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Notwithstanding the losses necessarily incurred by the use of 
am aceumulator, the latter is an economy in private installations, 
and no doubt eventually for publio supply.—Sir D. Salomons. 


WATER POWER ELECTRIC MOTOR SERVICE. 
UR recent article on some of the results obtained by 


Mr. С. A. Redman, at Rochester, in the introduc- 


tion of the electric motor, has, we are glad to find, awak- 
ened very general interest. It will be remembered that 
the Rochester Brush Electric Light Company utilizes the 
lower falls of the Genesee river. It has built up a large 
lighting business and has now turned its attention to power 
with such success that it has already over 500 motors in 
active service. We mentioned as one example of the man- 
ner in which the business had been worked up that the 
company was furnishing power to no fewer than 108 tailor 
shops. 

Several inquiries have been addressed to us on the sub- 
ject, and the question that seems to arouse most interest is 
that of rates. We are glad to be able to give the informa- 
tion required, and in doing so would point out that the 
ruling idea has been to build up a good business at a steady 
income. Another point deserving comment is that Mr. 
Redman has attained his results on arc circuits which have 
not always, so far, been the best to work upon, owing to 
obvious difficulties with many of the motors hitherto 
obtainable. The rate charged at Rochester for one-eighth 
h. p. for sewing machines is $18 per annum. A special 
rate of $15 for a one-eighth is made for fan service, for the 
season, from June 1 to October 1. In view of the fact that 
such fan motors are practically kept at it without cessation 
during that season, the charge is very reasonable. At any 
rate it is cheerfully paid, and in cases of sickness the motor 
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has been such an inestimable boon that the customers were 
willing to pay any price for it. For a one-half h. p. motor 
the fan service rate i8 $35 for the season ; and $50 for one 
h. p. For the half h. p. on ordinary work, the yearly rate 
is $48, and for the one h. p., $72. In other words, for 95 
cents a day, a small manufacturer, printer, tailor, or store- 
keeper has one h. p. always at his command without bother 
or thought or attention on his part; and the amount of 
work that a steady one h. p. will do is not fully realized. 
It is this easy command of cheap power in small units that, 
in our opinion, is destined to bring about some notable 
industrial changes in due time. 

Coming to the larger sizes, we find that Mr. Redman gets 
$120 per annum for two h. p.; $250 for five; $300 for six; 
$400 for eight ; $475 for ten and $700 for fifteen. The 
last quotation brings the rate down to only a little over 
$46 per horse-power per year. What better can a manu- 
facturer using 15 h. p. ask than-such a rate, which gives 
him the fullest power he is paying for, by the mere closing 
of a switch, and upon the instant ? 

We hope to see the Rochester results duplicated else- 
where ; in fact we know of several instances where the 
utilization of the water power in this manner will be among 
the most striking advances of the time in this field. It is 
no longer necessary to huddle together down in the 
unhealthy valley, close to the turbid stream, on ground 
that costs as much as the mills built upon it. The power 
developed by the water can be delivered miles away in the 
smallest as well as the largest quantities, under conditions 
favorable to the well-being of the employés and to the 
higher perfection of the factory product. 


ELECTRIC RAILWAY WORK ABROAD. 


OnE of the leading electrical engineers in England, who 
has done splendid pioneer technical work in electrical rail- 
roading, writes us in a grimly humorous way about the 
conditions that have to be contended with there, Overhead 
conductors roads would not be allowed, he says, though 
for the life of us we cannot see why. He goes on, how- 
ever, as follows :— 


“Even if accumulators were dirt cheap and almost 
everlasting, we must have acts of Parliament—a separate 
one for each road—which are costly, and take time to get. 
Then comes the question, who is to obtain those Acts? 
The tramway company, or the contractors for the plant?“ 


Fancy going to Congress, or even to a State Legislature, 
every time we wanted to build an electric road! That 
would be too much even for American patience and grit. 


** After the Parliamentary Act come the vestries, and 
local boards who are, to say the least of it, mostly ignorant 
humbugs, existing principally for the purpose of retarding 
progress. These corporations cling to all the traditions of 
of centuries ago. But the worst of all are the tramway 
companies themselves. Of these there are about 70in 
these Islands. Sixty of these are paupers, don’t pay a 


decent dividend, haven't a penny to spare, dare not increase 


capital without more Acts of Parliament, ask you to find 
everything, and then perhaps allow you to make a hand- 
some profit for their stockholders without any thanks. I 
could write a history of many pages—sad, pathetic and 
comical,—on this subject and on my interviews during the 
past 7 or 8 years with M. P.'s, tramway directors and 
managers, mayors, vestrymen, Board of Trade officials and 
gangs of other individuals, You Americans are a different, 
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sort of humanity. I amlonging for the next opportunity 
to eross the Atlantic and shake you all by the hands— 
good, honest, appreciative hands." 


All one can reply to such an outburst as this, is:— 
* Come over and join us!" It is not all an easy vic- 
tory here, and we still have street railway men who in 
convention ridicule electricity and prefer to discuss the 
disposition of manure ; but still we do see some return for 
the work done, and the rapidity of growth in the field of 
electric locomotion taxes one to keep pace with it. 

Even our negotiable boards of aldermen would rather 
vote for electricity than against it; and if they oppose it 
they have something more tangible as an argument 
governing their action than mere blind and stupid prejudice. 

It seems to us, however, that. the change of front that 
our correspondent longs for and has worked for in England, 
is not very far away ; and, if it be, the Continent is certain- 
ly ripe for the new departure. Our information is such as 
to lead us to believe that this year will see great activity 
in Europe in electric railroading, and that Americaus will 
take a share in it. 


TRANSFORMER PHENOMENA. 

THE appearance of the alternating curreut transformer 
in the field of practical electricity was naturally accom- 
panied by searching inquiries as to the exact phenomena 
manifested in its operation and their effects on its regu- 
lating qualities, which of course involve its efficiency. It 
was soon determined that that early bugbear of the con- 
tinuous current armature, Foucault currents, required the 
adoption of special precautions in the direction of increased 
lamination of the iron. But besides this, another phe- 
nomenon, before but dimly recognized, acquired prominence 
at once, and an importance second only to that of the Fou- 
eault currents. It is now known as hysteresis, While the 
precautions necessary to avoid losses by Foucault currents 
are easily applied, those demanded for the suppression of 
losses by hysteresis are by no means as simple, depending 
as they do upon the quality of the iron, and being inde- 
pendent largely of its state of sub-division. Again, as ex- 
perience soon showed, the losses from hysteresis depended 
also to a very great extent upon the degree of magnetiza- 
tion at which the iron was worked, the losses increasing 
with the inoreased density of lines of force per unit area. 

Study in this work is fortunately still being carried on. 
The results of recent experiments continue to throw more 
light upon the transformer, and, we are glad to note, they 
indieate that improvement in its manufacture is going on 
steadily. This is well demonstrated in the paper read by 
Messrs. Humphrey and Powell before the American Insti- 
tute of Electrical Engineers, which we print elsewhere, 
While the initial experiments in this direction made at 
Cornell were carried out on a 10-light transformer, the 
later ones were effected with a 40-light transformer of the 
same general design, but of more recent manufacture. 
The result shows that whereas the 10-light transformer had 
an efficiency of 86 per cent. at normal load, and an all- 
day efficiency ” of about 40 per cent., the 40-light trans- 
former reached an efficiency of 96.2 per cent. at normal load, 
and the high “ all-day efficiency” of 90 per cent. 

This remarkable result can evidently only be attributed 
to the improvement in the grade of the iron employed, 
although the larger capacity of the transformer may have 
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contributed to some extent to the increased efficienoy, as 
is usually the case in electro-magnetic machinery. It is 
curious to note, however, that while in the 10-light trans- 
former paper insulation was used between the laminæ of 
iron to suppress the Foucault currents, the insulating skin 
of the laminz alone was found sufficient to effect the de- 
sired result in the 40-light transformer. The relations 
which the primary and secondary currents and Е. м. r.'s 
bear to one another under different loads and conditions 
are very graphically brought out in the paper referred to, 
and suggest the lines on which further improvement may 
be looked for. 

Taking up the subjeot of transformers from another 
standpoint, Prof. Harris J. Ryan, at the same meeting of 
the Institute, discussed phenomena which have created 
considerable interest in many quarters. Our readers will 
remember that some time ago Mr. E. G. Acheson, of Pitts- 
burg, announced the discovery by him that the output of 
the transformer could be considerably augmented by the 
heating of the core. The most natural explanation of this 
was to ascribe it to the increase in the permeability of the 
iron at the increased temperature. But while this is true 
to some extent, Prof. Ryan shows that the prinoipal phe- 
nomenon to be taken into account here is that of the 
Foucault currents ; and he further shows that the heating 
of the core increases the electrical resistance to such an ex- 
tent that these currents are almost entirely suppressed. 
Prof. Ryan also points out the probable reason why con- 
verters of the special form illustrated in his paper are 
gubject to considerable variation in the ratio of the primary 
to the secondary x. M. r., namely, as being due to the fact 
that the induction through the air space is a variable 
quantity, depending upon the load. We hope that these 
experiments will be carried out at greater length, until 
the exact useful limitations of the “ heated core" con- 
verter are determined. 


Converter Cabinets. 

Tur steady improvement that is seen on all sides in the 
insulation of lines and apparatus for light and power is a 
sure sign that the industry has passed beyond the stage 
when it was supposed that anything would do. The real 
fact is that to.day the standard is higher in electric light- 
ing, for the nature of the work, than in telegraphy and 
fully as high as in telephony. The old idea that good in- 
sulation was too costly is scouted, after having done mis- 
chief enough to blast any industry not possessed of the 
inherent vitality and superiority exhibited by electric 
lighting. Cheapness does not necessarily mean ruin, but 
where it is the only end sought, disaster and failure are in- 
evitable. It is, of course, in cities where the conditions 
are 80 exacting that the advances are first seen, and every- 
one must admit how great those advances are, especially 
in the work for the introduction of the alternating incan- 
descent light. We illustrate this week an arrangement 
worked out by Mr. John A. Seely, and now being adopted 
by the Harlem Lighting Company, of this city, for the 
housing of converters and accessory apparatus. The 
methods adopted to insure safety in every respect must, if 
carried out generally, remove the last chance for an acci- 
dent. The spirit that prompts to work of this character 
is commendable, and we kope to see a good deal done in 
this direction. 


— 
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THE NEW CONVERTER CABINET OF THE COM- 
PLETE ELECTRIC CONSTRUCTION CO. 


IN many towns of а iimited number of inhabitants the 
practice is frequently followed of attaching the converters 
used in the alternating current system of distribution to 
poles, and running the distributing wires to the premises 
where the light is being used. While this method presents 
no serious obstacle in such cases, it is evidently unsuited 
to application in a large city and other methods must be 
employed. This is more particularly the case where the 
distribution is an underground one, and the wires are led 
into the premises by cables. The converters being thus in 
close proximity to the dwellings, it becomes necessary to 
take due precaution to prevent accidents of all kinds, and 
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which is lined on the inside with asbestos cloth, dressed 
with a coating of the new insulating compound, Seeline, T 
and covered on the top with canvas, thus making the 
entire supporting structure fire-proof and water- -tight. 

The primary wires from the high tension mains are 
brought in through the inlets aa! and pass into the 
primary switches вв! designed by Mr. Barberie, and the 
construction of which will be described presently. Im- 
mediately beyond the switches are the fusible cut-outs cc! 
which are placed vertically, and from there the current 
passes by the leads рр! to the converters E E E, also, as 
usual, provided with the primary cut-outs at the tops of 
the box. The secondary currents after passing through 
the fusible cut-outs at the bottom of the converters, pass 
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CONVERTER CABINET FOR BUILDINGS IN CITIES. 


in carrying out this idea the work which is now being in- 
stalled in this city in connection with the Harlem Lighting 
Co. is worthy of attention, as embodying undoubtedly in- 
genious, correct and well approved methods of construc- 
tion, and which must place this system of distribution 
practically beyond the danger of an accident. 

The entire interior wiring for the Harlem Lighting Co. 
is carried out by the Complete Electric Construction Co. 
of this city, of which Mr. John A. Seely is the electrician 
and general mana The means by which safety is in- 
sured are obtained by enclosing the entire complement of 
converters, switches and cut-outs in a box or cahinet which 
is shown in the accompanying illustration. Such a box is 
placed m the vault of each building to be lighted, outside 
of the building line. The box is constructed of wood, 


into the leads ғғ! and thence into the secondary switches 
GG! which control the house gervice, and thence into the 
cut-outs HH! to the lamp circuits. The house service 
here shown is arranged to provide for two circuits, the 
conductors, it will be seen, being split after leaving the 
switches GG !, each circuit passing through its individual 
cut-out. 

The primary switches B B !, it will be noted, are placed 
beyond the fusible cut-outs so that a fuse cau "be replaced 
at any time without danger by opening the switches. 
These switches, as will be seen, are of peculiar construo- 
tion, the object being to secure an absolute break of 
considerable length, so that on opening them the under- 
ground line can be tested with absolute certainty. The 
switch has a pair of arms which are controlled by a switch 
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handle and when brought together clasp a knob to which 
the primary circuits are connected. Our engraving shows 
the switches open, the position in which the test would be 
made. "These switches, as well as all others within the box, 
are mounted оп indestructible insulating bases, and the 
leads run in moldings wherever possible. The converters 
it will be noticed aresuspended from insulators by means of 
iron hooks II. 

To provide for a thorough ventilation of the box, it is 
perforated with air holes at the bottom, and similar vents at 
the top of the box and the sides permit of a free circu- 
lation of air. 

With the thorough construction embodied in the box 
described above, it is evident that every precaution has 
been taken which practice and experience have dictated, 
and we hope to see all the work of this nature carried out 
in an equally substantial manner. 


. THE EDISON SYSTEM OF UNDERGROUND ELEC- 
TRIC TUBES. 


Ir is now nearly ten years ago that the first Edison un- 
derground tubing was laid in the streets of New York, and 
what was then a bold experiment rapidly developed into 
regular practice, so that to-day we find hundreds of miles 
of the Edison tubing in successful practical operation. 
Although the lines originally laid down by Mr. Edison 
have not been departed from in any essential manner, the 
praetice of the art has gradually advanced and effected 
changes in detail which have brought the system to its 
present state of perfection. With the object, therefore, of 
affording our readers information as to the latest improve- 
menta and methods of installing the system, we give below 
a description of the same as it exists to-day and for which 
we are indebted to the courtesy of the Edison General 
Electric Co. 

An electric tube consists of one or more conductors con- 
tained in and insulated from an iron pipe. In the three- 
wire system which we propose to describe, three copper 
rods are placed in each pipe. The system is a sectional one, 
and each tube is as complete when it leaves the factory as 
is a rail from a rolling mill. Like a rail it needs only to be 
joined to other similar units to become part of a continu- 
ous line. 

In the three-wire system of distribution the conductors, 
whether overhead or underground, are divided into two 
classes, viz., feeders which run from the dynamos to centres 
of distribution and mains which radiate from centres of 
distribution and loop the ends of the feeders together, con- 
stituting the second class. All taps to supply customers 
with electric current are taken from the mains. Electric 
tubes are accordingly divided into feeders and mains. A 
main electric tube, or, more briefly, a main, has three insu- 
lated copper conductors of equal size. A feeder eleetric 
tube, or feeder, has two principal conductors and one 
smaller conductor to serve as a neutral wire. А feeder 
also has three insulated cables of seven No. 19 B. w. G. 
wires each. These small cables form independent circuits 
from the station to the point of distribution, and enable 
one to read in the station the electrical pressure at the out- 
side end of the feeder. Hence these lines are called pres- 
sure wires. 

The system of numbering electric tubes is based on the 
Edison wire gauge. The size of any tube is the number 
of thousand circular mils in its positive or negative con- 
ductor. Thus a rod one-half inch in diameter has 250,000 
circular mils area, and a tube having three such rods would 
be a No. 250 main. 

Four sizes of pipe are used in the standard Edison tubes, 
and the range of sizes is given below. All pipe diameters 
are nominal inside diameters. 

80,000 circular mils to 120,000 circular mils in 15 pipe 

150 “ 66 66 300 000 46 [D 1 27 «6 

4€ 10 46 
66 385 66 


350,000 66 66 66 600,000 66 т 
700,000 64 6€ 66 1,000 000 66 66 
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The copper rods are all 20 feet 4 inches long, and pro- 
ject from each end of the pipe. All 13“ and 2" pipes are 
cut 20 feet long, allowing 2" projection of copper; 24’ 
pipes are cut 19 feet 10 inches long, giving 3" projection ; 
3” pipes are cut 19' 9" long, giving 34” projection of rod. 
The rods are drawn to exact gauge of the finest and 
purest lake copper, and have a conductivity in excess of 98 
per cent. The pipes are the best grade of lap welded 
steam pipe free from imperfections and of full weight. 

Fig. 1 shows sections of standard sizes of mains and 
feeders. Two additional small mains, No. 67 and No. 41 
are made in 11" pipe for service work only. 

In making up a tube the ends of the copper rods are first 
chamfered and tinned and the pipe thoroughly cleaned on 
the inside, Each rod is wound separately with a prepared 
rope, and three rods so wound are made into a triangular 
bundle and wound with a fourth rope. This bundle of 
rods bound with rope is slid into the pipe, which is after- 
wards filled with insulating compound. <A special process 
insures an entire absence of air bubbles, and the ends of 
the pipe are closed with rubber plugs. The tube is now 
tested by means of a delicate Thomson reflecting galva- 
nometer. The tube, after testing, is painted to preserve 
the iron from rust, and is ready for shipment. 

In order to complete the system there is required a means 
of joining the ends of the conductors in consecutive tubes, 
and of protecting and insulating such a joint when made. 

Fig. 2 shows a joint between two main tubes partially 
completed. The side on the neutral joint is in position 
ready to solder. The top coupling joint is being slid into 
place, while the bottom coppers are untouched. 

In Fig. 3 is shown a feeder joint partially completed. 
In feeder tube joints, after the copper rods forming the 
main conductors are joined, the pressure wires, referred to 
in the definition of a feeder, are connected by soldering a 
wrapped splice, and then taping over the splice with insu- 
lating tape. The coupling joint which connects the rods 
is made of pieces of flexible cable with suckets cast on each 
end. These sockets are drilled to fit easily over the rods 
which the joint is to connect. Fig. 4 shows a number of 
sizes of coupling joints in different views. Shorter and 
longer joints are made for use in turning corners, and are 
called elbow joints. Various combinations of elbow joints 
for different angles are given below. A branch or service 
joint is for use where а tap is taken from a main line to 
supply a customer. They differ from other joints in hav- 
ing a socket on one end only, and a round pin-like projec- 
tion or teat at the other end of the piece of cable. This 
teat fits into the holes noticed in the sides of the sockets of 
coupling joints, Fig. 4. 

ig. 5 shows the branch joints and link used on all ser- 
vice connections up to and including 120,000 circular mils 
area. 

Having described the joints for straight lines, bends and 
branches, we come now to their protection and insulation. 
For protecting straight work, an iron box made in two 
halves and called a coupling box, is used. 

In Fig. 6 is shown a ball clamp which is bolted around 
the tube as in Figs. 2 and 3. These clamps are split col- 
lars, and grip the tube firmly. The sockets at each end of 
the coupling box form with the ball of the clamp a ball 
and socket joint. Ball clamps are made in three styles for 
use with 3“, 21“ and 2” coupling boxes. The 243" style 
is made in three sizes for use with 24", 2“, or 14“ pipe. 
The 2" style is made in two sizes for 2" and for 14“ pipe. 
A clamp for use on a pipe whose inside diameter is less 
than that of the largest tube used in the coupling box is 
called a reducing clamp. Thus a 14” pipe, when used with 
а 24'' coupling box, takes a 2$” x 13" reducing ball clamp. 

A 24" coupling box is shown in Fig. 7. The 3“ and 3" 
coupling boxes do not differ, except as to size. The two 
halves of the box are bolted together by bolts through the 
flange. In the top half is a round hole closed by a cast 
iron cap. Through this hole the box is filled with hot in- 
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sulating compound, which surrounds and insulates the cop- 
per rods, the joints, and the tube ends. This compound 
does not grow brittle on cooling or with age, but remains 
plastic even at temperatures below the freezing point. An 
elbow box, 24", 90?, is shown partially inclosing an elbow 
joint between two main tubes in Fig. 8. The 55? and 20° 
elbow boxes are similar in general design. All elbow 
boxes allow a range of 18? on either side of their mean po- 
sition. Thus any angle between 37° and 73? may be made 
with a 55? elbow box. The 3” elbows differ from the 24” 
only in being larger. All elbow boxes take special clamps 
called cup clamps. "These clamps have spherical surfaces 
like ball clamps, but are designed to give a greater range 
of movement to the ball and socket joint formed with the 
elbow box. The clamps for the 3” elbow boxes are similar 
to the 24 inch cup clamp shown in Fig. 8. All boxes, 
whether coupling or elbow, have a round hole in the top 
half through which they are filled with compound. This 
hole is closed by a round iron cap which is locked securely 
in position by turning it through } of a revolution. This 
cap, shown in Fig. 9, makes a dirt-tight but not air-tight 
joint, and is called a ventilator top. 

Having disposed of the main line, we-come to the branches 
leading to the customer’s premises, or, as they are com- 
monly called, the services. These are short lengths of tube 
which tap the main line by means of a three-way box 
called a tee box (see Figs. 10 and 11). These boxes are 
made in two styles, 2’’ tee and 24" tee, which differ from 
the 2" coupling and the 23" coupling only in having three 
nozzles instead of two. Owing to the main portion of a tee 
being the duplicate of a coupling of the same size, any 2" 
coupling or 23" coupling may be replaced by a 2” or 23“ 
tee without disturbing the main line. A modified form of 
tee called a * Y "-box is used where the service makes an 
angle of 45° with the main line. A four-way or cross-box, 
really a double tee, admits of two services being taken 
from one joint. 

Mains are so placed in the ground that the positive and 
negative conductors are on one side of a vertical plane 
through the centre line of the tube, while the neutral or 
balancing wire is on the other, as shown in Fig. 12. The 
side of the tube which the neutral is on is called the inside, 
because the main tube is so placed that the neutral copper 
is nearest to the curb line. The feeders are laid symme- 
trically, with the right hand copper as the positive conduc- 
tor as the tube leaves the station. Services are never taken 
from feeder lines. A service to the side of the main line 
marked inside, and called an inside service, is shown in 
Fig. 10, while Fig. 11 shows a service to the opposite side, 
called au outside service. On this basis all services are 
classed as either outside or inside. The same distinction 
is made with regard to bends in a main tube, all bends in 
which the neutral joint is shortened, or before on the inside 
of the curve, are inside elbows; while those in which the 
neutral joint is the longest of the three joints, are called 
outside elbows. The table appended gives the size of service 
joints required for different service connections, the branch 
line not being larger than 120,000 circuit mils. 


S1ZE OF MAIN LINE. JOINTS REQUIRED FOR INSIDE SERVICE. 


No. 80 to No. 300. 3 Short Branch Joints. 
No. 350 to No. 500.13 Long Branch Joints. 


For OUTSIDE SERVICE. 


No. 80 to No. 500.2 Short & 1 Long Branch Joints,1 Branch Link 


For larger services there is provided a complete tee joint, 
which consists of the necessary main line coupling joints 
with the branch joints attached. The combinations of elbow 
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joints given below cover a range of 18? on each side of their 
mean position, 


: o- 
ELBOW JOINTS FOR MAIN ELBOW. 


STYLE ANGLE 
Box 

COUPLING SHORT. MEDIUM LONG 

20? 1 9 

55^ 1 2 

90° 1 2 

Joints REQUIRED OUTSIDE ELBOWS. 

COUPLING, SHORT. MEDIUM. LONG. 

20° 2 1 

55° 2 1 

90° 2 1 


ELBOW JOINTS FOR ALL FEEDER ELBOWS. 


POSITIVE AND NEGATIVE COPPERS. |NEUTRAL COPPER. 


COUPLING! SHORT. | MEDIUM. | LONG. | MEDIUM. | LONG. 


————— | —MM dM —4ä | ——MÀM 3—2ßNð* 31 2Eäů 


In referring to what constituted a feeder line, it was 
stated that it was a line from the source of current to some 
centre of distribution from which mains radiated. This 
requires that the feeder should be split up or branch out, or, 
what is the same thing, that it should be connected to two 
or more mains. The safety catch box is designed to accom- 
pues this object. Inside of a safety catch box all wires of 
ike polarity are connected together, thus allowing the cur- 
rent coming in on one or more lines to split up and supply 
the remaining lines from which customers obtain their cur- 
rent for light or power. "The safety catch box serves then, 
first, as a centre of distribution ; second, as a centre of 
equalization of electrical pressure between the different 
parts of the system. А 

It also affords a ready means of inspecting and testing 
any line, or of disconnecting a line from the system when 
work is to be done on it, such as the connection of services, 
etc. It may be noted here that men thoroughly familiar 
with the work do not find it necessary to interrupt the cur- 
rent while making service connections. 

In Fig. 13 is shown a perspective view of a ten tube 
safety catch box, i. e., one intended for connection to ten 
or any less number of lines of tubes. The safety catch 
boxes are built in three sizes for use with four, six and ten 
lines respectively. A 4-tube box has four stubs, short 
lengths of pipe, for connection to as many lines of main 
tubes. A 6.tube box has four stubs for connection to 
mains, aud two larger stubs for connection to either feeders 
or mains, A 10-tube safety catch box has eight stubs 
for connection to mains, and two for connection to either 
feeders or mains. The top of the box is closed by two 
covers, the lower of which is bolted down upon a rubber 
gasket, making a water-tight joint. The upper or top cover, 
shown in position in Fig. 13, is heavily ribbed and takes the 
jar and pound of traffic. The engraving, Fig. 14, gives an 
idea of the general arrangement. The lower half of the 
jacket has nozzles cast on it into which the short pieces of 
pipe forming the stubs are screwed. The pipe used for 
stubs to which mains are to be connected is 24” inside 
diameter, and all the regular 23“ fittings can be used with 
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it. The feeder stubs are of 33" pipe, and take a special 
clamp which fits the elbow boxes, and is screwed, and not 
clamped, onto the stub. The cables in the stubs run to 
terminals which are connected by safety fuses to copper 
rings, having terminals opposite to all cable terminals of 
like polarity. The positive and negative cables in the 
feeder stubs are of double the size of the neutral cable, 
because the neutral wire is always smaller than the positive 
or negative copper, usually only one-third the size of the 
positive or negative conductor. Fig. 15 illustrates the 
convenience of splitting the neutral conductor in main 
stubs. The left-hand figure shows a main with the neutral 
op the left hand facing the safety catch box, while the 


Fic. 16. 


other sketch shows a right handed neutral connected to a 
similar main stub. The top cable in a main stub is always 
connected to the positive pole of the feeder through the 
terminals inside the box. Fig. 16 shows a feeder jointed 
to a feeder stub of a safety catch box. The sockets by 
which a cable in а stub is connected to a rod in a tube, as 
shown in Figs. 15 and 16, are called cable sockets. A hard 
rabber board secured on top of the rings and shown in 
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ahead of any underground method of either gas or water 


distribution, we see that it is when compared to 
its work, exceedingly simple. Ten years of experience 
have enabled the Edison company to produce their stand- 
ard system of the present freed from the weakness of the 
original types and have entirely obviated all liability to 
burn-outs. They manufacture also a complete 2-wire 
system and a telephone conductor system. They have 
made many special forms, and are prepared to furnish 
plans and estimates for any class of underground work. 


ELECTRIC MOTIVE POWER ON ELEVATED RAIL- 
WAYS, AND ITS PRACTICAL APPLICA- 
TION IN CHICAGO.! 


BY W. N. SMITH. 


Tuis thesis is an attempt to show the feasibility of sub- 
stituting electricity for steam on the elevated roads, as a 
step toward its general application to longer lines of rail- 
way. The historical matter treats of the experiments made 
on the Manhattan Railway and elsewhere, by Messrs. Leo 
Daft, F. J. Sprague, and Stephen D. Field. 

The principal considerations affecting the problem are 
discussed in detail, and original designs for the motor and 
trucks of a motor car, are presented. The writer thinks 
the motor car preferable to the separate locomotive, and 
would adopt a 3-wire overhead system, the track being the 
neutral conductor, and the copper lines being over each 
track. Each motor car is of about 176 h. p. and will haul 
two loaded coaches of the usual type. 

The power station is equipped with triple expansion en- 
gines of 500 h. p. and two multipolar Gramme ring dyna- 
mos to each engine. Practical conditions are taken in 
Chicago, for the three lines now being built there, and the 
cost of equipment, both steam and electrical, are estimated, 
on a mathematical basis. It was found that the electrical 
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Fig. 14 carries the terminals needed for the small cables 
running in the feeders and called pressure wires. In this 
way the electrical pressure at the box can be transmitted 
through these small cables to the station, and there 
measured by a suitable voltmeter enabling the attendant to 
maintain the right pressure under varying loads. 

The system may seem burdened with details, but when 
the consideration comes in that the system takes the cur- 
rent from the dynamo and delivers it to the customer, that 
a tube is equivalent to three ducts in a conduit and three 
insulated cables, and that the system has а flexibility far 


equipment for ten miles of elevated railway trains to run at 
a maximum rate of 30 miles per hour, and 3 stops per mile, 
would cost about $1,078,000 more than the steam equip- 
ment ; but the saving in fuel by an electrical system would 
be about $800 per day, with total efficiency, from engine 
to car axle, of only 55 per cent. Such a system would pay 
for its extra cost, simply in fuel saving, in less than 4 years ; 
while its other advantages are so obvious that as soon as 
railroad managers can j^ convinced of its praoticability, 
electricity ill иреге steam. 


1. Abstract of Graduating Thesis, Sibley College, Cornell University. ~ 
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THE EVANS FRICTION CONE IN A COMBINED LIGHT 
AND POWER PLANT. 


CONSIDERABLE interest is felt among electrical engineers 
in the system of the Evans Friction Cone Company, of 
Boston, as an economical and trustworthy means of fric. 
tional driving between engines and dynamos. By the use 
of this system dynamos can either be driven direct from 
the engine or from counter-shafting when a large engine 
is used. A remarkable reduction in the space required for 
an installation is the result, while the efficiency is largely 
increased by the avoidance of belts, making the driving 
practically equal to a direct connection. | 

The line shaft shown in the engraving is driven from a 
compound Ide engine by means of the large belt shown. 
The two machines at the extreme left of the cut are each 
60 h.p. Thomson. Houston railway generators, both running 
on the same circuit. The power on these two machines 
varies from practically nothing, to 140 h. p., many times 
an hour. Allof the four dynamos shown at the right are 
Thomson-Houston “ L.D.” machines, each with a capacit 
of 50-1200 c. p. arc lamps, and each machine is fully loaded. 
The speed of the line shaft is 300 revolutions per minute. 
The driving pulleys on the line shaft are 50 inches in di- 
ameter. e speed of the railway generators is 1150 revo- 
lutions and that of the arc dynamos is 820. 

The electric company is now putting in another large 
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THE PATTEE LAMP HOUR RECORDER. 


The rapid strides which central station lighting for large 
areas has made of late years, have brought incandescent 
lamps into many places distant from the stations, the more 
во since the competition between the direct and alter- 
nating current systems of distribution has tended to stretch 
out the area supplied by each station. In this way many 
places which had not been able to install an isolated plant 
have been given the necessary luxury of incandescent lamps. 
The usual basis of charge for the current supplied has 
been the number of lamp hours at the consumer's place, i. e., 
the number of lamps multiplied by the number of hours 
that they were burning. In many places, especially large 
business houses, where the lights are manipulated by gaug 
switches, the lamps controlled by each switch are all turned 
on or off together. Then it is only necessary to keep 
count of the number of hours they were burning in order 
to compute the charges. 

The meters in general use will give the number of hours 
only indirectly, hence the need of a simple and reliable 
counter for use with incandescent lamps has long been 
felt. This want is met by Pattee’s electric lamp recorder, 
an instrument now being brought out by the Great Western 
Electric Supply Company, of Chicago. The cat (page 10) 
shows it with the door to the enclosing case opened. A 
clock-work with two powerful springs intended to run the 
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LIGHT AND POWER PLANT DRIVEN BY EVANS FRICTION CONE POLLEY. 


Ide engine and will belt direct to a continuation of this line 
of shafting and connect to the present shaft with a clutch 
coupling. On this continuation more dynamos wili be placed 
and all will be driven by the Evans system. The dyna- 
mos, it will be noticed, are arranged so that one pulley 
drives two machines, and in such a manner that each dy- 
namo can be stopped and started without slowing the en- 
gine, independently of the other machines, By putting 
two dynamos on one pulley the pressure on the shaft bear- 
ing is relieved, and the plant takes up the least possible 
amount of space. 

The generators are running street railways and the arc 
machines street circuits. 

The station illustrated is at шне) Attleboro, Mass., 
and is owned by the North Attleboro Steam & Electric Co. 
They have also astation at North Attleboro, Mass., and will 
move some of their dynamos from North Attleboro to 
this new station this summer. "The engine was installed 
by Messrs. John Post, Jr., & Co., and is a compound соп. 
densing Ide engine. Mr. H. M. Dagget, Jr., is manager 
of the company, and expresses himself as being highly 
satisfied with the efficiency of the entire plant. 

Another field in which the Evans friction cone is being 
introduced is that of marine work. Few vessels have much 
spare room and hence anything effecting economy of apace 
is welcome, 


recorder 720 hours, has three dials registering the hours, 
tens and hundreds. The inverted horse-shoe, “magnet, 
mounted on a brass platé below the clock, has ite coils con- 
nected in series with the german silver resistance shown 
right beside it, the whole being connected in shunt with 
the lamps. The armature of the magnet is hung from a 
slender rod, and by its weight acts through a bell-crank 
lever as a brake to the escapement-wheel of the clock. 
When the current to the lamps is turned on, the armature 
is drawn up, and, acting on the lever and brake, at once re- 
leases and starts the escapement. As soon as the current 
is stopped, whether by the switch near by or by the shut- 
ting down of the station, the armature falls and stops the 
clock. 

Thus the clock only runs while the lamps are burning, 
and the dial readings give the number of hours directly. 

The whole apparatus is well built, and seems to have 
nothing about it which could get out of order. The 
german silver wire is wound on a bobbin with perforated 
heads, and has air spaces between the layers. The turn. 
buckle shown in the middle of the rod to which 
the armature is fastened, serves to adjust the play 
of the armature and its distance from the magnet poles. 
The lever, slide and brake are very neatly arranged, giving 
a positive start to the escapement and stopping it instan- 
taneously. 
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The recorder is mounted in a walnut case like a clock, 
the dial being visible through a glass plate. А clock 
assures the current supplier that the instrument is not 
being tampered with, while the direct reading dial should 
give the consumer confidence in the correctness of the 
readings. 

As ordinarily built, the coils have such a resistance that 
on а 110 volt circuit, the energy consumed is only 10 watts. 
By suitably varying the resistance, the Pattee recorder 
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THE РАТТЕЕ LAMP HOUR RECORDER. 


can be adapted to currents of any pressure. Moreover it 
can be adapted for use with multiple, series, series-multiple 
or multiple-series lines and also alternating currents. "lhere 
is no mystery or uncertainty about its operation.: 


POWER STATION, CITIZENS’ STREET RAILWAY, 
INDIANAPOLIS. 


Tue Power Station for the Citizens’ Street Railway 
Company at Indianapolis, Ind., is a handsome brick struc- 
ture, as represented in Figs. | and 2 on the adjoining page. 
It is of sutlicient capacity to contain 23 Thomson-Houston 
railway 5 and at the same time provide office 
room and a general machine shop. 

The boiler plant consists of 3 Hazelton boilers, 
fitted to burn natural gas, and also arranged with furnaces 
to burn coal, as shown by the 3 extensions to each boiler 
on the plan. The gas burners in each boiler are located 
in such a manner that they do not interfere in the slightest 
with the coal furnaces, it being possible to make a change 
from gas to coal at a moment's notice. This is a very 
great advantage over the ordinary practice, as it is cus- 
tomary to place these burners on the grates, which, in 
case it was desired to use coal, would have to be removed, 
a by no means easy task. | 

The engines are so arranged and connected that апу 
number can be run at the same time, and any one can be 
started and stopped while the remainder of the plant is in 
operation. ‘The shafting is made of the best quality ham- 
mered steel and із supported by ball and socket self-oiling 
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bearings. This is the first system that has been equipped 
upon this plan, and it is highly satisfactory. The steam 
piping for this plant is of ample capacity and so arranged 
that when the whole plant is in operation every detail will 
be of proper size and proportion. | 

The feed water for the boilers is first passed through a 

Hoppes purifier which removes the impurities and heats the 
water at the same time up to boiling point. From this 
heater the water is pumped by Barr duplex pumps into the 
boilers, Everything about the feed water system is ar- 
ranged in duplicate so that in case of accidental injury, 
operations would in no way be interfered with. 
The general arrangement of this installation is shown 
by the cut representing a section across the engine and dy- 
namo room. The entire installation rests upon masonry, 
consisting of a concrete base with the brick work on top 
laid in cement, and everything about the plant is con- 
structed in the most substantial manner possible, and its 
operation is ample proof of the thorough workmanship 
and good material employed. 

The engine, which has just been put in operation, was 
built by the Wheelock Company, of Worcester, Mass. 
The entire installation was planned and erected by Mr. L. 
H. MoIntire of the Railway Engineering Department of 
the Thomson-Houston Electric Company. The work of 
installing the plant was in charge of Mr. W. S. Twining. 


NEW EDISON LAMP AND PUSH BUTTON SOCKET. 


THe usual form of switch employed on incandescent 
lamps is 80 constructed that when the lamps are used as 
drop lights suspended from flexible cords, or attached to 
flexible fixtures, it requires the use of both hands to light 
or extinguish the lamp. In order to avoid this inconven- 
ience and to permit of the easy lighting and extinguishing of 
the lamp, the United Edison Mfg. Co. have reeently 
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NEw EDISON PusH BUTTON LAMP SOCKET. 


brought out the switch socket illustrated in the accompa- 
nying engraving. As will be seen this consists of a push 
button which, when pressed, closes the switch, and is 
maintained in position by a spring-latch, provided with a 
short lever extension. By pressing the latter the push is 
released and a spring forces the button out, thus opening 
the switch. By the use of but one hand, therefore, both 
operations can be conveniently performed. 
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SOME EXPERIMENTS UPON ALTERNATING CUR- 
RENT APPARATUS.’ 


BY HARRIS J. RYAN. 


IT is well known that when the core of a transformer is heated 
under certain favorable conditions the secondary will deliver elec- 
trical energy in amount considerably greater than when the core 
is not heated, and that this is done, too, without an increase of 
energy that is supplied to the pri In fact, we are told that 
on heating the core of the properly constructed transformer, 
there will obtained a diminution of energy taken up by the 
primary, and a considerable increase in that given out by the 
secondary. 

In some recent experiments made in the Physical Laboratory 
of Cornell University it was not possible to obtuin the above 
effect. Mr. L. B. ks, a student in electrical engineering at 
Cornell, made an apparatus that differed materially from the 
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forms that were first made use of, in which he found this phe- 
nomenon very marked. 

For two reasons we think that the details of the performance 
of Mr. Marks’ apparatus to be of interest to the members of the 
Institute. First, that they indicate clearly the source of energ 
in the phenomenon observed with his apparatus, and, second, 
that they show in exaggerated form certain phenomena that 
must be done away with in a transformer that is to be used for 
incandescent lighting. 

A good idea of the apparatus will be obtained by a glance at 
Fig. 1. The core consisted of well rusted wire rings 1.1 cm. thick, 
and of a mean diameter of 17 cms. each. The number of turns 
on the primary was 500 and on the secondary 155. The size of 


bare copper wire in each was No. 18 B. & S. G. The wire was 
insulated with asbestos paper, and because of its thickness the pri- 
mary and secondary turns with their insulation occupied a space 
of abnormal proportions. 


Resistance of the primary.............. 
5 * * gecondary............ 


The maximum magnetization used in the core in any of the 
experiments here described was not above 3,000 lines per sq. cm. 


i 1800 Paper read before the American Institute of Electrical Engineers, June 
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The diagrams, Figs. 2,4. 5 and 6 repreeent graphically the 
observations that were made with the apparatus. From these 
diagrams are deduced the following results : 


SECONDARY OPEN. NO EXTRANEOUS HEAT APPLIED. 


Temperature of the соге........... .... 97.5^ C. 

Primary E. M. Е......................... 15.6 volts 

Secondary E. M. H 16.4 * 
C 4.6 

Ratio 16.4 

Secondary current аж 0.0 

SECONDARY OPEN. CORE HEATED. 

Temperature of core.......... gau eqs °С. 

Primary E. M. . ........ 99.4 volts. 

Secondary E. M. F......... ..... РЕТ 24.5 
)) E T const 4. 

Ratio 29.5 

Secondary current.............. —— 0.0 


Fic. 3. 

SECONDARY CLOSED. HEAT APPLIED. 
Temperature of the core ........... 100° C. 
Primary E. M. rr 89.8 volts 
Secondary E. M. Е................... 11.0 * 

LI REM 8.1 
Ratio 11.9 
Secondary current.................. 2.0 amperes. 


SECONDARY CLOSED. CORE HEATED. 


Temperature of core............ S. 270° С. 
Primary E. M. ꝶ⁊ Pf T 95.7 volts. 
Secondary E. M. Е................... 18.4 “ 
JJ 7.1 
Ratio 18.4 
Secondary current................. 2.4 
TABLE I. 
Temp. E. M. F Watts. | ate 
2. Secondary open, no 
heat applied to core....| 97.5° C. 15.6 87 0.0 
. Secondary open, heat 
applied to core......... 99.4 88 0.0 
5. Secondary closed, no 
heat applied to core. . . 100 C. 89.3 189. 24 
6. Secondary closed, heat 
applied to core......... 270° C. 95.7 129. 36.7 
TABLE II 
Temp | Loss In Core Wa Secondary Watts. 
2. 97.5 C. 122 122 0.0 
4. 800° C. 72. 72 0.0 
270° C. 79 (Estim.) 79 0.0 \ Corrected for 
5. 99°С. 117 181 24 rests of sec. 
6. 270° C. 80 116.7 | 36.7 


Primary, 90 volts; 120 reversals per second. 


Data are presented in the latter part of this peper showing 
that it is correct to assume for small ranges that the loss in the 
core is proportional to the square of the primary E. M. F. We 
can therefore deduce from Table I the results that would have 
been obtained with 90, volts as the primary E. M. F. for the four 
experiments. 
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atly шө in Table II show clearly that the loss in the core is 
diminished when its temperature is elevated, i. e., when 
eat A applied, and that the loss in the core is practically inde- 
pendent of the output. The results indicate that with the second- 
open, and the ned. che at a difference of potential of 90 volts 
without heat appli ied, the core came to a temperature of 97°C., 
and dissipated 122 watts; then by the application of heat with the 
Bunsen burner, as indicated in Fig. 1, the temperature of the core 
was raised to 300°C., and was found to take up 72 watts. Now, if 
we assume the changes i in watts dissipated in the core to be ap- 
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roximately proportional to the changes in temperature that pro- 
осей the same, then we вее by estimation that 79 watts would 
have been dissipated by the core at 270°C., while 80 watts were 
found to have been dissipated by it at that temperature when the 
secondary was closed and gave an output of 82 watts. 
It is perfectly plain, therefore, why we can close the second- 
take- from it 32 watts, elevate the temperature of the core 
170°C. and have the primary take up 5 watts less than when the 
secondary was open, and the core at the lower temperature. 
Since the effect is due only to the fact that the core takes up 
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much lees energy at higher than at lower temperature, and since 
the core can dissipate energy through podes ag t current and hys- 
teresis phenomena only, it is due to a decrease of the total energy 
dissipated through changes in the above phenomena. 

A rise of temperature in the core increase its Specific re- 
sistance, and therefore diminish the energy dissipated by Foucault 
currents. For decided degrees of magnetism it is known that the 
permeability of iron increases when it undergoes a rise of temper- 
ature. It was thought probable, therefore, that the energy dis- 

5 per cycle of magnetization and demagnetization would 
decreased with an increase of temperature. 

Е were made in the Physical Laboratory of Cornell 
University by Mr. Arthur Herschel on the hysteresis at high tem- 
perature of a cast iron ring, 12.8 cms. in diameter, that furnished 
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a closed magnetic circuit, the length of which was 88.5 cms. The 
ring was wound with 80 turns of No. 8 wire cable that had a mica 
insulation. The highest temperature to which the ring was sub- 
jected was 360°C. The oe of these experiments are repre- 
sented graphically in Fig. 7 

One interesting thin about these results is that for degrees of 
magnetization below 2,000 lines sq. cm., the variation of tem- 
perature below 360°C. does not phates the magnetic character of 
the iron by an observable amount. Now, if wrought iron be- 
haves in a similar manner then the decrease of energy dissipated 


in the apparatus of Mr. Marks was not due wholly, nor in part, 
to a diminution in the hysteresis of theiron. It was, therefore, 
due entirely to the diminution in Foucault currents, caused by 
the change of the resistance of the iron. A liberal estimate for 
the 5 of the core is 20 watts, whence the Foucault energy 

ated by the core at 100°C. and 90 volts was 102 watts, and at 
270 and 90 volts it was 60 watts. 

The range of temperature that produced this change was 170°C. 
The magnetization for each condition is the same, so that it is fair 
to assume that the E. M. F. setting up the Foucault currents is the 
same, and that, therefore, the energy dissipated by Foucault cur- 
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rents will diminish as the resistance of the iron is increased by the 
elevation of its temperature. This gives usa rough determina- 
tion for the temperature coefficient of the iron to .4 of 1 per cent. 
per degree centigrade, which agrees with Matthiessen’s determi- 
парон and furnishes a fair check upon the conclusion just аг- 
rived at. 

The second interesting feature about the performance of Mr. 
Marks’ apparatus lies in the fact that the ratio of primary to sec- 
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ondary turns was 8.2, while the ratio of primary to secondary 
E. M. F. varied from 4 to 8. In this it exhibited exceedingly bad 
regulation, so that by examination of the diagrams, Figs. j 4, 5 
and 6, we can вее in exaggerated form the trouble it is so hard 
to get rid of in transformers to be used for incandescent lighting. 
Any one of these diagrams shows that a large portion of the lines 
of magnetization that was set up about the primary were not set 
up about the secondary. That is to say, the counter E. M. F. that 
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is produced in the primary is due to the magnetization through it 
that also took place through the secondary, plus the variation of 
magnetization that was set up in its own air s , and that leaked 
by the secondary through the air. When the transformer fur- 
nishes current this difference becomes greater and greater be- 
cause of the increased current in the primary, and the setting up 
of a counter-magnetization by the secondary current in its own 
air space that still further uces the magnetization through it. 

Fig. 1 shows the primary disposed on one side and the second- 
ary on the other side of the annular core. The insulation was 
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roduced by thick asbestos paper that produced large air spaces 
tween the turns in which 5 was produced. 

In Fig. 2 k. M. F. curve b is the counter E. M. F. in the primary 
produced by the magnetization through it that also took place 
through the secondary, and which is obtained by multiplying the 
secon E. M. F. by 8.2, the ratio of the turns. E. M. F. c. is the 
curve of counter E. M. F. in the primary that was produced by 
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magnetization through the primary that did not take place through 
the secondary. This is obtained by subtracting E. M. F. b from 
E. M. F. а. E. M. F. с. is seen to be approximately proportional 
to the rate of change of the primary current, which suggests тас. 
netization that is set up through the primary that is proportional 
to the primary current, or that which is set up in the air, or, in a 
magnetic circuit compounded of iron and air. 

In the same re the curves of netization a and b are ob- 
tained graphically from the curves of E. M. F. а and b by the 
method shown in Fig. 3. This method is found to be fully as ac- 
curate and requires much less time and is more simplified than 
the analytic method making use of Fourier's theorem. 

By ствы оспе b from а we obtain c, the curve of etiza- 
tion that was produced through the primary and not through the 
secondary. This curve of magnetization c is seen by the diagram 
to be of about the same form as the current curve, but to lag behind 
the latter, which indicates that it was magnetization t was 
produced through air and air and iron. 

During the discussion, at a recent meeting of the Institute, the 
question was asked whether measurements of Foucault currents 
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and hysteresis as separated from each other had ever been made. 

There can be no doubt but that we do have separate determin- 
ations of those quantities when we have determined the energy 
dissipated in a magnetic circuit of iron by rapid cycles of mag- 
netization and demagnetization, and the energy dissipated by 
static hysteresis for the same rapidity and degree of magnetic 
changes as determined from a Ewing card observed through slow 
magnetization and demagnetization. 

The di ms Figs. 8 and 9 are two good illustrations of such 
determinations. In Fig. 8 the outer card represents the card ob- 
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tained from the exciting current and magnetization curves taken 
carefully at 138 те сга per second from the ten-light transform- 
ers upon which the tests were made, that were communicated to 
the Institute by the writer at thelast December meeting. The 
inner card drawn in a full line in Fig. 8is the Ewing card of static 
hysteresis. This transformer, on being taken apart, was found 
to have its discs insulated with paper, so that the statement made 
by the writer in December with regard to the lamination of this 
transformer was erroneous in this particular. Foucault currents 
should therefore be found to be quite absent, as the diagram in 
Fig. 8 indicates. А study of these cards does not reveal that 
which can be recognized as a trace of viscous hysteresis, and they 
differ only by an amount of Foucault current energy that is rep- 
resented by a small current lagging approximately an eighth of a 
period behind the primary impressed E. M. F. 

In Fig. 9, the outer card is deduced from the current and 
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magnetization curves that are represented in Fig. 12. These 


curves were obtained with 195 reversals per second from a cast iron 
ring 8.6 cms. in diameter, and 2.7 sq. cms. in cross-section, wound 
with 200 turns of wire that had a negligible resistance. 

In Fig. 9. the inner card is the card of static hysteresis. In 
Fig. 12, the lower broken current curve is that of the exciting 
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current curve drawn in from the inner card of Fig. 9. By sub- 
tracting this current from the one that was observed, we obtain 
the upper broken current curve, which is the current that exists 


11111 
111728 


HG 
288822 


TTL 

TTT LL Lal ашин NI ) 

FFTTTYTITTITIL Lad li tha el 

Se HN 
ЕТТТ ТТ 


айаш 
HEMDDMELLPEPEPLCLUPT I AILES 


Fic. 19. 


to supply the Foucault current energy in the core. The point to 
be noticed from the two extreme cases here taken up is, that in 
each case the curve of current supplying the Foucault current 
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energy is about one-eighth of a period behind the impressed E. M. F. 
essrs. Forhenbaugh and Sawyer, students in electrical engi- 
neering at Cornell University, made determinations, the results 
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of which are given in Table III, of the amounts of energ that 
are taken up per cubic cm. in wrought iron wire cores of different 
degrees of lamination, at various degreeg gf magnetization, and 
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at different periodicities, in which the oxydized surface of the iron 
was depended upon for insulation. They made use of four iron 
wire rings the mean diameter of each of which was 8.9 cms. and 
on each of which are wound 200 turns of wire that had a 
negligible resistance. Figs. 11 and 18 are given for illustrating 
the extreme variation in the character of the exciting current in 
going from the lowest to the highest degree of magnetization. 
The result shows, on account of the presence of Foucault 
currents to a larger extent for the higher degrees of magnetization, 
a variation in losses as the square of the periodicity and the square 
of the magnetization. The results obtained with the several cores 
at the рези of 175 reversals per second have been plotted in 


Fig. 1 ; 
S TABLE III. 
> Coll. , Area of coil, ; М tization |Loss watis per 
Коо 8. T Sq. cms. Periodicity. PS sq. cm. cu. cm. d 

19 5 169 5,800 .18 
“ “ 177 8,500 .46 
б “ 177 11,130 75 
16 4.9 178 6, 000 . 14 
“ “ 175 9,480 „88 
“ t 167 10,930 .43 
“ “ 93 7.250 10 

‹ E: 92 18,800 41 
. “ 45 18,000 .10 
24 8.56 175 8,150 .19 
“ di 53 8,760 12 
36 3.14 173 9,200 ‚16 

А es 178 14,900 .29 

| i 178 18,000 app. .48 
“ “ 96 10,700 ‚15 
к d 92 17,800 . 08 
ʻi “ 47 18,000 app .18 
“бй 2.7 160 4,920 1.50 


Diam. 8.5 X 2.54. 


The card of No. 36 wire agrees closely with Ewing's determi- 
nation of static hysteresis for moderately soft wrought iron. and 
is therefore entirely free from Foucault currents. It is interesting 
to note that for the cores of No. 36, No. 24, and No. 16, there is 
but little difference in the losses for degrees of magnetization 
below 4000 lines per sq. centimetre. 

Likewise, for the higher degrees of magnetization, it is seen that 
the loss is proportional to the magnetization, as Ewing's results on 
static hysteresis, given in Fig. 10, indicate they should be. Fig. 
18 shows the effect of compelling the magnetization to be carried 
above the bend of the characteristic curve of the iron. 


ELECTRIC RAILROADS FOR THE SOUTH. 


Street railroads in Georgia appear to be a good investment, 
says the Baltimore Manufacturers’ Record. Not long ago some 
capitalists from Kansas City, Mo., headed by Mr. S. M. Jarvis, of 
the Jarvis-Conklin Mortgage Trust Co., which has headquarters 
in that city, and Mr. D. B. Dyer, purchased the Augusta Street 
Railway and immediately began to make preparations to convert 
it intoan electrical line. They are now pushing work very rapidly, 
and Augusta bids fair to have as complete a street railroad sys- 
tem as any city of her size in the South. The Augusta & Sum. 
merville Railroad has also decided to adopt electricity as a 
motive power. This will give Augusta some 25 miles or more of 
electrical railroad. Savannah is just now the scene of a large 
street railroad deal. Nashville parties, among whom are I. T. 
Khea and T. W. Wrenne, the latter being interested in a street 
railroud in St. Augustine, Fla., have purchased a considerable 
amount of street railway property in the ‘‘City by the Sea.” It 
is not known definitely just what these men propose doing with 
their new uisition, but it is supposed that they will convert it 
into an electrical line in about the same manner as has been done 
in Augusta. These same Nashville capitalists are rumored to 
pedi as large purchases of street railway property in Charles- 
ton, Я 


А GERMAN ELECTRIC TARGET. 


An electric target is one of the latest German ordnance inven- 
tions. It consists essentially of two parts, one the target itself 
and the other the electric registering apparatus. The target is 
made in sections. When struck by a bullet the particular section 
hit is forced back, together with its spring, by the force of the 
impact. The spring strikes а vertical lever and causes it to fall 
into a horizontal position. By this means electrical communica- 
tion is established through contacts and a battery with the reg- 
istering apparatus placed at the firing point, and an electric be 
is rung simultaneously. To interrupt the circuit and stop the 
bell a cord is pulled and a brush passes over the face of the target, 
removing the bullet mark. At the same time thelever is restored 
to its original position, 
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EFFICIENCY OF THE TRANSFORMER.! 
BY CALVIN HUMPHREY AND WILLIAM H. POWELL. 


IN pursuing this particular line of investigation it has been our 
endeavor to throw some light, if possible, upon the general sub- 
ject of transformers and upon the action of iron when magnet- 
ized and demagnetized by an alternating current of high period- 
icity. And in order that the results obtained might have a 
5 bearing, the conditions of working were made to con- 

orm as closely as possible to the conditions under which trans- 
former systems are operated in this country. 

The question of the economy of the commercial converter as a 
transformer of energy has been frequently taken up, both from 
practical and theoretical standpoints, but with widely varying 
and conflicting results. The losses in the transformer of the 
closed circuit type have been considered large and inevitable, so 
much so, in fact, that Mr. Swinburne has introduced in England 
a new form of open circuit transformer known as the“ hedge- 
hog." It has been Mr. Swinburne's endeavor to obviate the dissi- 
pation of energy in hysteresis and Foucault currents in a part of 
the magnetic circuit, by having that circuit closed through air. 
But as will be seen later, the perfection of the transformer is to 
be me in a better grade or iron, rather than in any radical change 
in design. 

The results presented in this paper are of especial interest as 
being supplementary to the work of Prof. Ryan and Mr. Merritt 
in the same line, which was presented to the Institute last Decem- 
ber. The 10-light transformer which they tested was found to 
have a remarkably heavy loss on open circuit, which was shown 
to be due almost entirely to hysteresis in the iron. The trans- 
former gave an efficiency of 86% at normal load and an “all-day " 
efficiency of about 404. 

In our work on a 40-light transformer of the same design,— 
the two coils placed side by side in a core of laminated plates, 
Fig. 1, —but of more recent manufacture, the loss on open circuit 
was found to be about one half as great as in the 10-light traus- 
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and the potential difference at their terminals, the current flowing 
at once becomes known. 

To measure the E. M. F., twenty-two 50-volt lamps were placed 
iu series across the primaries. The electrometer was connected 
around two of these lamps, and the whole number calibrated in 
order to know just what part of the total impressed E. M. F. was 
measured. The secondary E. M. F. was measured direct. The 
secondary current was measured by means of an electro-dyna- 
mometer, which was carefully calibrated both before and after the 
experiments and was found to be constant. The commutating de- 
vice was placed in series with the electrometer. Wires were run 
from the terminals from which the measurements were desired to 
a convenient switch-board. 


In obtaining the Ewing card of hysteresis of the iron core of 
the transformer, current fro: a storage battery was sent through 
the secondary circuit, and the magnetization set up in the core 
was measured by the kick on a ballistic galvanometer in the 
primary circuit. The current in the secondary was gradually 
increased until the intensity of magnetization corresponded with 
the maximum magnetic density of the transformer when working 
on a 100-volt circuit. The current was then decreased, gradually, 
until zero was reached. It was then reversed and the method 
5 until & complete cycle of magnetization had been 
covered. 


It is worthy of mention that this method which gjves some- 
thing so definite and fundamental in the treatment of the alter- 
nating current has only come into use within the past year, and 
the task of getting true instantaneous values of the complete 
waves of E. M. F. and current which has always been considered 
too tedious for ordinary patience to deal with was accomplished 
with ease in this work in forty-five minutes. <A calibra scale 
for the electrometer readings added very much to the facility 
with which observations could be taken. 

The marked improvement of the 40-light transformer over the 
10-light is due, we believe, to an improvement in the magnetic 
properties of the iron and a fewer number of turns in the coils, 
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Figs. 1 AND 2.—HUMPHREY & POWELL ON THE EFFICIENCY OF THE TRANSFORMER. 


former. Its efficiency reached 96.2% at normal load, and the 
“all-day " efficiency would be about 904. 

The method employed in the work is substantially Prof. Ryan's 
method. The instantaneous values were obtained by means of a 
commutating device attached to the alternator. This device con- 
sisted of a wooden disc, mounted rigidly on the shaft of the alter- 
nator, with a steel contact at one point in its periphery, which 
made contact with a small piano wire brush once every revolu- 
tion. The holder carrying the piano wire brush was attached to 
a second wooden disc carrying a pointer which moved over a scale 
and indicated the position of the brush for a given reading. By 
means of a clamp screw this second wooden disc carrying the 
brush and pointer could be conveniently set at any point. Now 
since the steel contact in the wooden disc is fixed relatively to the 
armature, it must share the ever varying E. M. F. of the armature. 
Then evidently if the brush which completes the circuit through 
the contact be altered in position, values can be obtained for dif- 
ferent points on the curves of E. M. F. and current. 

The Ryan quadrant electrometer was used to measure the pri- 
mary E. M. F., secondary Е. M. F. and primary current. А condenser 
'was connected in multiple with the electrometer. The primary 
current was measured by the fall of potential through incandes- 
cent lamps placed in series with the рш of the transformer. 
These lamps were carefully calibrated with the standard insiru- 
ments of the laboratory in order to know their resistance at dif- 
ferent temperatures. Then knowing the resistance of the lamps, 
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made possible by the better grade of iron. In the 10-light trans- 
former Foucault currents were very effectually weeded out by 
the interposition of sheets of paper between the laminated sheets 
of iron ; in the 40-light, the oxide of iron on the surface of the 
plates was the only safeguard against Foucault currentes. 

The form and extent of the open circuit curves show the loss 
due to hysteresis and the slight loss also due to the Foucault cur- 
rents. The presence of Foucault currents is indicated by the fact 
that the maximum of the primary current wave does not occur 
simultaneously with the zero of primary E. M F., but a little 
before. It ів found upon analysis of the primary current curve 
into its elements, hysteresis and Foucault currents, (see plate XIII.), 
that the Foucault current component occurs 120° in advance of 
the theoretical magnetization curve, and not 90? in advance, as 
has generally been assumed. Therefore, when superimposed 
upon the hysteresis curve, it introduces a component in advance 
and thereby decreases the lag of the primary current. 

The primary current curve was again taken with the laminated 
plates loose and free to vibrate. The loss was about 10% less than 
in the former case (Plate 11.) This is thought to be brought 
about by the decrease in the hysteresis loss, due to the increase of 
mechanical shock arising from the free vibration of the plates. 
The vibration was very perceptibly increased. Thecurve obtained 
is more regular in form indicating less hysteresis loss. 

The lag of the primary current behind the primary E. M. F. is 
seen to be greatest when the secondary circuit was open and de- 
creases as & non-inductive load is introduced into the secon 
circuit. This tendency of the lag of the primary current to de. 
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crease with increase of load, continues until the curve of primary 
current comes into unison with the curve of secondary E. M. F. 
The secondary E. M. F. is in unison with the primary E. M. F. 
on open circuit and gradually falls hehind as the load increases 
on the secondary. This is doubtless due to the leakage of lines of 
force arising from the enormous magnetizing forces at work in 
opposition to one another in the pri and secondary circuits. 
When an inductive resistance is introduced into the secondary 
circuit, the lag of the prim current is greatly increased, as 
shown by the set of curves in Plate x. The inductive resistance 
used in this case was due to а small alternating current motor. 
The curve of secondary current was also taken and found to 
behind the secondary Е. M. F. and to be in unison with the ришау 
current. About 5.5 amperes flowed in the secondary and yet the 
lag of primary current is as great as on open circuit. , 
Plate x1 shows the relation of primary current and rimary 
. E. M. F. when the secondary was closed through thesecondary of a 
20-light transformer whose primary remained open. The current 
curve shows a distinctive lag from the inductive resistance and is 
altered in form to a great extent. : . 
The outside loop in Plate хп is the loop of total loss in hysteresis 
and Foucault currents, deduced from the open circuit curves in 
the following manner. The current which flows to maintain the 
counter E. M. F. of the transformer on open circuit obviously in- 
cludes the losses due to Foucault currents and hysteresis. If then 
а megnetization curve whose maximum has been computed, be 
drawn in 90° behind the curve of primary E. M. F. and of the same 
form—since it is a function of the R. M. F.,—and a curve be plot- 
ted using ordinates of primary current as abscissae, and corres- 
ponding values of lines of force from the theoretical magnetiza- 
tion curve as ordinates, the outside loop in Plate хт is obtained. 
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WATT CURVES 
I. OPEN CIRCUIT. 
II. r (Foucault Currents) 


I. Mean Ordinate 58.5 Watts 
п. » n 38. oe 


The inside loop is the creat Ewing card of hysteresis loss 
found by carrying the iron slowly through a complete cycle of 
magnetization. The lines of force were computed from the 
„kick“ on a ballistic galvanometer. This card has in it no Fou- 
cault current effects. If then we reverse the above method, and 
from the Ewing card and the magnetization curve deduce a 
primary current curve, we shall have a curve representing hys- 
teresis loss for this iron. This was done, and it is of especial 
interest to note that the form of curve obtained in this manner is 
identical with the open circuit curve of the 10-light transformer 
in which Foncault currents were suppressed by the interposition 
of sheets of paper (see Curve ш, Plate хш.) Having then two 
curves plotted to the same scale, one representing total loss and 
the other hysteresis loss, if we subtract ordinates of the latter 
from corresponding ordinates of the former, a curve representing 
the component due to Foucault currents will be obtained (curve 
IV, Plate XIII.) It was in this manner that the analysis before 
referred to, was made. The position of the Foucault current com- 
ponent accounts for the round corners in the outside loop of Plate 
XII. 
From Plate Ix will be seen the watt curves for open circuit 
loss, one for 990 volte and the other for 740 volts. From the value 
of the mean ordinates it is seen that tbe loss varies strictly as the 
square of the impressed E. M. F. 

In Plate пів plotted to the same scale the current which 
flowed on open circuit in the case of the 10-light transformer and 
the 40-light transformer. 
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Plates Iv, v, and vi show the curves of ponant E. M. F. 
and current and secondary E. M. F. for different oads, from 
which the watt curves of Plate УП. are computed by taking the 
product of corresponding ordinates of primary E. M. F. and cur- 
rent. 

The efficiency curve shown in Plate уш. is the ratio between 
the energy of the primary circuit as indicated by the mean ordi- 
nate of the watt curve, and the energy of the secondary circuit as 
expressed by the product of the 4/mean? readings for E. M. F. and 
the current. The coercive force is equal to .8 C. G. s. 

These consideration go to show that the loss due to the reversal 
of polarity of the iron, which perhaps must always be present, 
may be reduced almost indefinitely by a proper study of the mag- 
netic properties of the iron used. 

The watt curves in Plate xiv show the relation between the 
total loss on open circuit and the loss if Foucault currents were 
eliminated. 


ELECTRIC ADHESION DEMONSTRATED BEFORE THE RAILWAY 
MASTER MECHANICS. 


At the recent convention of the American Railway Master 
Mechanics' Association, held at the H geia Hotel, Old Point Com- 
fort, Va., there was exhibited a ша working model illustrating 
the operation of the Ries electric traction increasing system as 
applied to steam locomotives. This exhibit attracted considerable 
attention and was the occasion of no little astonishment among 
those of the master mechanics who hitherto believed that there 
was nothing to equal sand as a traction increaser. The passage 
of a low tension quantity current between the driving wheels and 
rails enabled the locomotive to readily ascend grades varying 
from 20 to 45 per cent. in steepness, whereas without this current 
the revolving driving wheels were unable to make any head wa 
on grades considerably less severe than the one tirst mentioned. 
The puling capacity of the locomotive on a level track was very 
greatly increased by the p of the current, and it was also 
shown, much to the ре of the expert master mechanics, that 
the increased tractive adhesion resulting therefrom was not dim- 
inished when the rails were wet or coated with oil. The remark- 
able efficiency of the traction increasing current as a braking 
agent was likewise exemplified by its promptness in arresting the 
momentum of the locomotive on a steep down grade while sliding 
rapidly from the top toward the bottom of the latter. 

The performance of the apparatus was a revelation to those 
who witnessed it, and elicited much favorable comment. Draw- 
ings showing the opp ration of the system to full sized locomo- 
tives were exhibited, and were critically examined. The appa- 
ratus was in charge of Mr. Elias E. Ries, who was kept busy in 
explaining its operation. The system has already been success- 
fully applied to railway locomotives, and further experiments in 
this direction are now being made. 

It is claimed that by means of this system the traction power 
of locomotives may be increased fully 25 per cent. over what it is 
at present; tbat engines thus equipped will be enabled to draw 
longer and heavier trains, to mount steeper grades and to make 
better time ; that the wear and tear upon the wheels and rails 
due to slipping and the use of sand is avoided ; that light locomo- 
tives having sufficient steaming power can do the work of heavier 
engines, thus avoiding the increased strain upon rails, road-bed, 
bridges, etc., and in many instances rendering the reconstruction 
of the latter for heavier traffic unnecessary ; that the condition of 
the weather cannot affect the schedule time by reason of lessened 
tractive adhesion, as at present ; that trains may be brought un- 
der headway and Stopped more quickly by reason of the absence 
of slipping of the drivers due to the action of the current ; that 
the consumption of fuel for generating the traction current is 
considerably less than the saving in fuel effected by the absence 
of slipping alone; that in many cases the running of passenger 
and freight trains in separate sections may be avoided, as wel] as 
the expense and delays to traffic occasioned thereby ; that a pas- 
senger or freight train drawn by a locomotive equipped with this 
system is safer and under more perfect control on steep grades, 
and, finally, that the earning capacity of a line of road having its 
engines so equipped can be very largely increased. 


FIRE ALARMS IN NEW YORK CITY. 


New York city is to have a new system of fire signals. Chief 
Hugh Bonner has devoted nearly all his spare time for more than 
a year to the new code, and J. Elliot Smith. the Superintendent of 
Telegraph at Fire Headquarters, has aided him as electrical ex- 
pert. The new code is necessary because the city has outgrown 
the old signal box, and districts which were importaut have be- 
come unimportant, and vice versa. The aim of its compiler has 
been so to cover the city with signals that the number 999 should 
not be passed or reached, as beyond that number four figures 
would have to beemployed, which would not only be troublesome 
but perilous. When it becomes necessary to have more than 999 


signal stations a new system—probabl one of districting— will 
have to be devised. И n i i 
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CORRECT TIME—HOW SHALL WE MAINTAIN IT? 
BY H. S. PRITCHETT, 
Sup. Time Service and Watch Inspection, Wabash Railroad. 


The problem of furnishing and maintaining correct time has 
become within the past ten years relatively much more important 
than it was during the earlier history of railroading in the United 
States. Under the present system of train dispatching, requiring 
the movement of numerous trains of different classes over a single 
line of track, as is generally the case on our American roads, an 
exact and uniform time system is a necessary part of the safe and 
efficient operation of any railway. It may be stated here that a 
long step in the right direction was taken when the plan of uni- 
form time over large areas, now in use, was adopted. : 

It may be stated at the outset that the matter of time service 
ag it is involved in the practical operation of railroads will natur- 
ally come under the following heads: 


1. The distribution of time signals to all stations. 


2. The regulation of certain time pieces at division points, 
train dispatchers’ offices and other рон points, to serve as 
secondary time standards during the hours intervening be- 
tween the sending of time signals. 


8. Even after providing for uniform and exact time in this 
manner, it is still desirable to provide by a judicious system of 
inspection that the time so furnished is actually kept in the 
pockets of the employees engaged in the movement of trains. 

Assuming that the time can be thus obtained from some satis- 
factory source, the problem in which the telegraph department of 
the railroad is immediately interested, is the distribution of time 
signals. On our American railroads two plans of giving time to 

offices have been in use. It may be stated in passing, that in 
this matter of time service our American r are far beyond 
those of England or the Continent. 

The first of the methods alluded to consists in obtaining time 
from some observatory by a central office, and then distributing 
by hand to all stations in accordance with an programme. 
The other consists in an automatic service directly from the ob- 
servatory to all stations. As nearly as can be ascertained, about 
115,000 of the 160,000 miles of railway of the United States are 
being furnished with an automatic distribution of time signals 
direct from observatories. The advantages in favor of a direct 
automatic service are very great, and experience show that the 
value of such a service increases with time. These advantages 
may be stated as follows: 


1. The automatic clock-beats direct from an observatory give 
thetime with a precision which can be gained in no other way, and 
it is astonishing to see how quickly employees see and appreciate 
this. Many of the employees in the railway service now carry 
watches of high grade and watch the time with the utmost care. 
A time standard which varies, even by so little as two or three 
seconds, first one way and then another, will quickly lose their 
respect and attention. Experience has shown in a very conclusive 
war that nothing conduces more to the maintenance of correct 
and exact habits in employees than the furnishing of an absolutely 
exact time standard. 


2. Again the automatic beats, if properly put on the wires, 
coming as they do with regular, rythmical contacts, can be trans- 
mitted in bad states of the wires when nothing else can. 

At times there have been objections to the automatic observa- 
tory service. I believe it to be essential in any programme of 
time signals that the actual clock signals should be precede і by 
some warning, and that the plan of sending should be as simple 
as it can be made, and that the time consumed be as short as is 
consistent with giving several opportunities for identifying the 
minute and second. i 

The following programme of sending has been in use at the 
observatory of Washington University, St. Louis, for some years. 
It is шке Ге result of the practical experience of Mr. Hammond 
and Mr. Kinsman, and combines, I believe, all the qualities of 
ШЕ: oper and brevity mentioned above. 

he entire programme occupies three minutes. The first 
minute is taken up in calling the word Time.“ This necessi- 
tates, of course, the presence of an operator at the observatory 
and in fact makes the observatory one of the offices of the com- 
pany апа the time service a part of the regular business of the 
rai 


After calling Time" for a minute the automatic signals are 
begun by the standard clock at two minutes before the hour, send- 
ing double beats each second for 50 seconds: The circuit is then 
opened for 10 seconds, and at one minute before the hour single 
beats begin and continue for 50 seconds, when again the circuit is 
opened for 10 seconds, followed at the exact hour by a single beat 
which is purposely prolonged to nearly a second in length to 
make sure of synchronizing clocks along the line of the road. 


1. Abstract of a 
of Railway Telegrap 


t read before the 9th Aunual Meeting of the Association 
uperintendents, Niagara Falls, June 19, 1890. 
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The apparatus in use in putting signals upon the wires is of an 
original design and has been found to work well in the transmis- 
sion of signals over long.distances. It consists of a platinum arc 
attached to the end of a second's pendulum clock, which swings 
through a narrow mercury contact. As long as the mercury is in 
contact with the platinum the circuit is closed. The circuit is 
broken by a small opening in the wheels of the arc. This opening 
is ср The special advantage of the device is that the 
signals so produced are not instantaneous contacts, but hold the 
circuit closed an appreciable fraction of a second, so that there is 


_no difficulty in repeating in this way over long lines. 


Under such asystem we find it entirely practicable to distribute 
observatory time signals to all stations with all the certainty that 
can be desired. Operators at all stations where time is received 
are required to be on hand and acknowledge the receipt of time 
by signing their office call. These signatures are recorded on a 
form by the train dispatcher of each division and by him are 
turned in to the superintendent of telegraphs at the end of each 
week. It requires only a glance at these to see how each man has 
юе out 5 time. : ББ -— А 

is regulation o uiring operators to on hand to se 
clocks and knowledge the receipt of time has proven to be of 
excellent practical value not only in creating and maintaining a 
careful attention to the matter of correct time, but also indirectly 
in the inculcation of exact and accurate habits. Furthermore it 
is often convenient to have each man at the key at a certain hour 
of the day. 

The question of the proper hour at which time should be sent 
has been discussed for some years at various railway gatheri 
Some years ago the General Time Convention recommended the 
hour of 4 o’clock, P. M. as that best suited for the distribution of 
railway signals. In accordance with that recommendation we 
began at St. Louis the distribution of time signals at that hour to 
a number of roads. After a trial of опе or two years, however, 
nearly all these roads have gone back to the hour of 10 o'clock A. 
M. as being most convenient and best suited to railway purposes. 

There are good reasons in favor of both the morning and after- 
noon hour, but on the whole I am of the opinion that 10 A. M. is 
as good an hour as can be selected for this purpose. 

he consideration of the subject has so far been devoted 
entirely to the consideration of a practical system of distribution 
of time signals. It is necessary, however, in any system of rail- 
road time service to provide at certain important points, such as 
train dispatchers' offices, fixed time-pieces to be regulated by the 
time signals, and which shall serve as secondary time standards 
during the 24 hours intervening between the sending of time. 

The regulation and means of correcting these secondary stand- 
ards would necessarily form & part of any practical time service 
which should be adopted. In the observatories the standard 
clocks are not corrected at all, but areallowed to accumulate their 
errors from year to year, the correct time being deduced at an 
moment from the known error and rate. In railroad service it is 
necessary to keep all time pieces within & very few seconds of 
exact time. The problem is to do this efficiently and practically 
without introducing too complicated apparatus. 

The plan in use on most of our American roads is to have a 
clock of moderately good make, which is set right from the time- 
signals daily by the operator in charge. Such a time-piece should 
be capable of an easy and accurate setting of the hands. For this 
reason & chronometer is a ve or investment for a railroad 
company, since it is not only high priced but very difficult to set, 
and requires the services of a practical watch maker to look after 
it, in order to keep close to correct time. 

The objection to this plan of regulating important time-pieces 
is that, unless orders are strictly enforced, operators allow & con- 
siderable error to accumulate before setting the clock, and then 
pull it up all at once like a run-away horse, the effect of which is 
to make employés lose confidence in the whole system. 

For some years past various synchronizing devices have been 
in use on a number of roads for the purpose of setting clocks au- 
tomatically by the time signals. The best known of these are the 
Self-winding Clock Company's synchronized clock and the Gard- 
ner synchronizer, which is now also owned by the Self-winding 
Clock Company. The former of these is wound by a small motor 
each hour, the power being furnished by two cells of Leclanché 
battery. Beside this self-winding attachment the clock has also а 
synchronizing device for setting the minute and second hands. 
The Gardner device, on the other hand, is applied to an ordinary 
соон, 9750 the clock is dependent on the electricity for a correc- 

on only. 

The problem of synchronizing a series of clocks by either of 
these devices is entirely easy and simple. In the system of time- 
signals which I have described the circuit is opened for 10 sec- 
onds just preceding the exact hour. During this interval the op- 
erator in charge of the clock to be synchronized needs simply to 
turn a switch, and the single beat coming at the exact hour seta 
the hands. This beat is purposely made nearly a second in length 
to insure a firm and decided closing of the circuit. 

On the Wabash Railroad we have a synchronized clock at all 
train despatchers' offices. A careful record is kept daily by the 
operator in charge and turned in to me at the end of each month. 
It seldom happens that a clock fails to set, and they are rarely 
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more than five seconds off from correct time at the end of twenty 
hours' run. 

In spite of all this, however, there are many things which go 
far to neutralize the benefits to be derived in railroad work from 
the easy and accurate setting. We have for three years given 
these devices a very extensive trial, using both the self-winding 
clock and the Gardner device. 

Both of these devices are excellent in their way, and can be 
used with perfect success in a large city where a considerable 
plant is maintained, and where a skilled man is on hand to rem- 
edy any trouble that may arise, either in the motor part of the 
clock or in the synchronizer. But when one comes to place these 
clocks at isolated stations scattered along several thousand miles 
of a great railway system the problem is of an entirely different 
gort. 

A railway furnished with good ordinary clocks at important 
points can, by careful instructions to despatchers, keep these 
clocks within the limit of error attained y the synchronized 
clocks, and if the clocks are carefully rated they will not need to 
be set more frequently than two or three times a week, but their 
errors in seconds should be posted on a slip prepared for that pur- 
pose each day. If properly furnished with accurate time-signals 
the synchronized clocks are, in my opinion, of secondary import- 
ance in the practical operation of a railway time service. en 
after furnishing exact time to all stations, and providing clocks at 
important points to serve as secondary standards, experience has 
shown that it is still necessary to follow this up and see that the 
time so provided is actually kept in the watches of employees that 
are engaged in the movement of trains. 


LIGHTNING CONDUCTORS FROM A MODERN POINT 
OF VIEW 


BY PROF. OLIVER J. LODGE. 


À LIGHTNING conductor used to be regarded as a conduit or pipe 
for conveying electricity from a cloud to the ground. The idea 
was that a certain quantity of electricity had to get to the ground 
somehow ; that if an easy channel were opened for it the journey 
could be taken quietly and safely, but that if obstruction were 
opposed to it violence and damage would result. This being the 
notion of what was required, a stout copper rod, a wide-branching 
and deep-reaching system of roots to disperse the charge as fast as 
the rod conveyed it down, and a supplement of sharp points at a 
good elevation to tempt the discharge into this attractive thorough- 
fare, were the natural guarantees of complete security for every- 
thing overshadowed by it. Carrying out the rain-water-pipe 
analogue, it was natural also to urge that all masses of metal 
about the building should be connected to the conductor, so as to 
be electrically drained to earth by it, and it was also natural to 
insist on very carefully executed joints, and on a system of test- 
ing resistance of conductor and earth so as to keep it as low as 
possible. If ever the resistance rose to 100 ohms it was to be con- 
sidered dangerous. | 

The problem thus seemed an easy one, needing nothing but 
good workmanship and common sense to make accidents impos- 
Bible. Accordingly, when, in spite of all precautions, accidents 
still occurred, when it was found that from the best-constructed 
conductors flashes were apt to spit off in a senseless manner to 
gun-barrels and bell ropes and wire fences and water butts, it was 
the custom to more or less ridicule and condemn either the pro- 

rietor of the conductor, or its erector, or both ; and to hint that 
1f only something different had been done—say, for instance, if 
glass insulators had not been used, or if the rod had not been 
stapled too tig htly into the wall, or if the rope had not been made 
of stranded , Or if copper had been used instead of iron, or if 
the finials had been more sharply pointed, or if the earth-plate 
had been more deeply buried, or if the raiufall had not been so 
small, or if the testing of the conductor for resistance had been 
more recent, or if the wall to which the rod was fixed had been 
kept wet, or &c., &c.,—then the damage would not have hap- 
pened. Every one of these excuses has been appealed to as an 
explanation of a failure ; but because the easiest thing to abuse 
has always been the buried earth connection, that has come in for 
the most frequent blaue, and has been held responsible for every 
accident not otherwise explicable. 

All this is now changing or changed. Attention is now 
directed, not 80 much to the opposing charges in cloud and earth, 
but to the great store of energy in the strained dielectric between. 
It is recognized that all this volume of energy has somehow to be 
dissipated, and that to do it suddenly may be by no means the 
safest way. Given a store of chemical energy in an illicit nitro- 
glycerine factory, it could be dissipated in an instant by the blow 
of a hammer, but a sane person would prefer to cart it away 
piecemeal and set it on fire in a more leisurely and less impulsive 
manner. So also with the electrical energy beneath a thunder- 
cloud. A rod of copper an inch or a foot thick may be too heroic 
а method of dealing with 16; for we must remember that an elec- 
tric discharge, like the recoil of a spring or the swing of a pendu- 
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um, is very apt to overshoot itself, and is by no m eans likely to 
exhaust itself in a single swing. The hastily discharged cloud, at 
firat, suppose, positive, over-discharges itself and becomes nega- 
tive ; this again discharges and over-discharges till it is positive as 
at first, andso on, with gradually diminishing amplitude of swing, 
all executed in an extraordinarily minute fraction of a second, 
but with a vigor and wave-producing energy which are astonish- 
ing. For these great electrical surgings, occurring in a medium 
endowed with the properties of the ether, are not limited to the 
rod or ostensible conduit ; the disturbance spreads in all directions 
with the speed of light, and every conducting body in the neigh- 
borhood, whether joined to the conductor or not, experiences 
induced electrical surgings to what may easily be a dangerous 
extent. For not only is there imminent danger of flashes spitting 
off from such bodies for no obvious reason—splashes which, on 
the drain-pipe theory, are absolutely incredible—flashes some- 
times from a perfectly insulated, sometimes from a perfectly 
earthed, piece of metal; but, besides this, remember that near any 
considerable assemblage of modern dwellings there exists an ex- 
tensive metallic ramification in the gas-pipes, that these are in 
places eminently fusible, and that the substance they contain is 
readily combustible. 

On the ape theory, the gas-pipes, being perfectly earthed 
would be regarded as entirely safe so long as they were able to 
convey the current flowing along them without melting ; but, on 
the modern theory, gas-pipes constitute a widely spreading sys- 
tem of conductors able to propagate disturbance underground to 
considerable distances, and very liable to have some weak and in- 
flummable spot at places where they are crossed by bell wires or 
water-pipes or any other metallic ramification. 

Above ground we have electrical waves transmitted by the 
ether, and exciting surgings throughout a neighborhood by induc- 
tive resonance. Below ground we have electrical pulses conveyed 
along conductors, leaking to earth asthey go, but retaining energy 
sufficient to ignite gas, whenever conditions are favorable, at con- 
siderable distances. 

The problem of protection, therefore, ceases to be an easy one, 
and violent flashes are to be dreaded, no matter how good the 
conducting path open to them. In fact, the very ease of the con- 
ducting path, by prolonging the period of dissipation of energy, 
tends to assist the violence of the dangerous oscillations. Tho 
drain-pipe theory, and the practical aphorisms to which it has 
Even rise, would serve well enough if lightning were a fairly 
ong-continued current of millions of amperes urged by a few 
hundred volts, or if there were no such thing as electromagnetic 
inertia ; but, seeing that the inverse proportion between amperes 
and volts better corresponds to fact, and seeing that the existence 
of electromagnetic inertia is emphasized by multitudes of familiar 
periment, the drain-pipe theory breaks down hopelessly, and 
Ti few of its aphorisms manage to survive it. 

hat, then, are we to set up in place of this shattered idol? 
First of all we can recognise what was virtually sugzested by 
Clerk Maxwell, that the inside of any given enclosure, such as & 

wder magazine or dynamite factory, can, if desired, be abso- 

utely protected from internal sparking by enclosing it in a 
metallic cage or sheath, through which no conductor of any kind 
is allowed to pass without beiug thoroughly connected to it. The 
clear recognitiou of the exact, and not approximate, truth of this 
statement is a decided step in advance, and ought to be satisfac- 
tory to those who have to superintend the practical protection of 
places sutficiently dangerous, or otherwise important, to make the 
aiming at absolute security worth while. Similarly, for wire- 
covered ocean cables absolute protection is possible. But not for 
ordinary buiidings, any more than for ordinary laud telegraph 
offices, is such a plan likely to be adopted in its entirety. Some 
approximation to the cage system can be applied to ordinary 
buildings in the form of wires along all its prominent portions ; 
and such a plan I have suggested, and I understand it is being 
carried out, for the entrance towers and part of the main body of 
the present Edinburgh Electrical Exhibition, Mr. A. R. Bennett 
having asked me to recommend a plan to the Committee as a sort 
Of exhibit. For chimneys a set of four galvanized iron wires, 
joined by hoops at occasional intervals, and each provided with a 
fair earth, seems a satisfactory method ; but it is to be noted that 
a column of hot air constitutes a surprisingly easy path, and that 
it is well to intercept a flash on its way down the gases of a chim- 
ney by a copper hoop or pair of hoops over its mouth. Mr. Gool- 
den tells me that he has just applied this method to a new chim- 
ney at his works in the Harrow Road. For ordinary houses, a 
wire down each corner and along the gables is as much as can be 
expected. At many places even this will not be done; a couple 
of vertical wires from the highest chimney stacks on opposite 
sides must be held better than nothing or than only one. 

Earths will be made, but probably they will be simple ones, en- 
tailing no great expense. A deep, damp hule for each conductor, 
with the wireled into it and twisted round an old harrow or a load 
of coke, may be held sufficient. And as to terminals, rudely 
sharpened projections, as numerous as is liked, may be arranged 
along ridges and chimney stacks ; but I have at present no great 
faith in the effective discharging power of & few points, and 
should not be disposed to urge any considerable expense in erect- 
ing or maintaining them. Crowns of points on chimneys and 
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steeples are certainly desirable, to ward off, as far as they can, the 
chance of a discharge, but a multitude of rude iron ones will bs 
more effective than a few highly sharpened platinum cones. I 
find that points do not discharge much till they begin to fizz and 
audibly spit; and when the tension is high enough for this, blunt 
and rough terminals are nearly as efficient as the finest needle 
points. The latter, indeed, in to act at comparatively low 
potentials, but the amount of electricity they can get rid of at 
such potentials is surprisingly trivial, and of no moment whatever 
when dealing with a thundercloud. 

But the main change I look for in the direction of cheapness 
and greater universality of protection is in the size and material 
of the conducting rod itself. No longer will it be thought neces- 
sary to use a great thick conductor o inappreciapie resistance ; it 
will be perceived that very moderate thickness suffices to prevent 
fusion by simple current strength, and that excessive conducting 
power is useless. О 

In the days when the laws of common divided circuits ” were 
supposed to govern these matters, the lightning rod had to be of 
highly conducting copper, and of such dimensions that no other 

th to earth could hope to compete against it. But now it is 
known that low resistance is no particular advantage ; it is not a 
question of resistance. The path of a flash is a question of im 
dance, and the impedance of a conductor to these sudden rus 
depends very little on cross-section and scarcely at allon material. 
A thin iron wire is nearly as good as a thick copper rod, and its 
extra resistance has actually an advantage in this respect, that it 
dissipates some of the energy, and tends to damp out the vibra- 
tions sooner. oving to this cause a side fiash from a thin iron 
wire is actually less likely to occur than from a stout copper rod. 

The only limit is reached when the heat generated by the cur- 
rent fuses the wire, or runs the risk of fusing it. But in so far as 
oscillations are prevented, the mean square of current strength on 
which its heating power depends is diminished. с согип, 8 
fairly thick iron wire runs no great risk of being melted. Its 
outer skin, may, indeed, be considerably heated, for these sudden 
currents keep entirely to the outer skin, penetrating only a frac- 
tion of a millimetre into iron, and they make this skin intensely 
hot. But the central core keeps cool until conduction has time to 
act ; and, consequently, unless the wire is so thin as to be bodily 
deflagrated by the discharge, its continuity is not likely to be 
interrupted. Thickness of wire is thus more needed in order to 
resist ordinary deterioration by chemical processes of the atmo- 
sphere than for any other reason. 

But the liability to intense heating of the outer skin should not 
be forgotten, and care should be taken not to take the wire past 
readily inflammable substances for that reason. For instance, it 
would be madness to depend on Harris's notion that a lightning 
conductor through a barrel of gunpowder was perfectly safe, 
especially if said conductor were an iron wire or rod. 

In the old days a lightning conductor of one or two hundred 
ohms resistance was considered dangerously obstructive, but the 
impedance really offered by the best conductor that ever was 
made to these sudden currents is much more like 1,000 ohms. A 
column of copper a foot thick may easily offer this obstruction, 
and the resistance of any reasonably good earth connection 
becomes negligible by comparison. A mere wire of copper or 
iron has an impedance not greatly more than a thick rod, and the 
difference between the impedance of copper and iron is not worth 
noticing. 

But although, in respect of obstructing a flash, copper and iron 
and all other metals are on an approximate equality, it is far 
otherwise with their resistances, on which their powers of dissi- 
pating energy into heat depend. It is generally supposed that iron 
resists seven times more than copper of equal section, and so it 
does steady currents, but to these sudden flashes its resistance is 
often 100 times as great as copper, by reason of its magnetic prop- 
erties. This statement is quite reconcilable with the previous 
statement, that in the matter of total obstruction there is very 
little to choose between them ; the apparent paradox is explicable 
by the knowledge that rapidly varying currents are conveyed by 
the outer skin only of their conductor, and that the outer skin 
available in the case of magnetic metals is much thinner than in 
the case of non-magnetic. 

Questions about shape of cross-section are rather barren. Thin 
tape is electrically better than round rod, but better than either is 
a bundle of detached and well-separated wires—for instance, a set 
of four, one down each cardinal point of a chimney ; but it is easy 
to over-estimate the advantage of large surface as opposed to solid 
contents of a conductor. The problem is not a purely electrical 
one—it is rather mixed. The central portion or core of a solid rod 
is electrically neutral, but chemically and thermally and mechan- 
ically it may be very efticient. It confers permanence and 
strength ; and the more electrically neutral it is, tne less likely is 
it to be melted. Its skin may be gradually rusted and dissolved 
off, or it may be suddenly blistered off by a flash; but the tenacity 
of the cool and and solid interior holds the thing together, and 
enables it to withstand many flashes more. Very thin ribbon or 
multiple wire, though electrically meritorious, is deficient in these 
commonplace advantages. 

There were two functions attributed to high conducting power 
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in the old days—first the overpowering of all other paths to earth 
second, the avoidance of destruction by heat. The first we have 
seen to be fallacious; on the second a few more explanations can 
ре made. In so far as fusion by simple current strength is the 
thing dreaded, it must be noticed that & good conductor has no 
great 9 over a bad conductor. It is a thing known to 

unior classes that when a given current has to be conveyed less 

eat is developed in a good conductor, but that when an electro- 
motive force is the given magnitude less heat is developed in a 
bad conductor. The lightning problem is neither of these, but it 
has quite as much relationship to the second as to the first. There 
is a given store of energy to ot rid of, and accordingly the 
heat ultimately generated is a fixed quantity. But the rise of 
ra caused by that heat will be less in proportion as the 
production of it is slow; and though by sudden discharge a quan- 
tity of the energy can be made to take the radiant form, and 
spread itself a great distance before final conversion into heat, 
instead of concentrating itself on the conductor, yet this cannot 
be thought an advantage. For, just as in the old days a lightning 
rod was expected to protect the neighborhood at its own expense 
by conveying the whole of a given charge to earth, so now it 
must be expected to concentrate energy as far as possible on itself, 
and reduce it to a quiet thermal form at once, instead of, by defect 
of resistance and over-violent radiation, insisting on every other 
ури mass in its neighborhood taking part in the dissipation 
of energy. 

The fact that an iron wire, such as No. 5 or even No. 8 B. w. G., 
is electrically sufficient for allordinary flashes, and that resistance 
is not a thing to be objected to, renders a reasonable amount of 

rotection for a dwelling-house much cheaper than it was when & 
-inch copper rod or tape was thought necessary. 

A nition of all the dangers to which a struck neighbor- 
hood is liable doubtless prevents our feeling of confidence from 
being absolute in any simple system of dwelling-house protection; 
but at the same time an amount of protection superior to what has 
been in reality supplied in the past is attainable now at a far less 
outlay ; while, for an expenditure comparable in amount to that 
at present bestowed, but quite otherwise distributed, a very ade- 
quate system of conductors can be erected. 

Only one difficulty do I see. In coal-burning towns galvanized 
iron wire is, I fear, not very durable, and renewal expenditure is 
always unpleasant. It is quite ible that some alloy or coating 
able to avoid this objection will be forthcoming, now that inven- 
tors may know that the problem is a chemical one and that high 
conductivity is unnecessary. 


ON THE TREATMENT OF ORES BY THE ELECTRO- 
LYTIC METHOD. 


A well-known writer says in his work on metallurgy and in 
reference to the electrolytic treatment of ores: ‘‘ During the past 
forty years many attempts have been made to extract metals from 
their ores by electrolysis, and many ingenious processes have been 
devised, but few of these, so far as we are aware, have proved 
successful. Some of the earlier investigations of Bunsen, Sainte- 
Claire Deville, and Becquerel are of special importance as indi- 
cating the general principles upon which such electrolytic opera- 
tions may be conducted; there is little doubt, however, that 
much has yet to be done before the separation of the metals from 
their ores will attain the position of a really practical branch of 
electro-chemistry. We have noticed in the cases of copper refin- 
ing by the wet way, that many attempts were made in this direc- 
tion long before a commercially successful application of the 
electrolytic method was arrived at, and we still hope and believe 
that electricity will be practically employed in extracting metals 
from their ores ; indeed, some trials which we have recently made 
in this connection are at least of a very hopeful character." This 
paragraph could now well be eliminated from his work. Electri- 
cal engineering firms for the past three years have given this 
branch of the profession great attention, and with the result that 
their efforts in constructing заш especially adapted for this 
work have been successful. The United Edison Company, with 
their unusual facilities for the manufacturing of generators, 
promptly exploited this field, and are now DE out dynamos 
to develop any amount of current requisite for the capacity of 
the works treating the ores. 

Many mine owners and operators of existing plants treating 
ores in the old method have, from time to time, been considerably 
exercised in their minds in reading and hearing reporte and mar- 
vellous statements about the out-put of the establishments already 

rovided with plants for treating copper ore electrolytically. 
hese points are :— 

1. The pureness of copper deposited. 

2. The recovery of the gold and silver obtained by no other 
method. 

8. The cheapness of production. 

4. The ready sale of the product. 

These statements are so far true, but the mine owners, on in- 
vestigating the matter, have had great obstacles thrown in their 
way, getting no information as to the construction of the plants, 
and being told that the method is altogether conducted la secret 
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manner. This consequently has dampened their ardor and they 
have returned to their old ner of conducting their operations. 
But it may be at once stated that there is no real secret process. 
Owners of electrolytic plants have only adopted the ordinary wise 
and business caution when they havea good thing, of keeping it, 
as faras possible, to themselves. The United Edison Company, 
with a thorough knowledge of the whole system, now inform us 
that they will contract with parties to furnish them with a com- 
plete plant, including motive power and generators, baths, pumps, 
and with all the necessary information for conducting, with finan- 
са рис the operations of treating any ores by the electrolytic 
me i 


CORRESPONDENCE. 


BOSTON. 


Marriage of Mr. H. C. Spaulding.—Anniversary of Boston Electric 
Club. 


THE many friends of Mr. Hallon Curtis Spaulding, general 
manager of the Thomson-Houston Motor Company, are congratu- 
lating him apon the occasion of his marriage to Miss Lucille Bris- 
bine, of Nashua, N. H. The ceremony took place on Tuesday 
afternoon, the 24th inst., after which Mr. and Mrs. Spaulding 
departed for a month’s trip in the west. The ushers were Mr. G. 
W. Mansfield, T. W. Sprague, Frank Codman, H. C. Glover, F. L. 
Locke. of Boston, and Dixi Crosby, of New York, with Mr. H. B. 
Prindle, as chief usher. The ceremony was at the Church of the 
Good Shepherd, Rev. W.H. Moreland, rector, officiating. The music 


was very elaborate, being норе by а ves choir of 
40 boys. The church was decorated, and filled with admiring 
friends. Fred. B. Lovejoy, of Boston, was best man, Miss Sophia 


Walton, of New York, maid of honor, and six young ladies 
served as bridemaids. Mr. Spaulding enjoys the good wishes of 
& host of friends among the electrical fraternity. 

THE Boston Electric Club celebrated its third annive by a 
delightful outing on Saturday last, to the Nanepashemet House, 
on Marblehead Neck. Members and guests took the 12.80 train to 
Marblehead, reaching the Nanepashemet House by barges about 
2 o'clock, where a sumptuous fish dinner was served at once. 

President Cram presided at the table, and after dinner said a 
few words congratulating the members upon the continued success 
of the club. His remarks were quite brief, however, as members 
were more anxious to be out enjoying themselves in the open air 
than to hear speeches, however interesting. A photograph of the 
group was taken on the balcony of the hotel, and a su uent 
view of this picture impresses one with the idea of how many 
stalwart, bandsome men there are in the club ; not a few of them, 
moreover, evidently being keen sportsmen. A unique game of 
base ball then attracted attention, good, bad and indifferent play- 
ers all alike vieing with one another to emulatea Kelly or a Ward. 
Without mentioning any names we may say that there were a 
number of the members who showed their prowess in the game, 
and home runs” were of frequent occurrence, the happy hitter 
being rewarded by getting his arm nearly shaken off by his asso- 
ciates. At the close the score stood 24 to 16, and the game was 
5 awarded to the winners with a rousing cheer. The 
party left for Boston at 6 o'clock, and indulged in songs and 
speeches, and made things merry till Boston was reached, when 
everyone agreed that a most enjoyable time had been spent. 

THE investigation into the charges of improper influence al- 
leged to have been employed at the ys dur to secure the 

e of elevated railroad bills is concluded. The committee 
will probably report early next week and the session will then be 
brought to a speedy close. 


Bosron, June 28, 1890. 


PITTSBURG. 


Printing by Electric Motor.—The Allegheny City Municipal Plant 
—Electric Hailway Work. 


The Western Democrat is the first newspaper in the state of 
West Virginia printed by electric power. The first issue brought 
out with the aid of the electric motor appeared on the morning 
of June 28d. А 

The citizens of Allegheny have now decided not to start with 
the operation of their electric light plant until July 18. This 
change has been made for the reason that on that day the city 
will Bold its semi-centennial celebration, and it is proposed to 
have the electric lights play an important part in the festivities. 
Arrangements have been made to light the entire plant on the 
evening of the celebration, and in order to make the effect more 
brilliant, all the incandescent and arc lamps will be covered with 
colored globes of various hues and shades. 

The Wilkins and Braddock street railway company and the 
Pitteburg, Braddock and Turtle Creek street railway company re- 
ceived their charters at Harrisburg, Pa., afew days ago; capital, 

,000. 
ias large corps of workmen were started last week on the lines 
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of the Pitteburg, Allegheny and Manchester railroad company 
for the purpose of putting down new tracks. This is the road 
which, at a meeting held not long ago decided to change its 
motive power and adopt an electric street car system. The 
councils of Allegheny city passed an ordinance granting the 
company the right to do so, provided the company would begin 
making the change before the first of July. It was in conformity 
with this ordinance that the workmen were set to work last week. 
The P., A. and M. passenger railway company controls the 
Western avenue line, the Union line, the Rebecca street line, the 
Troy Hill line and the Allegheny Transverse line, running 100 
cars every day. The contract for the electric equipment of the 
road has not been let yet, but a decision will be made in this di- 
rection very shortly. 


PriTTSBUROG, June 27, 1490. 


CHICAGO. 


Bids for Ci!y Underground Cable.—The People’s 
Co.—The Cicero and Proviso Street Railway Co. 


Вірѕ were opened last week by Controller Onahan for thirty 
miles of electric light cable for underground use. It is understood 
that the contract for the same will be placed with the Cobb Vul- 
cunts Wire Co., of Wilmington, Delaware, who were the lowest 

idders. 

The backers of the People’s Electric Light Company are de- 
manding that the city carry out the diu of the contract enter- 
ed into between that company and the old Town of Lake for the 
maintenance of 200 arc electric lights at $12.50 a lamp per month, 
and the city will probably refuse to do so on the ground that one 
corporation can not bind a succeeding similar corporation to a 
contract. The contract has been submitted to the city officers. It 
is dated July 18 of last year, and is specific as to lamps, their loca- 
tion, the rate, and the time of the contract, a period of four years. 

The Cicero and Proviso Street Railway Company has applied 
to the public works department for a permit to lay tracks for an 
electric street car line in that portion of the city formerly a por- 
tion of Cicero. The franchise of the company is dated April 18, 
1889, and the promoters say it was pending several months before 
that. A power-house has been erected, the company says, and 
they wish a permit to go to work on the streets named in the fran- 
chise: Madison, from Fortieth street to Harlem avenue; Lake 
and Forty-eighth streets to Harlem avenue ; Harlem avenue and 
Forty-eighth street, from Lake to Madison. No permit has yet 
been obtained from the Cicero authorities. The law department 
is looking over the ordinance. 


Caicaao, June 27, 1890. 


Electric Light 


SOCIETY AND CLUB NOTES. 


THE CHICAGO ELECTRIC CLUB. 


The banquet of the Chicago Electric Club, held at Kinsley's, 
Friday evening, June 27, was a decided and magnificent success 
notwithstanding the abnormally high temperature under which 
the city has been suffering for the past few days. The attendance 
was large among both the club members and their friends, and 
the fair sex, without whom an occasion of this kind would be but 
a tame and uninteresting event, were well represented. A mag- 
nificent repast was served in Kinsley's handsome banqueting hall 
and ballroom. The tables were beautifully and tastefully deco- 
rated with flowers, and the viands were enjoyed to the accompani- 
ment of the delightful music of the harp and the tinkling strains of 
the mandolin, which was by no means the least attractive feature 
of the entertainment. After dinner the gentlemen retired for a 
short time to the club room, where two highly interesting papers 
were read, one by Prof. J. E. Siebel on Thermo Chemistry in 
Relation to Electromotive Force,” and the other by J. K. Pum- 
pelly, on The Storage Battery in Traction Work.“ 

After this, dancing was the order of the evening, and a delight- 
ful entertainment appreciated by all was brought to a close about 
1P.M. The following prominent in Chicago and neighboring 
electrical circles were among those present: 

Alexander Кешр and ladies ; John Barton Payne ; J. B. Car- 
ney and wife; J. K. Pumpelly ; W. B. Pearson; Ernest Hoefer ; 
W. A. Kreidler; A. C. Durborow, Jr.; J. W. Dickerson and 
Frank L. Perry ; G. M. Smith; Geo. Buckley ; Thos G. Grier; B. 
E. Sunny: Fred. DeLand; W. A. Hovey; R. E. Lee; H. A. Arm- 
strong ; Geo. Cutter, wife and lady ; Chas. G. Armstrong ; H. R. 
Hinson: Edwin R. Crolius; Gus A. Harter; Wm. H. Harding; 
C. M. Spaulding; Myron A. Knapp; W. J. Buckley and lady; 
F. E. Degenhardt and wife; Geo. C. l'ailey ; Chas. E. Gregory ; 
D. B. Dean ; W. S. Boyd ; F. M. Ireland ; S. J. Keese and wife of 
Los Angeles, Cal.: K. McLennan and wife; Н. L. Reiwitch ; A. 
Scheible: W. W. Nicholls and W. Forman Collins of and 
many others. Much praise is due the entertainment com- 
mittee who so ably carried out all the arrangements and made the 
evening most agreeable and one to be remembered by all present. 
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LITERATURE. 


Brown's 5 American Gas Companies. Compiled by E. 
C. Brown. ess of Progressive Age." New York, 1890. 
Price, $5. 

THis is one of the most useful and accurate publications of its 
class, and has now made its third annual appearance. It is some- 
thing more than a mere directory list, there being given very full 
statistics in regard to each company. It appears that there are 
now 1,048 companies in America, or about 500 short of the 
number of electric light companies, and as 804 companies are 
doing an electrical business, the proportion in favor of electricity 
as an industry is, on this basis, fully two to one. Mr. Brown has 
included also the natural companies and a full list of the 
members of the American Light Association, Ohio Gas Light 
Association, Western Gas Light Association, etc. There is also a 
very interesting little section giving explanations of the various 
„processes mentioned in the work. Another section shows 
Карыса the growth of water gas lighting, the total of plants 

ing no fewer than 367. The work is prefaced by a large, clear 
map on which are the names of all the gas towns of the United 

States. The work is clearly typed, the information desired can 

be gathered at a glance, and the volume is rendered thoroughly 

substantial by being bound in cloth boards. 


The Electric Railway of To-day. By H. B. Prindle, 55 pages. 
Illustrated. Boston, Mass: E. B. Stillings & Co. 1890. 
Paper, 50 cents ; cloth, $1. 

This is an excellent work, for which there should be a very 
general demand. Mr. Prindle gives not only a popular descri 
tion of electric railroading, but enters into a clear and intelligible 
discussion of the technical points involved, and offers a number 
of shrewd suggestions as to the lines along which progress may 
be expected. e illustrations are excellent, many of them being 

very useful and interesting details of construction 5 

Any person can form an idea as to the methods adopted, even if 

he has never seen an electric road running; and we can readily 

Imamo that to some railroad superintendents the diagrams 

would be very helpful. The book concludes with a list of electric 

roads building or operating May 1. We congratulate Mr. Prindle 
on his neat and timely little book. He should now repeat the ex- 
periment with the stationary motor. 


REPORTS OF COMPANIES. 


AMERICAN BELL TELEPHONE CO. 


The American Bell telephone statement of instruments for the 
month to June 20, records a net increase of 1,414, or more than 50 
per cent. of the increase for the half year, as see the following :— 


Month June 20. 1890. 1889. Increase. 

Gross output... ........... ....... 7, 758 6.511 1,247 

ES A занесе. 1087 2,094 +169 

Net outpuv e 5,881 4,417 1,414 
Since Dec. 20. 1889-00. 1888-9. 

Gross outpu ee 33,577 30,216 3.301 

Retur ned. os 12,104 11,281 828 

Net output 21,473 18,985 2,538 

Instruments in use June 20........ 430,476 85,858 

*Decrease. 


THE INTERNATIONAL OKONITE COMPANY (L'T'D.) 


The announcement is made of the formation of the Interna- 
tional Okonite Co., Limited, to handle the large business in Oko- 
nite wires and cables that has grown up under the spirited and en- 
terprising management of the Okonite Company of this city, and 
to develop a similar business in England. The capital of the new 
company is represented by 17,000 preference shares of £10 each ; 
17,000 ordin of £10 each, and 1,000 six per cent. debentures of 
£100, being a first charge on the whole undertaking. The prefer- 
ence shares are entitled to 8 per cent. preferential dividend, and 
to & bonus of 2 per cent. additional out of surplus profits every 
year after the ordinary shares receive 15 ре cent. From the re- 
maining profits the ordinary shares will then be entitled to a 
bonus of 5 per cent. It is stated that the net profits of the Oko- 
nite Seay in 1887 were $37,601; in 1888, $51,207; in 1889, 
$115,802 ; and that in 1890 they bid fair to reach $200,000. The 
property acquired in England is that of Shaw & Connolly, the 
wire and cable manufacturers at Manchester, who will add the 
manufacture of Okonite specialties to their existing business. 

It is stated that 5,500 preference and ordinary shares have been 
applied for by the directors, besides those applied for by their 
friends ; and that 11,300 preference and ordinary shares will be 
allotted in part payment of the properties. The businesses are to 
be taken over as going concerns from January 1, 1890. 

The negotiations have been carried through chiefly by Mr. F. 
Cazenove Jones, of the Okonite Co., and Mr. F. L. weon, of 
Woodhouse & Rawson United, Limited. The directors of the 
new company will be Lord Greville; Samuel Pope, Esq., Q. C. ; 
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Major Jones, R..A.; Sir Alex. Armstrong, K. C. B., F. R. S.; H. 
Dobree, Esq. ; J. H. Cheever, Esq. ; J. L. in, .; H. Durant 
Cheever, Esq. ;F. Cazenove Jones, Esq., and W. L. dee, "d 

The price to be paid by the company for the businesses to be 
acquired as going concerns (all debts being paid and received by 
the Okonite Company and Messrs. Shaw and Connolly up to ist 
January, 1890), including the leases of the buildings, the plant 
and machinery, stock in trade, patents, licenses, trade marks, 
processes, contracts, and good-wills, has been fixed by the 
vendors, Woodhouse and Rawson United, Limited, who are the 
promoters, at the sum of $1,576,201, of which $549,650 is payable 
in Preference and Ordinary Shares and $101,505 in Debentures, 
and the balance in cash ; the vendors pay all preliminary expenses 
up to the first allotment of shares. The present issue of capital 

ter payment of the purchase money will leave over 8533, 500 for 

working capital. 

Winslow, Lanier & Co. are the bankers to receive applications 
for shares and debentures in this country. 


DIVIDENDS. 
THE INTERNATIONAL BELL TELEPHONE Co. has declared a semi- 
annual dividend of 8 per cent., payable July 1. 


THE CONSOLIDATED ELECTRIC LIGHT Co., of New York, has 
declared a quarterly dividend of 114 per cent., payable July 1. 


STOCKS AND BONDS. 


THE EDISON ELECTRIC ILLUMINATING CO, of this city, has 
made application for the listing of $2,000,000 first mortgage 5 per 
cent. convertible gold bonds. 

THE CENTRAL AND SOUTH AMERICAN TELEGRAPH COMPANY 
has filed notice of an increase of capital stock from $5,000,000 to 


- $6,000,000. The stock is to be given to the holders of the $1,000,- 


000 construction certificates, issued in the early part of the year 
for the extension of its cable to Valparaiso, Chili. The cable will 
be finished Jan. 1, 1891. 


REJECTING THE NEW YORK LIGHTING BIDS. 


All the bids made by the electric light companies for street 
lighting were a hear ast week by the Gas Commission. The 
5 put in last April showed that the companies, as though 

y arrangement, had united in asking about 25 per cent. more 
than last year’s prices. The companies allege that the increase 
was necessary because of the rents of the subways and the removal 
of the overhead wires. The Gas Commission, however, decided 
that the bids were altogether too high, and if the contracts were 
granted the appropriation which was made on the basis of the old 
rates would be exceeded. 

The commission ordered advertisements for new pro and 
decided to go back to gas for street-lighting purposes if the bids 
are not low enough to bring the charges for electric lighting 
within the appropriation. 


THE PLANT OF THE HALIFAX, N. S. ILLUMINATING AND 
MOTOR CO. 


A very fine station has just been started at Halifax, N. S., by 
the Halifax Illuminating and Motor Co. The electric station is 
erected on Moren's Wharf, which is situate very centrally at the 
south-eastern portion of the city. This property was purchased 
by the company some time in the month of November, and con- 
sists of a lot with a frontage on Water street of about fifty feet 
and runs eastwardly to the harbor about 230 feet, where the width 
for about one hundred feet is over eighty-five feet. The waterlot 
is 80 by 300 feet, and has upon it & new and capacious wharf, 
while the depth of water is ample for all kinds of shipping. The 
station is a subetantial two-story brick buildi The boiler room 
is about forty feet square and the engine and dynamo room is 40x 
50 feet. The boiler room is furnished with four tubular boilers six 
feet in diameter and 16 feet in length, made of half inch steel and 
so constructed as to stand a pressure of at least 120 pounds to the 
square inch. Each boiler connects from the top by an eight inch 
steam pipe with a twelve inch pipe running the whole length of 
the engine room, about three feet from the second floor. In the 
engine room nearly beneath this pipe are set four compound en- 
gines, one of the Armington & gims pe and three of the McIn- 
tosh & i ipd engines, for which John A. Grant & Co., of Bos- 
ton, are the agents. These engines were all made to order and 
specially designed in all their running гае for the special work 
of this company. The dynamos belt direct from the fly wheels 
of the engine. The engines are all high 98545 and are run at the 
rate of about 260 revolutions to the minute. Their united capa- 
city aggregated about 600 h. p. 

The electrical pant consists of seven new arc dynamos, each of 
a capacity of fifty lights, of 2,000 of candle power, two incandescent 
alternating dynamos, of a united capacity of 8650 sixteen candle 
power lights. The switch board covers an area of about 80x12 

eet, is made of black walnut and cherry and in its arrangement and 
construction was designed by the superintendent, R. A. Cogswell. 

J. W. DeBlois is XE T of the company; R. A. Cogswell, 
superintendent ; and W. Wisdom, chief engineer. pun 
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LEGAL NOTES. 


SWAYING WIRE—W. B. SHELDON vs. W. U. TELEGRAPH co. 


Judgment for $3,810.68 is affirmed in favor of Wilson B. 
Sheldon, ‘who ‘sued йе Western, UnictwaTelezra 
racover for personal injuries received by running against а sway- 
ing wire extending from one of the company’s poles in a highway 
in the town of Beekman, Dutche:s County. The question involved 
was: Was it a careles3 and uowarranted use of the highway by 
the company, and this the Court of Appeals answers affirmatively. 


TELEGRAPH PATENTS.—J. E. BLOOM vs. J. M. SEYMOUR AND 
F. J. PATTEN. 


Col. John E. Bloom claims that James M. Seymour and Fran- 
cis J. Patten are end-avoring to deprive him of his interest in cer- 
tain patent - rights in connection with valuable multiplex tele- 
graph inventions, and he has obtained from Judge O'Gorman of 
the Superior Court an order, with a temporary injunction, requir- 

them to show cause why they should not be restrainei from 

ing with the patente pending his suit to establish his iaterest 
in the property: Patten was the inventor of the instruments, 
and, as claimed, he contracted with Bloom for the sale of them, 
and the contracts were duly recorded. Patten afterwards made a 
similar contract with Seymour. Col. Bloom in his suit demands 
` $200,000 damages, but he alleges that both Patten and Seymour 
are unable to pay any judgment which may be obtained against 
them. The defendants, through Semple & Cahill, have demurred 
to the complaint. This demurrer has not yet. been passed upon by 
the court. The system in апо: was fully illustrated and de- 
scribed in THE ELECTRICAL ENGINEER, of June 18. 


TRARING AWAY RIVER CABLE—WESTERN UNION CO., vs. 
INMAN STEAMSHIP CO. 


Judge Brown of the United States District Court in this city 
handed down on June 24 a decision in counter suits for libel 
brouzht by the Western Unioa Telegraph Company and the 
Inman Line Steamship Company, respectively, findiog in favor of 
the steamship company and dismissing th» libel brought by the 
Western Union. The litigation arose over the tearing away of 
twelve cables of the Western Union Company by the propeller 
blades of a steamer becoming entangled in them while attempting 
to swing out from a North River pier. The cables got so com- 
pletely entanglei in the blides that the vessel had to be placed 
on a dry dock for repairs. The steamship company’s claim was 
for $2,00) damages, which is allowei. e amount claimed by 
the Western Union Company was $10,789, which was spent in 
repairing the broken cables, and $50,000 addition for damages 
sustained by the company's being deprived of the use of the injured 
cables during a period of sixteen days that it took to restore them to 

r working order. The accident occurred on August 19, 1887. 

In the suit brought by the Western Union Company, the claim 
was set up that it had the exclusive right to the use of the mud or silt 
for its cables, and that the propeller of the City of Richmond struck 
the cable while it lay embedded below the surface. Judge Brown, 
in his decision, says that such a right is not upheld under the 
lan of the act of Congress relating to submerged telegraph 
cables. He points out that the act permits cable; to go under 
water, but not so as to obstruct navigation." Nothing in the act, 
he declares, gives any absolute right to lay cables in all cases on 
the very top even of solid bottom. Vessels docking near the point 
where the accident occurred have frequently to plough their way 
through navigable mud. 

There can be," he adds, no practical difficulty in sinking 
cables so deeply as not to possibly interfere with the movements 
of vessels in any and all emergencies of navigation. The useby 
steamers in this harbor of the undefined margin оѓ si't or mud 
between the solid bo‘tom and clear water is necessary. Every 
inch that can be utilized is needed and should be scrupulously pre- 
served for the uses of navigation against all unnecessary inter- 
ference." 


ELECTRICAL EXECUTION—KEMMLER vs. DURSTON. 


The case of the ple ex rel. Kemmler vs. Durston, warden of 
the Auburn State Prison, came up before the New York State 
Court of Appeals on June 23. W. Bourke Cockran argued for 
Kemmler on the sole question whether the Legislature had the 
power to legislate so as to take away auy of the duties or powers 
of any sheriff of any county as it did in the present case and 
invest another officer, as in this case with that power. He claimed 
that the law was unconstitutional and void because it assumes to 
deprive the sheriff of Erie County of powers conferred on him by 
the Constitution. He submitted that the provision of the Consti- 
tution which guarantees to the electors of the various counties 
in the State the right to select sheriffs by popular suffrage, con- 
fers upon them the right to select an officer who shall forever exe- 
cute the powers which were vested in the sheriff when the Con- 


ph Company to. 
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stitution took effect, and that when such officer is shorn of any of 
his powers that provision is violated. Counsel argued that the 
act, во far as it attempts to give the custody of the relator to the 
warden being void, and the relator being detained by a person not 
having a shadow of authority, and being confined out of the 


‘county of his conviction and іп an unauthorized building, it fol- 


lows that he. is fllegaUy restrained and deprived of his liberty. 
Counsel asked that the Court should reverse Шо order of the Gen- 
eral and Special Terms and make an order directing the warden 
to discharge the relator from сш: 

Attorney-General Tabor began his argument by reviewing the 
course of the counsel for Kemmler in going poe d all the courts 
in the country in behalf of his clients when Chief-Justice Ruger 
cut him short by remarking that further argument was unneces- 
sary, as the Court was ready to render a decision at once. The 
decision was in effect, that the Court believes that the Legislature 
had the power to make the law in question ; and the decision of 
the lower court was affirmed. | 


INVENTORS' RECORD. 


Patents igsued June 24, 1890. 


Alarms and Sígoals:—Burglar-Alarm, J. Winegarden, 430,979. District 
Police and Fire Telegraph, C. C. Drake, 480,992. 


Conductors, Conduits and Insulators :—Insulator, W. Н. Seamon, 430,696. 
Composition of Matter, F. N. Boxer, 430,766. Insulating-Joint, Е. P. 
Gennert, 480,846. 


Galvanic Batteries :—3alvanic Battery, J. H. Davis, 480,990. 

Distribution :—Regulation System for Electric Circuits, C. O. Mailloux, 
430,968. 

Dynamos and Motors: — Regulator for Dynamos, W. Н. Elkins, 490,634. 
Dynamo or Magneto-Electric Machine, T. A. Edison, 431,018. 


Lamps aud Appurtenances :—Electric-Lamp Support, James Chase, 480,- 
622. Incandescent-Lamp Hood, J. Heath, 480,645. Arc-Lamp, J. J. Wood, 
430,722. Manufacture of Incandescent Lamps, T. A. Edison, 480,982. Fila- 
ment for Incandescent Lamps, T. A. Edison, 430,988. Electric Lighting 
System, T. A. Edison, 430,931. 


Metaliurgical: —Mugnetic Ore-Separator, H. B. Smith, 430,758. 


Metal-Working :—Method of Electric Welding or Metal-Working, M. W. 
Dewey, 480,833. Apparatus for Working Metals by Electricity, M. W. 
Dewey, 430,839. 


Miscellaneous : - Mugnetic-Power Equalizer, W. W. Alexander, 490,606. Flec- 
tro- Magnetic Combination Lock, W. W. Alexander, 406,607. Electro-Me- 
chanical Combination Lock, 406,003. Electric Temperature Regulator, L. 
F. Easton, 480,083. Electric-Circuit Controlling Apparatus, E. R. Gill, Jr., 
430,096. Electric Lock, C. B. Beers and W. B. Tuttle, 480,764. Electrical 
Calculating System, H. Hollerith, 430,804. Fusible Cut-Out, J. N. Miller, 
430,967. E ectric Connection, Н. Sauche, 480,974. Carbon for Electrical 
Purposes and the Process of Making It, J. H. Davis, 490.991. Dental-Engine 
Motive Gear, P. Brown, 481,050. 


Railways and Appliances :—.4utomatíc Signal and Switch Controlling Ap- 
paratus and Verifying Mechanism, E. R. Gill, Jr., 430,687. Trolley-Carrier, 
D. C. Nelson, 490,675. Switch for Electric Locomotives, F. B. Rae, 480,686. 
Electric Rutlway, W. Robinson, 430,600. Suspending Device for Electric 
Conducting Wires, W. M. Davis, 490,926. Electric Railway Signal, W. J. 
Smith, 431,011. Block Signaling System for Railroads, M. 8. Conly, 431,017. 


Telegraphs :—Commutator for Induction-Generatore for Telegraph Lines, 
W. S. Richards, 490,688. 


Telephones and Apparatus :—Telephone- Exchange Apparatus, J. J. O'Con- 
nell, 430,747. Telephone-Exchange Key-Board Apparatus, J. J. O'Connell, 
430,748. Graphophone, R. H. St. John, 490,759. Telephone Mouth-Piece and 
Holder, E. B. Bell, 430,918. Telephone System, I. Kitsée, 430,900. 


EXPIRING PATENTS. 
Patents relating to Electricity which become Public Property in July, 1890. 


Reported for Tue ELECTRICAL ExGINEER, by F. B. Brock, Patent Attorney, 
639 F street, Washington, D. C. 


Recorder, F. S. Baldwin, 140,310, July 1, 1873. Printing Telegraph, T. A. 
Edison, 140,487, 140,489, 140,489, July 1, 1873. Railway Signal, F. L. Pope, 140,- 
536. Gas Lighting, A. Potter, 140,591, July 8, 1878. Connector, 8. D. Field, 140,- 
618, July, 8, 1878. Railway Signal, H. W. Spanz, 140,787, July 8 1873; F. L. 
Pope, 140,790, July 15, 1873; D. Rousseau, 140,963, July 15, 1873. Printing Tele- 
graph, G. M. Phelps, 141,076, July 22, 1878. Recorder, J. C. Hinchman, 141,352, 
July 29, 1873. Railway Signal, D. Rousseau, 141,337, July 29, 1873; H. W. 
Spang, 141,395, July 29, 1873. 
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TRADE NOTES AND NOVELTIES 
E AND MECHANICAL DEPARTMENT. 


NEW FORT WAYNE PLANTS. 


Mr. H. C. Adams, the agent of the Fort Wayne Electric Co., 
116 Broadway, advises us that tbeir Mr. C. S. Knight has just 
closed a contract with the United Gas Improvement Co., of Phila- 
delphia, for 600 new Wood arc lights to be run in connection with 
their gas works at Kansas City, Mo. 

The New York offic» has also closed a contract with the Raritan 
Electric Light and Power Co., Perth Amboy, N. J., for a 600 light 
Slattery alternating incandescent plant. 


NEW WORK OF THE INTERIOR CONDUIT AND INSULATION CO. 


The Interior Conduit and Insulation Co. are now making car- 
load shipments daily, of tube, throughout the country. The new 
underground tube seems to have met with a great deal of satisfac- 
tion. The company havea contract for furnishing the under- 
ground conduits for 8t. Paul and Minneapolis, and they have also 
sold several thousand feet to the Pennsylvania Railroad Company 
for their underground work. 

They have made quite a shipment to Japan, on orders received 
from there, and will probably make a shipment to Germany dur- 
ing the coming week. The company's new and commodious 
quarters now enable them to turn out tubes in large quantities, 
although they have not as yet succeeded in catching up with the 
orders, but it is probable that this will be done before the middle 
of the coming month, as their output has been increased tenfold. 

The initial job of this company, the Shoreham Apartment 
House, Washington, D. C., owned by the Hon. L. P. Morton, has 
now been in operation about eight months and never has given 
any trouble since the plant was turned over to the purchaser. 
That it is an unqualifled success is evidenced by the fact that Mr. 
Morton is now preparing to build an extension of the Shoreham 
House, aud it is specifled by the architects throughout the entire 
new building. As this company is not doing any construction 
work, the architects desire, as a special favor, that it shall be put 
in undertheir supervision. 


THREE MORE WESTINGHOUSE PLANTS. 


The Merchants Electric Light and Power Company, of Frank- 
fort avenue, Philadelphia, Pa., is an organization which has 
recently been established there by prominent citizens of the City 
of Brotherly Love." The company has given a contract to the 
Westinghouse Electric Company for one of its 750-light alternate 
current apparatus. 

Not long ago the Westinghouse Electric Company installed its 
alternate current apparatus in Salt Lake City, Utah, and now the 
report has been made that another town in the Mormon State is 
about to establish an electric light plant within its precincts. A 
company has lately been organized in Ogden, Utah, and the 
Westinghouse Electric Company is going to install alternate cur- 
rent apparatus for a central station plant of 1500 incandescent and 
80 arc lights. 

The streets of Rockville, Ind., are shortly to be lighted by the 
Westinghouse alternate current arc light system. A plant of 50 
lights has already been contracted for and the installation of the 
machinery is to be immediately begun. 


AYRTON & PERRY INSTRUMENTS. 


We learn from Queen & Co., of Philadelphia, that, in conse- 
quence of the great demand for Ayrton & Perry's magnifying 
spine ammeters and voltmeters, they have much increased their 
already large stock of these instruments and can fill orders for all 
the regular ranges without delay. The cardinal points in these 
instruments, are portability, freedom from magnets, (hence they 
are not affected by dynamos), and direct reading scales which are 
at the same time proportional throughout. That the Ayrton & 
Perry metersare appreciated is shown from the great demand for 
them during the last few years. They have been and are now 
used very extensively on electric railroads. 


TROPICAL AMERICAN TELEPHONE COMPANY. 


The Tropical American Telephone Company will close its books 
July 1 for the annual meeting July 8. 
business increasing and its field broadening every month, and the 
management hopes to earn 10 per cent. on its business for the 
past year. It starts out with an order for 500 complete sets of in- 
struments for one sub- company, an order of 100 sets for a second, 


and 300 sets for a third, beside a large order for Brazil. There has 
b2en acquired, to be turned over to the Tropical com y July 1, 
control of the Williams annunciator drop, patented April 8, 1890, 


used in smal] exchange switchboards. This wil] enable the com- 
pany to manufacture its own switchboards and levy a royalty on 
all drops of the above pattern used in the United States. 


The company reports its 


[ July 2, 1890. 


SUCCESSFUL TRIAL OF A STORAGE BATTERY CAR IN 
PROVIDENCE. 


The United Electric Traction Cumpany, of New York, have 
made a successful trial trip of their new car on the lines of the 
Providence street railway. The caris of the same pattern as those 
run for a while on Fourth avenue, New York, and is very com- 
fortable. Power is applied by two Thomson-Houston motors, and 
the car floor is one step above the platform. There are two iron 
folding gates at each end of the car. The car is lighted by six 16: 
candle power incandescent lamps, and weighs seven tons with all 
its appurtenances. The motors are 10-horse power each, and are 
wound for 250 volts. Underneath theseats on each side of the car 
there are six trays of cells and nine cells in each tray, making 54 
cells on each side and 108 in the car. By what is ca'led the ele- 
vator system, the cells may all be removed from the car on the 
outside and another set be substituted in the space of one minute. 


Ld 


THE WIGHTMAN ELECTRIC MANUFACTURING CO. 


This company, which has just been orgauized with headquar- 
ters at Scranton, Pa., pro to manufacture specialties and to 
give special attention to all kinds of electric railway repair work, 
as well as electrical repairs in general. They have recently 
brought out an improvement in the method of winding motor 
armatures, particularly in the connections of the winding with 
the commutator, by which these are preserved intact, and the 
troubles heretofore encountered are entirely overcome. Mr. - 
Merle J. Wightman, the well-known electrician, lately associated 
with Prof. Elihu Thomson, will be the electrician of the company, 
which is already busy on numerous orders. The officers of the 
company are: President, Lathrop R. Bacon ; vice-president, Merle 
J. Wightman; secretary and treasurer, Horace E. Hand; and 
general manager, Herman Bergholtz. 


THE RAE-PUMPELLY STORAGE CAR. 


The new storage battery car built by the Detroit Electrical 
Works, Detroit, Mich., made a trial trip last week from the foot 
of Woodward avenue to the Mack road and Gratiot avenue and 
return for the benefit of the city railroad officials. The car 
climbed the steep grade from the river to Jefferson avenue with- 
out any trouble and made the entire distance at a much higher 
rate of speed while running than an ordinary horse car. This 
was accomplished by running until the car in front was reached, 
and then stopping until the car behind caught up. The car started 
on a grade of 756 per cent., and ran around a switch and short 
curve. Notwithstanding these were severe tests, they were ac- 
complished with ease, much to the surprise of the railroad men, 
some 80 in number on board. Amongst the street car men pre3- 
ent were President George Hendrie, Treasurer Strathearn Hen- 
drie, Secretary Cameron Currie and Superintendent Hugh 
O’Brien. Othera on the car were Hugh McMillan, Frank E. Snow, 
Frank B. Rae, the inventor of the motor, and Mrs. Rae, Eugene 
T. Hill, General Manager of the Pumpelly Storage Battery Com- 
pany, of Chicago, and S. M. Heavenworth, all of whom expressed 
themselves as greatly pleased with the trip. Тһе storage batteries 
employed are those manufactured by the Pumpelley Storage Battery 
Company, of Chicago, and invented by Mr. J. K. Pumpelly, who 
has proved in this experiment the success which he has already 
looked for in this line, that is, a storage cell that will stand an 
rate of discharge without the plates ек or being inj ; 
and one that will stand the rough usage entailed by car service 
while capable of being charged rapidly with a very large current, 
a very important point in railroad traction work. 

Perhaps the most practical trip made with the car was on Sun- 
day, June 15th, when one of the motor cars of the overhead sys- 
tem was put aside and the storage car was placed on the track to 
do its work on the regular trips, The German picnic of that day 
crowded all the cars, and for all this the storage car made a trip 
of 52 miles with one charge of battery, carrying very heavy loads. 
There was no trouble in handling the car, and as far as the public 
were concerned it {же no different from the regular overhead 
cars. In several of the experiments a speed of 16 miles per hour was 
reached, and 12 miles was a fair average, although, of course, 
such high speed was not permitted in regular traffic. Mr. Rae has 
certainly succeeded in making the single motor, adapted accord- 
ing to his own plans for traction work with storage batteries, a 
great success. In fact, it is stated, the car shows a better average 
of work for the weight carried in batteries than shown in any of 
the recent data given by Mr. Anthony Reckenzaun of European 
storage car fame. The car has been shipped to Middlesborough, 
Ky., where it will go into regular daily operation, having been 
ordered by the street railway company there. 


Mr. J. H. Mason, of Mason battery fame, has been doing a rush- 
ing business for some time past, and during the last month or two 
there has been an enormous demand for the battery for light mo- 
tor work. Several hundred fan motors, mostly of the Perret type 
have been put in all over the country to run fans or sewing ma- 
chines. His employees, as a relief from their heavy work, have 
organized a Fourth of July excursion to West Point. 
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THOMSON-HOUSTON STATIONARY MOTORS. 


The Thomson-Houston Electric Company have just issued a 
very neat and handy little pamphlet on electric power. It gives 
& variety of details as to the work done by their motors, and con- 
tains a number of interesting illustrations. The motors built are 
all of the upright, single magnet type. They are ordinarily shunt 
wound, and are built for constant potential circuits of 110, 220 
and 500 volts. 

In the tables below are given some figures on the weight, space 
occupied, etc., of the motors from one to seventy-five horse- 
power. 


. TABLE I. 
| 
Pulley. AN 
— — Width of Belt speed in; й 
Clans. | "E " i реп їп е рег imate speed 
m. in ace 1D псрев. minute. 
| | inches. | Inches. | Armature. 
2 1 4 17 1 2410 2300 
3 17 4 2 1 2900 
6 | 8 5 8 2) 2620 2000 
10 5 6 4 3 2830 | 1800 
15 51 8 5 4 8350 1600 
20 10 8 6 5 8350 1600 
90 15 10 7 6 3670 1400 
20 50 183 9 8 4600 1300 
50 25 14 9 8 4400 1200 
0.3 14} 10 9 4410 1170 
90 45 15} 11 10 457 | 1125 
190 00 1? 12 111 1020 
150 Yi 19 | 13 | 12 4180 | 900 
TABLE II. 
Eo | Floor e n 
Weight in Flor (locludiogg | ins sliding base) in Inches. 
Class. pounds Br aches aay ne! per) —————— 
| Length.| Width. Height. 
| | 
2 145 | 164х104 234 X(1 19 23} 1738 
3 300 | x1 281 x 21 24 28} 249 
6 480 95 x] 94125 991 24 25 
10 700 x18) 80 "i 312 80 385 
15 1080 318213 $3331 871 33+ | 31 
30 1364 311 87 85 40 87 82 
30 1950 3; xax 401x374 44 40} 
40 8160 7 504 x 491 58 493 41} 
RO — . 521 62 625 62 43 
70 #5100 551x361 574 X 001 SA 66} | 46 
150 ; | 8 jot 6518528 a 781 521 
4 4 4 
150 10000 331463 764 >< 88 eol 88 684 


Nork.— The motors of the higher classes, from Clas8740 inclusive, are fur- 


nished with castiron sliding bases. 
• Appro imate. 


ELECTRICIANS AT ASHEVILLE, N. C. 


Asheville, N. C., is rapidly becoming the centre of a number 
of electrical enterprises, and as the key to a fine mountain region 
is attracting a great many electrical men, who hunt and shoot and 
fish. A corporation called the Western North Carolina Mining 
Co. has just been formed by several well known electrical engi- 
neers and has acquired a magnificent hunting territory on the 
Hogback Mountain. It is rich not only in game but in minerals 
of all kinds. Club headquarters have already been built on the 
property, and a large party have just been enjoying themselves 
there, among the number bein essrs. W. D. McQuesten, W. 
J. Jenks, L. Stieringer, S. E. Barton, E. F. Davis. Тһе vice- 
president of the company is S. B. Eaton, and R. N. Dyer is one of 
the trustees. It is believed that the property will in time develop 
into one of great value ; and in the meantime it is an ideal pleasure 
ground for sportemen. 


EUREKA TEMPERED COPPER FOR COMMUTATOR SECTIONS, 


The Eureka Tempered Copper Co., of North East, Pa., have re- 
ceived the following excellent testimonial from the Card Electric 
Motor & Dynamo Co., H. H. Walter, general manager, of Cincin- 
nati :—'' In answer to your inquiry of the 21st, will say we are very 
much pleased with the tempered copper we have bought from you 
for our commutatorsections. The sections have all been true to size 
and as far as we can learn are out-wearing anything we have 
before been able to get. Though the cost is considerably higher 
than the ordinary copper, we have about decided to use the Eu- 
reka Tempered Copper on all the dynamos and motors of our 
manufacture." 


THE WALKER ELECTRIC CO. 


This company is now busy filling à number of orders for the 
Walker meter which was described in THE ELECTRICAL ENGINEER 
of April 9. The latest design embodies a number of improvements 
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which still further simplify the apparatus and make its readings 
accurate to the last degree. Thus a recent test made showed that 
the indications of the recording meter corresponded exactly to 
the records kept by an attendant who watched and recorded the 
indications of an ammeter in circuit. As the meter also indicates 
8 drop in the voltage of the circuit, it forms not only a valuable 
check to the consumer but a guide likewise to the lighting com- 
pany as to irregularity of theservice, which can then be remedied. 
Ав announced in our advertising columns the company is now 
fully equipped to take orders for this meter. 


THE STANDARD ELECTRIC SUPPLY CO. 


The Standard Electric Supply Company has been organized 
under the laws of the State of Musca usetts, with a capital of 
$10,000. The officers of the company will be Mr. Wm. P. Fair- 
banks, president; Mr. W. C. Woodward, treasurer; and Mr. G. 
D. Haynes, clerk. The company have taken handsome offices 
and salesrooms on the first floor of the New England building, 180 
Summer street, Boston, and have a floor space of over 5,000 
square feet. They will carry a full line of all electric light and 
railway supplies, and will have a number of specialties which will 
be published later. | | 


WATERPROOF AND INSULATING PAPERS. 


The Standard Paint Company. of 59 Maiden Lane, New York, 
announce two new grades of building paper. One whose trade 
mark is the ‘‘ Universal” is prepared with their P. & B. com- 
pound, is thoroughly water proof, acid, alkali and gas proof in all 
respects. The other new brand is called the ‘‘ Giant” buildin 
paper. This paper is completely saturated with water proof, aci 
and alkali proof and insulating material, and the work is so thor- 
oughly done that the paper can be cut in any way and torn into 
bits and no particle of it will absorb moisture. Every fibre is 
thoroughly impregnated. The paper is said to be more water 
proof than leather. 


AN ELECTRICAL BLOCK SIGNAL. 


An audible electric signal for railroads was tested last week 
at the One Hundred and 'l'hirty-third street station of the Subur- 
ban Railroad. The power of the apparatus is furnished by an elec- 
tric battery, which operates a relay in the railroad station. From 
this relay wires run to the railroad tracks, the joints of which are 
insulated with leatheroid. When one train is on a block of track 
protected by the contrivance and another enters, the engineer of 
the latter will be warned by the falling into sight of a flat iron 
disc painted a bright red and the simultaneous ringing of a 
gong. Both are partsof the signal box, which is arranged within 
the locomotive cab. They are operatei by an electric current 
which is formed at the track joint along a wire, one end of which 
is attached to the body of the locomotive and the other to the 
front truck of the first car. The circuit is madeas the locomotive 
wheels touch one rail at a magnetized point and the car wheels 
another. The invention is designed to be of special use in snow 
storms, fogs, and cases of color blindness. Twenty signals will be 
placed on the Suburban road. 


THE ''NICKEL-IN-THE-SLOT" PHONOGRAPH. 


A nickel-in-the-slot phonograph is the latest novelty in the line 
of machines that are calculated to give some return for the mod- 
erate sum invested. There is only one of these machines at pres- 
entin the city, says the New York Times, but a number of them 

ill be placed shortly in the popular hotel lobbies, bar-rooms, 
etc., as well as in the railway waiting-rooms. 

The working of this new machine is exceedingly simple, and 
the work done by the reproducing instrument is really wonder- 
ful, the sounds being so clear and distinct that it is only n 
to close the eyes to make one imagine himself in the actual pres- 
ence of the musician. When the nickel is dropped in it releases a 
catch that holds a rod, the end of which is in plain view at the 
right of the upper portion of the case which carries the machine. 
By pressing this handle in as far as it will go the phonograph cyl- 
inder is set in motion, and then if the ear-pieces are placed in the 
ears the music is plainly heard. 

The length of time the sounds are continued is regulated by 
an attachment that requires setting, and which is not automatic 
until set, when it is sure, however, to atop the music at the ex- 
act time required. When the nickel does its work it drops into a 
little receiver in plain view behind a glass, where it remains until 
the next nickel is dropped in, when it is pushed down to the safe, 
which stands in the middle compartment of the case. In this 
compartment will also be kept a number of spare cylinders, so 
that a constant change can be made in the tunes played whenever 
the proprietors of the instrument wish to doso. In the lower 
compartment is kept the battery which works the N h. 

e appearance of the case, which stands about four feet high, 
is very neat, and would attract but little attention were it not for 
the glass top, through which the little machine and the nickel- 
worked attachment are plainly visible. On top of the case the 
words ‘‘automatic phonograph” explain what it is. 
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PERRET ELECTRIC MOTORS AND DYNAMOS. 


The Elektron Manufacturing Co., 79-8! Washington street, 
Brooklyn, have just issued a very handy vest pocket brochure en- 
titled : ** Information about small electric motors and batteries.” 


The subject of small power is taken up and discussed for the bene- - 


fit of the uninitiated public, in a very clear, simple an4 forcible 
manner, and the various points about primary and storage bat- 
teries are all admirably explained. "Various illustrations are 
shown of the Perret small motor attached to sewing machines, 
fans, &c. With this goes & fly sheet price list for motors, bat- 
teries, fans, guard 4, &c. 

The company have also published a larg» sheet of testimonials 
not only as to their motors b'it as to their slow speed dynamos for 
lighting. Of one of the motors, a printiug hous3 ia Philadelphia 
say: ‘‘ We don't know how wecould get along without it. and it 
could not bə purchased from us for three times the amount we 
paid for it, provided we could not get another." 


A NEW THOMSON-HOUSTON FACTORY FOR MINING WORK. 


The Thomson-Houston Co. has sꝛcured the estate of John 
Welch, Berkeley street, Lynn, for which negotiations have been for 
a long time pending. By this purchase they will be able torun the 
spur track from the Saugus branch of the Boston & Maine R. R. 
as originally laid out to the shipping department in factory H, 
and thence to the new factory C extension, and the testing house 
now in process of erection on Federal street. A section some 20 
feet long only remains to be built to connect factory H with the 
railroad. 

The latest factory t? be built has been named Factory J.” 
It stands on Centre street, and will be used for the manufacture 
of electric coal cutting machinery. 


NEW ENGLAND TRADE NOTES. 


Mr. Epwin Б. WEEKS, and wife, of Kansas City, have been 
welcome visitors to the Hub, during the past week, and have been 
bed received by their numerous friends in this part of the 
country. 


Mr. S. S. Sras, treasurer of the Boston Electric Light Co., 
and wife, celebrated the 25th anniversary of their marriage Sat- 
urday evening, at their residence on Agassiz street, North Cam- 
bridze. The house was brilliantly decorated and illuminated, and 
a number of guests were present from Boston, Somerville, Brook- 
line and Cambridge. The couple were recipients of many elegant 
gifts, among them an elaborate cathedral chime clock from the 
directors of the Boston Electric Light Co. 


THE ELECTRIC Gas LIGHTING COMPANY are never behind hand, 
and their PUE general manager is constantly on the out- 
look for good things, and no one knows better than he how to 
push them. The latest circular, got up in Col. Burnham's usual 
tasteful style, is one calling attention to the Gethins improved 
gravity battery, specially adapted to closed-circuit work. This 
battery only requires to be brought prominently before consumers 
to be used exclusively, as its good qualities will recommend it 
wherever used. 


FRANK RIDLON & COMPANY, who seem to enjoy a monopoly 
in New England, of the se^ond-hand electrical business, have been 
quite busy this month in furnishing second-hand motors and 
dynamos to all parts of the country. Mr. Ridlon has the happy 
faculty of not only finding out where second-hand electrieal appa- 
ratus i» wanted but, what is just as important, where it can be 
had. He reports the following sales :—one 25 light Ball arc plant: 
one 200 light “* W. E. Weston incandescent plant; one 30 light 
Brush arc plant ; two Robinson Foster motors ; one 2 h. p. Cleve- 
land motor; віх 7% b. p. railway motors; three (6 Ь. р. Реггеё 
motors, and опе Crocker- Wheeler motor. Mr. Ridlon has pleasant 
office: in the Estes Press building. 


THE EASTERN ELECTRIC CABLE COMPANY, of Boston. are just 
completing additions to their factory which will give them facili- 
ties for 50 per cent. more machinery to turn out their famed Clark 
wire. Their sales this year have been enormous, and they are at 
present doing a business of over 70 per cent. more than for the 
corresponding period last year, having for the past few months 
kept two complete gangs of men at work, one in the night and one 
in the day time. Their ** Hub” line wire, recently introduced has 
met with much success, and they are recently in receipt of a most 
flattering testimonial from the Buffalo Association of Fire Under- 
writers. who tested the wire for 93 days most thoroughly. Tha 
wire was immersed in salt water for 75 days, then it was allowed 
to dry for 28 days, immersed in salt water again for 21 hours, and 
tested with 1,500 volts with a delicate galvanometer and no deflec- 
tion observed. No better guarantee of its thorough waterproof- 
ness could be given. 


Tue Evans FRICTION CoNE Company, of Boston, are rapidly 
b?coming recogniz2d as furnishing a reliable system of frictional 
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driving between engines and dynamos, and тоу have been 
qe busy with all glasses of work. Ву the use of their. system. 
ynamos can either b» driven direct from the engine or ‘from 
countershafting when a large engine is used. They have recently 
is 


be i attention to ipping ship plante, as their system 
сатпа ben only a limited space is, 


apted when only a limited space is available. On the 
S. S. Portland,” of the Portland Steam Packet Company, which 
is equipped with 400 lamps, they have installed their system on 
two “E. I." Thomson-Houston dynamos driven from the one fiy- 
wheel of an Armington & Sims engine. The plant is situated on 
the keelson of the boat and occupies a total space of 714 feet by 10 
feet. The H. M. Whitney,” of the Metropolitan Steamship 
Company, which is equipped with a 200 light Thomson-Houston 
plant, with Armington & Sims engine, is also fitted with their 
riction system of driving, and the plant occupies a space of 4% 
feet by 654 feet. Messrs. Charles L Seabury & Company, yacht 
builders, of New York, are installing a Loomis plant to furnish 
one s2arch light and 90 incandescent lights in one of their new 
yachts, to be driven by an upright engine, and the Evans system 
will be used. We have yet to learn of any failure in any of their 
installations, and the Evans system of dr.ving bids fair to become 
very popular as it becomes more widely known. 


WESTERN TRADE NOTES. 


MR. NED” Fox, the representative of the Phoenix Glass Com- 
pany, is in town at the Tremont House. He intends remaining in 
the city for a couple of weeks. The Phcenix Company have 
recently produced some very fine novelties in their line. 


THE PUMPELLY STORAGE BATTERY Co., 129 La Salle street, 
are showing some very handy surgical batteries, 2 cells in one 
case, for cautery purposes, weighing com plete about 12% lbs. and 
having a capacity of 25 ampere hours. These cells are readily 
and conveniently charged by & battery of 5 bluestone or other 
primary cells. 


SHAY, STEPHENS & CoMPANY will shortly remove from their 
present ju at 154 Vun Buren street, to new and larger prem- 
ises on the West Side. This will ena^le them to carry а full line 
of samples, insulators, battery jars, electric light globes and all 
the various other specialties relating to their business. The com- 
pany replete with orders and are doing a very largeand grow- 
ing trade. 


W. P. ADAMS & COMPANY have sold 8 compound non-condens- 
ing engines, aggregating 600 horse-power, for the new Edison 
South Side Central Station plant. This makes an aggregate of 
1000 horse-po wer in all sold to this om pans in three weeks. Dur- 
ing a month and a half's bisiness this firm has sold engines to the 
extent of 2600 horse-power, thereby beating previous records. Mr. 
J. E. Wilson, the junior member of the firm, is still on the jump 
and, not even altozether sitisfied with the present amount of 
business, is still Jooking and hustling for more. i 


Mr. С. H. Соме, 108 Adams street, the well-known agent of 
the Findlay Glass and Carbon Co., of Findlay, O., has taken hold 
along with his other specialties of the Bixter motor, and will be 
the general Western agentfor these machines, which are in opera- 
tion everywhere and spoken of very highly by those who have 
used them. Both from Mr. Cone's great ability in this line and 
the excellence of the machine, a large business will be done; and 
the Baxter Electric Motor Co. could not have placed the task of 
pushing their motors in this section in better hands. Amongst 
numerous recent sales of batteries Mr. Cone reports the following: 
1000 cells to the McIntosh Battery Co., Chicago, for medical work ; 
1200 cells to D. 5 Chicago; 500 cells to Miles & Hale, St. 
Paul; 500 cells to Novelty Electric Supply Co., Cincinnati, O. 


THE WESTERN POWER CoNSTRUCTION COMPANY have now got 
sottled in their magnificent new offices in the Rookery Building, 
144 Adams street The offices are furnished in a handsome and 
sumptuous manner, and. being loc ited on the ground-floor, are 
very handy and accessible. This large corporation is the out- 
come of the well-known firm of W. P. Adams & Cu.. who, find- 
ing that their business was to be so abnormally great in handling 
the McIntosh and Seymour engines, have succeeded in interestin 
some prominent Chicago canitalists in an enterprise that bids we 
for success. They have, therefore, formed the ab»ve-named or- 
ganiz stion with a capital stock of half a million dollars. all of 
which has been already subscrib»d for. They have веспге1 the 
agency for the famous McIntosh and Seymour engines from the 
Allegheny Mount tins to the Pacific Coast, and as outlined in their 
prospectus, they are now prepared to make propositions for the 
complete erection of steam ро wer p'ants in this territory, and 
where necessary, will also er:ct the building. Mr. Wald» P. 
Adams is the genial and experienced general manager of the new 
company and Mr. Jam^s E. Wilson, formerly representing the 
interests of J. A. Grant & Co. in the west will take a prominent 

osition. They have also s:cured the services of Mr. Charles S. 

Is on, who has had an extended experience in steam engineering. 

They will be pleased to receive a call from their numerous friends. 
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What is there so real, what is there so enduring, what is there 
го useful, as а new idea so stated that it can be employed and lead 
to a useful practical result ?—J. J. Storrow. 


— — — — — 


DEPTFORD. 


OR nearly two years the electrical profession has been 
kept in great uncertainty by conflicting rumors re- 
garding the state of affairs connected with the big Fer- 
ranti station at Deptford near London. At one time the 
public was informed that the great 10,000 volt alternating 
machines had proved defective, and again, that the con- 
ductors laid had succumbed to the strain, so that, in con- 
sequence, current had to be transmitted at a reduced poten- 
tial. These statements, going out unqualified, naturally 
had a tendency to cause the Deptford enterprise to be 
looked upon in the nature of a failure so far as the original 
plans of the designer were concerned. But when Mr. Fer- 
ranti announced his intention of building and operating 
machines and circuits at 10,000 volta, itis safe to say that he 
had maturely considered tbe undertaking ; and the courage 
and enthusiasm which have thus far accompanied his work 
may possibly be traced to the touch of Yankee blood in 
his veins. Whatever may be the opinion as to the advisa- 
bility of operating machines of the capacity employed by 
Mr. Ferranti, we think it is now conceded that there is no ob- 
stacle to their successful operation, the earlier defects being 
mostly due to imperfect construction which has since been 
remedied. But the nature of the circuit to carry 10,000 
volts pressure involves considerations of perhaps a higher 
order even than those involved in the construction of the 
dynamo. Inthe latter we may reduce the potential at 
two contiguous points as much as we desire by increasing 
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the number of coils and hence decreasing the difference of 
potential between them. Not so, however, with the con- 
ductors of the exterior circuit, which are subjected to the 
maximum strain at every point in their course. Those who 
are familiar with the difficulties of confining currents of 
but a few thousand volts to their proper channel will 
realize that the work undertaken by Mr. Ferranti was none 
of the easiest and that he deserves all the encouragement 
which can be accorded to a pioneer, for such he certainly 
is. The exact condition of affairs existing to-day at Dept- 
ford is well set forth on another page and is, we think, 
sufficient evidence that complete success will ultimately be 
attained. It will be observed that even now current is 
being transmitted at a pressure of between 5,000 and 6,000 
volts over a temporary cable, and the results already 
obtained with the new type of Ferranti cable are of the 
most encouraging character. Our readers will no doubt be 
interested in the construotive details of the new leads, 
which exhibit, to the full, Mr. Ferranti's ingenuity. Every 
electrical engineer who has had the good fortune to inspect 
the works at Deptford, will admit that Mr. Ferranti has 
struck out on a new path with a confidence and ability 
that should carry him on to success. 


AFTER OPERATING, WHAT? 


Tur New York Sun published recently an interesting 
article with the above caption, in which the assertion was 
made that one-third of the operators in the country are 
continually preparing themselves for other professions, 
while the other two-thirds are continually thinking about 
it. Coming to particulars, it says that of the 100 men 
working on the regular night force in the Western Union 
main office at 195 Broadway, 36 of them are either studying 
or working at something else in the day time, as follows :— 
Doctors, 8 ; lawyers, 6 ; ministers, 3 ; brokers, 3 ; actors, 
2; theatrical managers, 2; real estate dealers, 2; in- 
ventors, 2; book agents, I; manufacturers, 1; civil en- 
gineers, 1 ; authors, 1 ; commercial business, 1 ; electrical 
supply agents, 1; composer of music, 1. It is probably 
the fact that the telegraphic business soon loses its glamor 
for ambitious young men, and that thereafter they turn 
their thoughts to other fields, where promotion and. riches 
are likely to be enjoyed sooner. But it i» з little bit 
striking that the above classification of emigrants from 
telegraphy does not include a single student, of electrical 
engineering. In the old days, it was from the telegraphic 
ranks that the best recruits for telephony and electric 
lighting were drawn ; and it would seem only natural that 
more of the men seeking to cut loose and better their for- 
tunes should perfect the electrical training they have al- 
ready received. But it is not so. On the contrary, a 
large number of the new men coming into the profession 
either hail from the technical schools and universities, or 
are attracted from non-electrical fields, in which, *as the 
result of special bent or taste, they have secured some 
kind of expert practical knowledge for themselves. A 
great many telegraphers become connected with electrical 
enterprises, but that is not exactly the same thing as be- 
coming skilled electrical engineers, able to handle not only 
circuits, but knotty formule and modern steam plants, and 
all with equal ease. 
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THE GROWTH OF THE ALTERNATING SYSTEM. 


Ir was practically not until the spring of 1887 that the 
alternating current incandescent lighting system came into 
commercial operation in this country. At the February 
meeting of the National Electric Light Association in 
Philadelphia it was described and discussed as a thing 
quite rare and novel and of dubious value. Looking over the 
list of central stations on their alternating system just issued 
by the Westinghouse Electric Company, we find a detail 
of no fewer than 301 central stations, of a total generating 
capacity of 554,350 lamps of 16 c. p. or 886, 960 lamps of 
10 c. p. This is an enormous growth, and, of course, does 
not by any means represent all the alternating plants in 
the country. But even if it stood by itself, this list. would 
be evidence of amazing development and would show be- 
yond cavil that the alternating system had found a vast 
territory awaiting occupancy by it, and had already made 
a respectable start in filling that territory up. On a basis 
of about $30 per 16 c. p. light, this growth represents the 
handsome investment of not far short of $17,000,000 in 
these 301 centra] stations, for lamps, wiring, dynamos and 
Steam or water plant. 


Electrio Lighting in the South. 

In a comment last week upon Brown’s Gas Directory, 
we noted that the electric lighting companies were in the 
proportion of nearly two to one, to the gas companies. It 
would appear that in the New South the ratio in favor of 
electricity is much greater. For example, during the first 
six months of 1886, 1857, 1288, 1889, and 1890, the 
number of new electric light companies in that section was 
17, 33, 80, 134, and 127; as compared with new gas com- 
panies, 15, 24, 18, 12, 16. In other words, the figures are 
391 to 85, or a proportion of over 4 to 1 in favor of electric- 
ity. The éxplanation of much of this is that there has 
been a considerable upbuilding of new cities and towns in 
the South, and that, naturally, the electric light has been 
preferred. The same explanation applies to electric rail- 
roads, the preference being given to electricity in the large 
majority of new roads. 


Ohm?s Law. 

Tux science of electricity, like most of the sciences, is 
based upon but few fundamental laws, and among these 
Ohm's is unquestionably the most important. Indeed it 
may be said that the majority of the others are more or 
less directly derived from it, forming corollaries applicable 
in many ways. A clear understanding of this law, there- 
fore, such as can best be obtained by actual demonstration, 
is highly desirable to implant in the minds of students ; and 
the simple method described by Prof. Mayer, on another 
page, will be appreciated by all lovers of experimental 
science. The account of the history of Ohm's law evinces 
the remarkable penetrative powers of Ohm and the clear- 
ness of his reasoning. 


The Edison Underground System. 

Tak solid“ underground systems that have been put 
in up to date have, so far as we are aware, been discarded 
and abandoned, with one exception, which stands in strik- 
ing contrast as a brilliant success. "That exception is Mr. 
Edison's tube system, of which we were enabled to give a 
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very complete and interesting description, with many illus- 


trations, in our last issue. No authoritative data has been 
available since the Franklin Institute reports of 1881—5, 
and while the system remains the same in essentials, it has 
naturally undergone various modifications and perfections 
of detail in the five years that have elapsed since then. 
Unless the behavior of the New York subways improves 
800n, there will be a choice only between some such system 
as this and the large open tunnel; although some of the 
leading subway experts say we would be in as much dan- 
ger from gas explosions even with the tunnels as we now 
are with the “ducts.” It may be noted, in passing, that 
the recent pamphlet issued by the United Edison Manufac- 
turing Company contains a number of interesting testimo- 
nials as to work done with the Edison system at the other 
extreme—using overhead bare copper conductors. 


Watering a Station Under Difficulties. 

Охе of the features of interest and importance in the 
newer stations is the provision for water supply. Of 
course where the station is planted on the river bank, the 
superintendent is exempt from any thrill attendant upon a 
little * tank drama” of his own ; but we have known of 
instances where the worry of maintaining water supply 
was enough to turn a man's hair gray in a night. One 
friend of ours had the blissful experience, when the city 
water works went wrong, of keeping up his water supply for 
several weeks by means of oil tanks which the railroad 
brought in daily from a distance. His fear lest those tanks 
should get side tracked, and his delight when the precious 
supply ran in safely on time can be readily imagined. By 
all means let stations provide against shortness of water. 


Mr. J. P. Barrett and The World's Fair. 


WE print elsewhere in this issue a copy of the petition 
asking for the appointment of Mr. J. P. Barrett, the elec- 
trician of the city of Chicago, as director of the electrical 
department of the World's Columbian Exposition. This 
petition is most influentially signed, and, as will be seen, 
carries with it the approval of all the leading men and 
houses in Chicago. While the matter is not one that con- 
cerns Chicago alone, it is evidently one in which that city 
has a deep interest, warranting a step of this kind ; and 
we believe that the nomination will meet with general ac- 
ceptance. Mr. Barrett is a public official, without commer- 
cial alliances, and should, from his long, practical experi- 
ence, prove himself to be just the man for the post. We 
hope the appointment will be made. 


English Teleg raphers. 

MANY of our American telegraphers are apt to imagine 
that a Government control of the telegraphs would bring 
them relief from all the unfavorable conditions under which 
they now labor. The state of affairs in England shows 
this idea to be unfounded. In fact, the telegraphers there 
are in a chronie condition of discontent, and just at the 
present time their feelings are so wrought up that they 
seem likely to go on strike again. It is even rumored that 
the authorities may send to America for men. Possibly 
there may be a few who would go, but if they did, it is 
hardly likely they would find America a pleasant country 
to live in on coming back, 
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THE DEPTFORD FERRANTI STATION. 


Tne Deptford station is, as is well known, anything but 
completed, as far as erection of the plant goes, but in one 
sense it may be said to have been complete before it was 
begun, because every detail was planned out with the 
greatest care and forethought before the actual work was 
commenced, and a description of this station now will prob- 
ably give a fairly exact idea of what the finished station 
will be like, and will be more interesting to our readers, as 
the Deptford scheme is exciting so much attention at 
present. 

The visitor on entering the building, which is illustrated 
in the accompanying engraving, is struck with its enormous 
size. At first one is lost in admiration of the pluck and 
enterprise shown in setting up business on such a scale, but 
the feeling is soon qualified by an uneasiness as to whether 
the pecuniary risk is not unnecessarily great in proportion. 
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for work. The cables now in use are Siemens’ concentric 
for distributing mains at 2,400 volts, and Fowler-Waring 
for temporary trunk mains. The Ferranti concentrio mains 
are being made, and about a mile has been put down, but 
they are not in general use yet. They have been officially 
and otherwise tested ; by cutting through the outer insula- 
tion with a pick-axe until the outer conducting tube is 
exposed, it may be safely grasped in the hand, as might be 
expected. The joints are long cones, so that any leakage 
would have to pass along a considerable distance to get to 
the otber conductor. No doubt the ozokerite will readily 
unite perfectly. In fact, ozokerite has, we believe, proper- 
ties analogous to pure rubber, in the facility with which it 
will unite under pressure. A little warmth would certainl 
unite it. In this point vulcanized rubber is inferior. It 
will never repair a leak in its substance, whereas pure 
rubber, and probably ozokerite, will. 

It has been said over and over again that the Deptford 
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INTERIOR OF THE DEPTFORD, ENGLAND, FERRANTI STATION. 


The present position of the corporation as regards mains 
is this :—They have made and put down a mile or so of 
their own mains, but they are not in use. They have, there- 
fore, to depend on the Fowler-Waring concentric mains, 
These mains are too small, and with the load now in use 
the Joss over them amounts to over 1,200 volts. The outer 
conductor is only lightly insulated, and would not stand 
this, and the leakage all along the line from it to earth has 

iven considerable trouble to the telephone companies. 
The corporation has therefore been obliged to use only the 
inner conductors of the cables, leaving the outer conduc- 
tors idle. The action on the telephones due to the use of 
separate cables is avoided by crossing the leads frequently. 

One engine and dynamo is now taking the Grosvenor 


Gallery work, and another engine and dynamo are ready 


1. Industries. 


scheme is a wild experiment, and is more or less certain to 
end in a dismal failure which will do incalculable harm to 
the industry generally. The first novelty is transmitting 
electrical energy at 10,000 volts. This is simply a question 
of insulation, but that is no small matter. The whole 
question of insulation for very high electromotive 
forces is very obscure. It would seem quite likely that it 
is not a question of the maximum difference of potential 
between the two leads—in this case two concentric tubes 
—but of the rate of fall of potential ; that is to say, the 
difference of potential between the faces of each little ele- 
ment of insulation. For instance, we can easily imagine 
that india-rubber will stand a stress of say 1,000 volts per 
millimetre, so that a large sheet one centimetre thick would 
stand 10,000 volts. In this case all the portions of the 
rubber have to stand equal stresses. But if the rubber is 
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wrapped round a cylindrical conductor, the inner layers 
will be subjected to a greater stress than the outer ; and if 
the stress is near the maximum, thickening the coat of 
insulation can do little good. "The rate of fall of potential 
depends on the diameter of the cylinder, so that the larger 
the conductor, the easier it is to insulate it so as not to 
break down. On the other hand, the larger the conductor 
the lower the insulation resistance measured in megohm 
miles, so that we have the paradox that a small conductor 
which showe a high insulation resistance may be more 
likely to break down than a large one with a comparatively 
low insulation resistance taken in megohm miles. 

Then, again, there is the question of insulation conduc- 
tivity ; it may, or may not, follow that a material which 
conducts slightly, is liable to break down. It is most prob- 
able that a dielectric breaks down suddenly, and that a 
microscopio conduction has nothing to do with this. If 
that is the case, insulation resistance measurements give no 
indication as to safety against breakdowns, except in so 
far as they localize an incipient fault. 

Returning to the Deptford trunk mains, there seems to 
be no reason why 10,000 volts is not practicable, especially 
with a conductor an inch in diameter ; but great difficulty 
may be expected in the joints, even when coned, and 
especially if expansion and contraction have any chance of 
working the joints. We would again suggest that the 
difficulty may, perhaps, not be in making the joint to give 
a high insulation resistance, but in arranging it so that the 
fall of potential over the insulation is always gradual. The 
problem is, in fact, analogous to designing a static electric 
machine во that it has no corners to form сое points. 
Ozokerite is tougher and more elastic than paraffine wax, 
and does not seem to develop minute cracks on solidifying. 


THE FERRANTI MAINS.! 


Amon electrical engineering enterprises at the period of 
early development of the industry in England, the large 
central high-tension system at Deptford will remain no- 
ticeable, not only on account of the largeness of its con- 
ception, but also on account of the remarkable difference 
of opinion and statements of fact which have arisen 
about it. 

We must first of all remind our readers that the scheme 
at Deptford comprises two engines of 1,500 h. p. and two 
engines of 10,000 h. p., driving Ferranti 10,000-volt alter- 
nate-current dynamos for transmission of current through 
mains to London, and transformation there to currents of 


2,400 vol rs fro EARTH 


CABLES TO LONDON 


2,400 VOLTS 


2,400 volts, as for some years distributed from the Grosve- 
nor Gallery. Of these engines, one of the 1,500 h. p. en- 
gines is erected and has been running since November, last 
year. This is the only engine running at Deptford at 
present. A second one is already erected, but is not yet 
used for supply, and two 10,000 h. p. dynamos are in 
course of construction, and parts of the immense 42ft. fly- 
wheels, the 27-ton shaft, and the huge cranks are being 
turned up in machine tools erected inside the station. 

It will be remembered that the Ferranti concentric mains 
not being ready, the company laid and ran from Deptford 
to Charing Cross temporary cables of special manufacture. 
These, however, were found to be unable to stand the high 
pressure of 10,000 volts, and a reduction to 2,500 was 
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mad: the inner conductors only of the two cables being 
used. ! 

At this pressure current was transmitted for some time 
from Deptford to the Grosvenor, where it was used to- 
оке with the current from the Grosvenor dynamos. 

he wil ar as under these conditions is shown in the 
diagram, Fig. 1. It is hardly necessary to remark that such 
an arrangement reduced by half the output that could be 
transmitted at even the half pressure before used of 5,000 
volts, and at this lower pressure the whole lighting of the 
present installation of 38,000 lamps could not be supplied 
from Deptford. | 

An ingenious arrangement was therefore adopted and 
has been running for some weeks, by which, though the 
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pressure to earth from the cables is only 2,400 volts, yet 
the total pressure of the current transmitted is 5,000 volts, 
under which conditions the whole lighting ean be, and has 
been, done from Deptford, the Grosvenor acting merely as 
reserve. This arrangement, which will doubtless greatly 
interest our readers, is shown in diagram in Fig. 2. The 
Deptford dynamo is run at 5,000 to 6,000 volts, and one 
pole of the dynamo is put to earth. But instead of trans- 
mitting direct to the Grosvenor, the current is put through 
transformers at Deptford, transformed and transmitted to 


Fig. 8. 


London still at 5,000 to 6,000 volts. Now, as will be seen 
by the diagram, though the total pressure between the 


‘mains is 5,000 volts or more, the difference of potential 


between each of the cables and earth (the insulation being 
kept the same in both) is exactly what it was before in the 
case of one only—viz., 2,400 or 2,500 volts. In this man- 
ner the danger of sparking to earth is overcome, and 
double the energy is transmitted. 

The exact arrangement of the transformers is indicated 
in diagram Fig. 8. Four transformers are arranged with 
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their low-tension coils in series in the dynamo circuit with 
a high-tension fuse on one pole, and the other dynamo 
pole being put to earth. On the other side of the four 
transformers their poles are connected in parallel, passing 
through two high-tension fuses, and so into the main cables 
to London. 
forms from 5,000 to 6,000 volts, with three fuses in circuit, 
and one pole on the dynamo side of the transformer being 
to earth. "Three sets as above are arranged at Deptford, 
each set with its own main switch and three fuses, so ar- 
ranged that one, two, or three circuits can be thrown in at 
will, according to requirements at London as intimated by 
telephone. | | 

These diagrams are reproduced from those kindly given 
to us by the company's engineers, 

Accurate records are kept from day to day and from 
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hour to hour of the current and pressure registered. The 
amounts now registered in daily running show currents 
of from 30 up to 120 amperes at pressures from 5,000 up to 
6,000 volts, This, it will be observed, is already nearly 
two-thirds the pressure of 10,000 volts ultimately intended 
to be run. The main laid was originally intended for this 
bigher pressure with a loss in transmission of 8 per cent. 
The current, as at present sent, is at half or two-thirds 
only of this, and, of course, the loss in transmission is 
naturally somewhat higher at the lower pressure. But it 
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is interesting to note that, notwithstanding this extra loss 
at present, the actual cost of manufacture per unit de- 
livered at London from Deptford is stated by the engineers 
to be considerably less than the cost of manufacture at the 
Grosvenor. 

For the manufacture of the Ferranti concentric mains 
special machinery has been erected at Deptford, and is now 
in full working order. Some two miles or so of main are 
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now being turned out every week, and on our visit we 

were shown the entire process from beginning to end. 
The main is of section shown in Fig. 4; first, a small 
thick hollow tube of copper; then the main insulation; 
over this the outer hollow conductor of thin copper tube; 
then another thin coating of insulation ; and, lastly, a steel 
outer casing for prevention of mechanical injury. 

The first process is that of insulating the inner conduc- 
tor. Copper tube of the required section (1 square inch 
area) and size is cut off by a circular saw to a length of 
20ft. This is taken to a long tressel and long strips of 
brown paper, 20ft. long and some 4ft. wide, are gummed 
at one edge to the copper tube. "This is now taken to the 
covering machine. This insulating or covering machine 


So that each set of four transformers trans- 
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has been specially designed and adopted for the manufac- 
ture of these mains, and works with great ease and sim- 
plicity. At one side another machine prepares specially 
coated paper. This machine is nothing more than a long 
hot-plate, coke-heated almost to the scorching point, over 
which long strips of brown paper, from huge rolls like that 
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used in printing newspapers, are drawn by rollers. On the 
hot-plate all moisture is driven out, and the strip of paper 
then ко down, into, and through a hot cauldron of 
special black oil or wax, coming out soaked in this wax, 
and is then dried and cut off into 90ft. lengths. These 
lengths are carried to the insulating machine first men- 
tioned, and laid in heaps underneath a long metal table in 
front of this machine. The copper tube is slowly rotated, 
and six or seven sheets are then wound on till the inner 
tube is covered as thickly and tightly as possible. 

The next process consists simply in slipping this 20ft. 
length of insulated tube into a second hollow tube of thin 
copper, which forms the outer conductor, and which is of 
corresponding total section to the smaller and thicker inner 
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one. Then the whole is passed through a large draw plate, 
and the outer tube is carefully drawn down tightly over 
the insulation. 

Next, the insulating process is repeated on the larger 
conductor—gummed brown paper, inserted sheets of pre- 
pared waxed paper, hot wax bath, rolling, and taping. 

Finally, the first stage of the manufacture is completed 
by slipping on the exterior protective casing of thin steel 
tube. In this steel tube a small hole is drilled in the center 
previously, and through this hole hot wax or bitumen is . 
forced in by a force pump, driving out all air at both enda, 
and forming a compact and solid mass. 

Next comes the most important and interesting part of 
the manufacture of the Ferranti mains, the construction of. 
the joints. Wen we remember that some six or seven 
miles of this cable are to be laid in each main ; that three 
mains will be laid from Deptford to London at once, and 


Fig. 11. 


that a joint comes every 20ft., it is evident that the joint is 
the point at which greatest care must be taken to have per- 
fect insulation and perfect protection against creeping or 
sparking of the 10,000-volt current. 

The joint is made in the following neat and simple way : 
First, the cable, as manufactured in lengths, is taken to 
specially Vp pen turning lathes. There one end of the 
main is turned carefully and smoothly down in a taper of 
6in. length, from the centre conducting tube backwards to 
the outer conducting tube, as shown in Fig. 5. "This turn- 
ing is carefully and accurately done to gauge, and by tools 
set at the required angle, and is polished off to a smooth 
surface. 

The interior of the inner copper conductor is accurately 
bored out and smoothed ; and then a length, some 18in. or 
so, of turned solid copper rod is forced into this, a tight 
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metallic fit, as in Fig. 6. Then a sleeve of thin copper 
tube, slightly larger than the outer conductor, is slipped 
over the end of this outer conductor, left bare for several 
inches for the purpose, and is there corrugated down upon 
it with three corrugations, as shown in Fig. 7. This cor- 
rugation is an essential part of the construction of the Fer- 
ranti main, and is a neat, simple, and effective method of 
securing both good metallic contact and strong mechanical 
juncture. The method of corrugating on is carried out 
with a smooth polished steel wheel and grip, and it is used, 
as will be seen, several times in the making of the joint. 
Tbis finishes one end of the length. The end is filled up 
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with a piece of greased waste, and capped with a tin cap 
ready for transport by railway. 

The other end is treated in a corresponding way to form 
an exactly opposite contour, into which the end of the 
next length can be pushed tightly. The insulation here is 
turned out in a hollow coned or taper form from the exte- 
rior inward for the length of 6in. as shown in Fig. 8. 
This turning is also carefully done with tools set at the re- 
quired angle and smoothed or polished, and the ends meant 
to join are tested together to see that they fit. 

The main is now ready for actual jointing. In making 
the joint the ends are pushed together, the solid inner rod, 
which projects from one end of each length, going into the 
interior of the inner conductor of the next length. Pre- 
viously to the jointing, a joint-cover, composed of two 
pieces, Figs. 9 and 10, is slipped some distance back over 
. the main. This joint-cover comprises a sleeve or tube of 

waxed paper insulating material, and a length of steel 
tubing formed like a reducing junction, as shown in the 
figure. To make the joint the ends are pushed together as 
mentioned, and then are forced together by hydraulic pres- 
sure till tight home. The joint is now heated, and the 
smooth taper surfaces of the joint stick together. After 
this the copper sleeve, which has now slipped forward over 
the joint, is corrugated down in the manner before ex- 
plained upon the other side of the main outer conductor. 
thus forming metallic connection with this outer conductor, 
When this 18 accomplished the paper insulating sleeve, 
with the exterior steel protecting piece, Fig. 10, are slipped 
forward over the joint. Hot wax or bitumen is forced 
in to fill up the space, and finally each end of this steel 
jointing piece is corrugated down upon the steel protecting 
tube of the main itself, so formiug a compact solid joint. 

Thus the joints are made. About two-thirds of a mile of 
this main has been laid and practically tested since April 19. 
Pressure of 16,000 volts to 18,500 volts have been kept on 
this length, at intervals as the dynamo has been running, 
ever since, Since then fresh lengths have been added from 
time to time, each length being tested as it was put on 
with 18,500 volts. No breakdown whatever has occurred, 
even in testing. The actual working current has not actu- 
ally been passed through at this pressure, owing to the evi- 
dent difficulty of getting rid of, or absorbing, this enormous 
energy. But this length of main has been tested with 400 
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amperes of current at a low pressure, and immediately 
after this test the full testing pressure of 18,000 volts was 
turned on with equally satisfactory results. One part of 
the main, where it entered the Deptford works, has been 
twisted and bent into wavelike form to show that bending 
ean be done without damage to the cable ; and also to test 
this method of allowing for expansion without the neces- 
sity for special expansion joints, We shall await with im- 
patience the actual working of these mains to London, but 
it will be seen that the particulars we have been able to 
give show great promise of a satisfactory method of deal- 
ing with the enormous tensions with which Mr. Ferranti 
has associated his name at the Deptford central lighting 
station. 


THE POLARIZATION OF ELECTRODES. 


THE maximum polarization which metallic plates acquire 
when plunged in an electrolyte varies with the tempera- 
ture ; when silver wires are used the variation is very reg- 
ular, and tends towards zero as the temperature approaches 
that of the decomposition of the salt. M. L. Poincaré has 
investigated this matter by changing the nature of the 
electrolyte on the one hand and on the other by using elec- 
trodes of different metals. With different electrolytes it 
is stated that the polarization of the silver is nil at the 
temperature of decomposition. In substituting wires of 
gold or iron for those of silver the polarization has not the 
same regularity, but the final result is the same. It is 
therefore concluded from the experiments of M. Poincaré 
that the polarization of electrodes is nil at the temperature 
of the decomposition of the electrolyte. 


A NEW INCANDESCENT LAMP SOCKET. 


In the accompanying engravings we illustrate a new 
incandescent lamp socket invented by Messrs. A. B. Holmes 
and G. T. Gale, and known as the * H. G.” socket. This 
Socket, which is manufactured by the Consolidated Electric 
Manufacturing Company, of Boston, is extremely simple 
in construction and is said to contain fewer parts than 
those generally in use. The electrical and mechanical 
features have also been well worked out. 

In the key socket, shown in Figs. 1 and 2, the contact 
springs are of phosphor bronze. They are broad and are 
cleaned by the working of the key in turning the light 
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Fic. 2.— THE H. G.” KEYLESS SOCKET. 


either on or off.. The springs are of ample carrying capa- 
city and make perfect contact with the connecting block. 
In a test lately made at the factory of the company the 
Socket was used as a switch and would make and break the 
circuit carrying current for twenty-six 16 c. p. 90 volt 
lamps, without heating. 

It will be noticed that the key is constructed. so as to 
give a double break, thus ensuring an absolute rupture of 
the circuit. 

The engravings, Figs. 3 and 4, illustrate the new keyless 
socket manufactured by the same company, which 1s so 
simple as to require no further description. 
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THE MAYRHOFER ELECTRO-PNEUMATIC TIME 
SYSTEM. 


Tux distribution of accurate time over a large area has 
long been the subject of study, and not a few inventions 
have been the outcome of the desire to accomplish this re- 
sult, 'l'he adaptability of electricity for this purpose seems 
obvious, and it has been employed in various ways. But 
we desire now to bring before our readers a system in 
which electricity is combined with a pneumatic system in 
which the results obtained have thus far proved highly 
satisfactory. This system, known as the Mayrhofer elec- 
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in the same, which vacuum is made use of for winding up 
and setting all the secondary clocks in the system. "The 
connection between the master-clock and the mechanism 
for opening the supply-cock is made by an eleotric circuit 
which is closed at regular intervals, so as to operate an 
electro-magnet, the armature of which releases the driving 
mechanism of the supply-cock. 

These clocks are each provided with an oscillating lever, 
b, Fig. 2, that is connected by a spindle with a diaphragm, 
located in a hermetically-closed casing or shell, which is 
connected to the line-pipe ; so that by the lifting of the dia- 
phragm by the vacuum produced in the line-pipes, the act- 
uating lever is raised, and a hand-setting fork c operated, 
which engages a crank-arm e on the arbor of the minute- 
hand, so as to set the hands, while a pawl and ratchet- 
mechanism, operated by the main lever, winds up the spring 
or weight of the clock so as to enable it to run in a regular 
and reliable manner until the next re-winding takes place. 

The system is capable of operating 500 secondary clocks 
from one central apparatus, which can be placed in any 
portion of the building for which the time service is ar- 
ranged. "The apparatus, it will be noted, is entirely auto- 
matic in every respect, and requires no attention whatever, 
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Fias. 1 AND 2.—THE MAYRHOFER ELECTRO-PNEUMATIC TIME SYSTEM. 


tro-pneumatic system for distributing standard time, is 
now being introduced in this city, having been in use a 
number of years abroad with eminent success. The system 


consists of a central apparatus with a master clock, or regu- 


lator, and a series of secondary clocks which are connected 
with the central apparatus by a system of tubing. Our il- 
lustration, Fig. 1, shows the central apparatus and the mas- 
ter clock. 

The master-clock or regulator is in electric connection 
with the central apparatus, and opens at certain intervals 
of time, say, every half hour or hour, the supply-cock of a 
main pipe by which water is supplied to ejectors which are 
connected to the line pipes, and which produce a vacuum 


owing to the joint action of the electric, hydraulic, and 
pneumatic forces, The clocks being of the ordinary con- 
struction it is evident that if, for any reason, the water 
supply should fail or an accidental break in one of the 
small tubes should occur, the secondary clock will continue 
to run until the cause of the accident i8 removed and the 
defect repaired. This system, we may add, has been suc- 
cessfully introduced into a number of publie buildings in 
Vienna, in the new Stock Exchange, and the Potsdam 
railway station and other buildings in Berlin. We may 
say that the full plant is in working operation in Aldrich 
Court in this city at the present time, where a large num- 
ber of secondary clocks are distributed in the offices, 
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THE EDISON—LALANDE BATTERY FOR CAUTERY 
PURPOSES. | 


THE use now made by physicians and surgeons of 
electric current and electric appliances is so extensive as to 
warrant special effort in adapting apparatus to their ne- 
cessities, especially where it is evident that a number of 
advantages can be gained. Such is the case with the 
Edison-Lalande Battery which has now been brought out 
in a form that renders it peculiarly suitable as part of a 
medical cabinet or outfit. In this battery, it will be re- 
membered, the elements employed are zinc as the positive 
and the black oxide of copper as the negative, the exciting 
liquid being a solution of caustic potash. The chief 
qualities of the cell are its low internal resistance and its 
great constancy, rendering it available equally for both 
open and closed circuit work. 

The cell is made in various sizes, and 8 of these cells are 
taken and put together in hard rubber cases in a neat oak 
box standing 164 x 153 x 13 in. In this shape the battery 
is very handy and convenient for medical use, answering 
the requirements of both a portable and a stationary set. 
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EDISON-LALANDE CAUTERY BATTERY. 


The resistance is included in the outfit, and is placed in a 
very novel manner in the top of the case, on alittle hinged 
lid that can be thrown up so as to expose all the batteries 
clearly to view. This resistance is in the shape of me- 
tallic tape, and operates after the manner of a fishing reel 
or ordinary yard measure. It is pulled out to any length 
as required, and when the needed resistance is obtained is 
held at that point. As the battery falls off, it can be re- 
leased and rolled up automatically, either all at once, or 
gradually. 

As is well known the usual cautery knife requires a con- 
siderable volume of current to keep it at white heat—say 
15 or 20 amperes. This the Edison-Lalande cautery 
battery will supply steadily for 7 or 8 hours without 
flagging. Even then it will not be exhausted but will give 
forth sufficient current to maintain the ordinary cautery 
made at proper heat for a great many hours. 
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THE AUTOMATIC SWITCH CLOCK. 


In many instances in connection with electrical work it 
is necessary to switch on current to various devices at & 
set time, or to break the circuit. Thus in the operation of 
arc or incandescent lamps in stores usnally no provision is 
made for turning out the lights at the hour of the evening 
agreed upon in the contract, and it is left either to the con- 
sumer, or, more frequently in the case of the aro light, to 
a lineman who turns out the lamps. But, as station man- 
agers know to their cost, the lights are not infrequently 
allowed to burn all night, for which the company gets no 
revenue whatever. 

In order to get rid of this source of loss and relieve the 
customer as well as the company of the care of switching 
off lamps at the proper time, the Automatic Clock Co., of 
Syracuse, N. Y., have recently brought out a simple and 
ingenious arrangement which effeots this work automati- 


Fias. 1 AND 2.—AUTOMATIC SwITCH CLOCK, 


cally. The apparatus which is illustrated in the accom- 
panying engraving, Fig. 1, consists of an ordinary clock 
with a small attachment. The motive power for operating 
the switch consists of a roller with a chain attachment, 
hung on an inclined track a little to the right of the clock 
and kept in place by a bar drawn from the clock and rest- 
ing against the track. At the set time the bar slides into 
the clock, as shown in Fig. 2, and then, the track being 
clear, the roller drops, and operates either to open or close 
a switch, as the case may be. 

The uses to which this simple device can be applied 
must be apparent. It can be employed not only in turning 
on and off lights but may be used also in connection with 
motors, etc. Another use for it is found in connection 
with the regulation of furnaces. Thus it may be so set as 
to keep the damper of a furnace closed during the night 
but effect its opening at a fixed time in the morning so as 
to warm the apartments before the rising of the occupanta, 
and at the same time awaken the servant by closing the 
switch of an electric bell circuit. Many other uses will 
suggest themselves to our readers and the clock seems well 
adopted to afford convenience and effect inoreased economy 
in various directions. 
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THE “UNIVERSAL” ELECTRIC LIGHT FIXTURE 
SWITCH. | 


Ws illustrate on this page the new Universal” electric 
light fixture switch just brought out by the Bergmann 
Electric and Gas Fixture Co., of this city, intended for all 
kinds of electric light fixtures, and for any system of in- 
candescent lighting. Fig. 1 shows the switch by itself ; 
Fig. 2 shows one manner of applying it, and gives an idea 
of its internal construction. | 

Electric light fixtures have been made hitherto without 
this almost indispensable appliance, and have consequently 
been inferior to gas fixtures in the important respect of 
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Fig. 2.—FIXTURE WITH UNIVERSAL“ SWITCH. 


convenience in turning on and off the light. Moreover, 
the best made and most ornate key sockets of any electric 
light system are but too often unsightly, and will dis- 
figure the fixtures on which they are used, if these fixtures 
make any pretensions whatever to design and ornamental 
character. In fact the application of this * Universal ” 
switch has even opened the way to some new designs hith- 
erto impracticable or unthought of because of its absence. 
The key socket not being used, and the keyless sockets 
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FIG. 1.—FORMS OF THE UNIVERSAL” ELECTRIC LIGHT FIXTURE SWITCH. 


having been reduced to much smaller and ornamental 
shapes, a great gain is accomplished in the direction of 
style and appearance, as well as cheapness, convenience 
and practical qualities of fixtures. 

To have the key for turning on and off the current in 
the lamp socket itself, is to have it, in nine cases out of 
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ten, in the most inconvenient and inaccessible position. 
The lamp socket is generally high up on the fixture, and a 
special key turner is often necessary, not only because the 
key is beyond ordinary reach, but because it projects side- 
ways, or at an angle, instead of downward. The tendency 
at the present time is toward making the lights point up- 
ward, as in gas fixtures, and where they point downward 
to inclose the lamp (and often the socket itself) entirely in 
the globe. This can only be done in a practical manner 
by embodying the switch in the fixture itself. 

'The * Universal ? switch will,in most cases of course, be 
used for but one light, but it will easily do for several. It 
may be pointed out that the switch and connecting parts 
are separate from the supporting frame, which can be 
cemented, soldered or brazed into the fixture, and undergo 
every process that fixtures are put through during their 
manufacture, affording at the same time as strong and sub- 
stantial a support of the parts of the fixture as a regular 
gas cock. The key shown in Fig. 2 is separable, and other 
patterns can, of course, be used as desired. The key gives 
a clean, quick make or break and turns either way. 


THE KOUSMINE DIFFUSION BATTERY. 


Tue diffusion battery of M. Kousmine, which was shown 
at the recent Galvano-Plastic Exhibition at St. Petersburg, 
has been much used in Russia. By making use of the 
phenomenon of diffusion M. Kousmine has succeeded in 
overcoming the increase in internal resistance of the bi- 
chromate of potash battery due to the formation of orys- 
tals on the positive electrode. The positive carbon elec- 
trode consists of four strips attached to the lid of the bat- 
tery. The negative zinc electrode consists of a circular 
grating, resting on the bottom of the battery. By means 
of a funnel a 15 deg. Beaumé solution of sulphuric acid is 
introduced, until it just reaches the lower end of the car- 
bon strips. A 6 to 7 per cent. solution of bichromate of 

tash is next introduced. The two liquids do not mix on 
account of the great difference in their densities. When 
the battery is short-circuited it is easy to see that chemical 
action only takes place close to the lower end of the carbon 
strips, which are gradually surrounded by a violet ring 2 
or 3 millimetres deep. Above this region the bichromate 
solution retains its original color. The bichromate solution 
being very weak, the chromic crystals dissolve as soon as 
they are formed, and the positive electrode is not covered 
by a deposit, as in other batteries. The solution of these 
crystals, having a greater density than the surrounding 
liquid, falls to the bottom. The sulphate of zinc also falls 
to the bottom of the cell, causing more sulphuric acid to 
rise. А cell having the following dimensions was tested 
by a committee of experts at the exhibition in question :— 
Height, 20 cms. ; diameter, 15 cms. ; surface of zinc, 176 
sq. cms. ; bichromate solution, 6 per cent.; sulphuric acid, 


15 deg. Beaumé. The committee reported that after hav- 
ing been circuited for 84 hours on an external resistance 
of .32 ohm, and then left on open circuit for 104 hours, 
the cell continued to work for 44 hours, when the circuit 
was again closed, and that it gave during 13 hours 36 am- 
pere hours for an expenditure of 48 grammes of zinc. 
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THE PORTER AUTOMATIC ENGINE FOR ELECTRIC 
LIGHTING. 


Waite the well known appliances for keeping down the 
coal consumption in electric light plants are well recog- 
- nized, the most important factor, after all, is the steam 
engine itself. It is in this part of the plant that economy 
is obtained by the close regulation of the steam consump- 
tion to the load on the dynamos, and at the same time 
economy of operation in the dynamos and outside circuit 
by maintaining constant speed. 


To effect these necessary attributes of a successful elec- 


tric light plant, the Porter M'fg. Co., L'td., of Syracuse, 
N. Y., have designed the automatic engine illustrated in 
the accompanying engraving, Fig. 1. In this engine 
special attention has been given to economy, perfect regu- 
lation of speed and simplicity and rigidity of parts. 

The distribution of steam is effected by a single flat 
slide valve perfectly balanced with a cover plate, and so 
arranged that water may escape from the cylinder without 
injury to the engine. 

or the regulation of the engine the Porter company 
have adopted the wheel governor of the Straight Line 
Engine Co., designed by Prof. Sweet, which gives per- 
fectly uniform speed under a varying load and steam 
pressure. As shown in the accompanying engraving, Fig. 
2, it ‘consists of a single ball linked to the eccentric and 
spring, and so located and weighted as to counterbalance 
the eccentric and its attachment, and it controls the speed 
of the engine in the following way: When the speed of 
the engine reaches the point where the centrifugal force of 
the governor ball overcomes the resistance of the spring, it 
flies out, and in doing so moves the eccentric nearer the 
shaft, shortens the travel of the valve and reduces the 
amount of steam admitted to the engine. The ball is made 
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It takes ho more power to run it than it would so much 
weight added to the fly wheel, and the engine cannot run 
away from any other cause than the breaking of the gov- 


FIG. 2.—GOVERNOR OF PORTER ENGINE. 


ernor ball, as the breaking of the spring would stop the 
engine. А variation of from five to ten revolutions may 


FIG. 1.—THE PORTER ELECTRIC LIGHT ENGINE. 


malleable iron, cast hollow, and loaded with lead or 
shot. 

Being heavy and being located at a considerable distance 
from the centre of motion, and running at a high velocity, 
the ball has great centrifugal force, and requires a strong 
spring to resist it, thus forming a powerful governor. In 
the construction of the governor the aim has been to re- 
duce it to the fewest number of pieces and have it bal- 
anced, and to make it very strong and free from friction. 


be effected by putting in or taking out shot from the hol- 
low ball. | 

These engines are at present built in sizes ranging from 
23 to 82 h. p., and all designed to run at a speed of 300 
revolutions per minute. 


THE CAUSE OF THE EXPLOSION.—In an article on the recent 
volcanic eruptions at Broadway and Fulton street, the American 
Gas Light Journal says that it is all ‘‘ because of the infernal 
recklessnees of the Steam Heating Company." 
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AN EXPERIMENTAL PROOF OF OHN'S LAW-—PRE.- 
CEDED BY A SHORT ACCOUNT OF THE DISCOV- 
ERY AND SUBSEQUENT VERIFICATION OF THE 


LAW. 
BY PROF. ALFRED M. MAYER. 


I PURPOSE giving in this paper a simple and direct experiment- 
al proof of Ohm's law, (A0 Generally a mere formal state- 


ment of this law with illustrations are given in text books on Phys- 
ics, and the student is left to infer that its truth is shown by the 
cumulative evidence given by the immense number of quantita- 
tive relations in electrical actions which the law associates, and by 
the experience that deductions made on the basis of this law agree 
in measure with the results of experiments. The latter fact is 
certainly one of the best proofs of the truth of the law ; but, 
nevertheless, the relations between C, Z and R are not directly 


E 
and simultaneously shown to be exactly expressed by =. It 


is true that some works give experiments to show this relation, 
but they are so difficult to perform by reason of the difficulty of 
maintaining constant C, E and R, that the results of the experi- 
ments only ра to those required by the law. 

Ohm was led to the conception of this law by assuming that 
the flow of electricity in a voltaic circuit is similar to the flow of 
heat by conduction in a rod of indefinite extent. Also, his assump- 
tions that the actions of two electrifled particles are directly as 
their distance and that the electricity is uniformly dense over 
each cross section of a conducting wire were directly opposed to 
the laws and facts well established by Coulomb for statical elec- 
tricity. It is not surprising that scientific men were slow in 
adopting the views and theory of Ohm. In his memoir (Die gal- 
vanische Kette mathematisch bearbitet von Dr. G. S. Ohm: Ber- 
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here. A simple comparison of the circumstances under which 
ulomb performed his experiments, with those at present known 
respecting the propagation of electricity. showed, however, tbat 
in galvanic phenomena the influence of the atmosphere may 
almost always be disregarded. In Coulomb’s experiments, for in- 
stance, the electricity driven to the surface of the body was 
engaged in its entire expanse in the process of dispersion in the 


atmosphere; while in the galvanic circuit the electricity almost 


constantly through the interior of the bodies, and conse- 
quently only the smallest portion can enter into mutual action 
with the air ; so that in this case, the dispersion can com tively 
be but very inconsiderable. This consequence, deduced from the 
nature of the circumstances, is confirmed by experiment ; in it 
lies the reason why the second law seldom comes into considera- 
tion. 

„The mode in which electricity makes its appearance at the 
place of contact of two different bodies, or the electrical tengion of 
these bodies, I have thus expressed : When dissimilar bodies touch 
one another, they constantly maintain at the point of contact the 
same difference between their electroscopic forces (potentials). 

„With the help of these three fundamental positions, the condi- 
tions to which the propagation of electricity in bodies of any kind 
and form is subjected may be stated. The form and treatment 
of the differential equations thus obtained are so similar to those 
given for the propagation of heat by Fourier and Poisson, that 
even if there existed no other reasons, we might with perfect jus- 
tice draw the conclusion that there exists an intimate connection 
between both natural phenomena; and this relation of identity 
increases, the further we pursue it. These researches belong to 
the most difficult in mathematics, and on that account can only 
gradually obtain general admission ; it is therefore a fortunate 
chance, that in a not unimportant part of the propagation of elec- 
tricity, in consequence of its peculiar nature, those difficulties al- 
most entirely disappear.” 

| guided by results of experiments 
uerel 


From these premises, and 


made by him and by Ritter, Erman, Jáger, Davy and 


lin, 1827) he states: Three laws, of which the first expresses the 
mode of distribution of the electricity within one and the same 
body, the second the mode of dispersion of the electricity in the 
surrounding atmosphere, and the third the mode of appearance of 
the electricity at the place of contact of two heterogeneous bodies, 
form the basis of the entire memoir, and at the same time contain 
everything that does not lay claim to being completely established. 
The two latter are purely experimental laws ; but the first, from 
its nature, is, at least peres. theoretical. 

„With regard to this first law, I have started from the sup- 
position that the communication of the electricity from one par- 
ticle takes place directly only to the one next to it, so that no 
immediate transition from that particle to any other situate at a 
greater distance occurs. The magnitude of the transition between 
two adjacent particles, under otherwise exactly similar circum- 
stances, I have assumed as being proportional to the difference of 
the electric forces existing in the two particles; just as in the 
theory of heat, the transition of caloric between two particles is 
regarded as pM to the difference of their temperatures. 
It will thus seen that I have deviated from the hitherto usual 
mode of considering molecular actions introduced by Laplace ; 
and I trust the path I have struck into will recommend itself by 
its generality, simplicity, and clearness, as well as by the light it 
throws upon the character of former methods. 

With respect to the dispersion of electricity in the atmosphere, 
I bave retained the law deduced from experiments by Coulomb, 
according to which, the loss of electricity in a body surrounded 
by air, in a given time, is in proportion to the forceof the electric- 
ity, and to a coefficient dependent on the nature of the atmos- 
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1611. on, published ip vol. ii, of Taylor's Scientific Memoirs, p. 402, 


APPARATUS FOR EXPERIMENTAL PROOF OF OHM's LAW. 


he arrived at the following conditions as existing in a voltaic cir- 
cuit. 

1. In a homogeneous conductor, forming part of a voltaic cir- 
cuit, the difference of the electric tensions at any two points of 
the conductor is proportional to their distance. 

2. In different conductors forming part of a circuit, the differ- 
ence of tensions at two points separated by an interval equal to 
the unit of length is in the inverse ratio of the section of the con- 
ductor and of its coefficient of conductivity. Hence, in different 
conductors, equal differences of tension correspond to lengths 
whose electric resistance is the same. | 

8. At the point of contact of two different conductors, there is 
a sudden variation of electric tension. 

4. If A equals the sum of the electromotive forces, Lthe resist- 
ances, A the resistance reckoned from a point m of the circuit toa 


point p when the tension is zero, the tension at the point m is 
given by the formula, А 
u=A—, 
L 


A 
Ohm eventually arrives at the formula S—p which expreeses 


what is generally known as his law. Which formula, he says, 
** is generally true. and already reveals the equality of the force 
of the current at all points of the circuit; in other words it ma 

be thus expressed : The force of the current in a galvanic circuit 
is directly as the sum of all the tensions, and inversely as the 
entire reduced length of the circuit, bearing in mind that at pres- 
ent by reduced length is understood the sum of all the quotients 
obtained by dividing the actual lengths correeponding to the 


-homogeneous parts by the product of the corresponding conduc- 


tivities and sections." А 
The words tension“ (Spannung) and “electromotive force” 
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used by Ohm are the equivalent of the word potential. He 
was the first to introduce this conception into the theory of 
the voltaic circuit and to the above words and to current and 
resistance he attached precise meanings and showed the rela- 
tions existing between those quantities. The clear definitions 
Ohm gave of these terms marked & transition from vague ideas 
of quantity and “ intensity to the clear conceptions of po- 
tential, electromotive force, current and resistance. The word 

he also used with clear and accurate meaning as is shown 
in the following statement : ** That the decomposing force of the 
circuit is in direct proportion to the energy of the current, and 
moreover, that it depends on a coefficient, to be derived from the 
nature of the constituent parts and their chemical equivalents." 
This was poo ished in 1827, six years before Faraday's researches 
on electrolysis. 

Neither Ohm nor his contemporaries were able to test the truth 
of the four statements given above as embodying Ohm's theory. 
It was reserved for Kohlrausch in 1849 to show by very ingenious 
and accurate experiments that Ohm's statements were true in 
mode and in measure. Kirchhoff 3 and Quincke 4 applied with 
success Ohm's theory to the flow of electricity in thin conducting 
plates, or bodies of two dimensions, and the same was done by 
Smaasen 5 not only in a plane but in bodies of three dimensions. 
The most remarkable confirmation of Ohm's law was made in 
1876 6 by experiments, suggested by Maxwell and performed by 
Chrystal in the Cavendish Laboratory, Cambridge, in which the 
testing of this law seems to have been carried to the limit of ex- 
perimental resources.” 

Though Ohm’s law has thus received such ample verification 
that it ranks with the best established laws of nature, yet, as 
Maxwell says, Ohm's law must, at least at present, be considered 
a purely empirical one. No attempt to deduce it from pure dyna- 
mical principles has as yet been successful. * * * The conduction 
of electricity through a resisting medium is a process in which part 
of the energy of an electric current, flowing in a definite direction, 
is spent in imparting to the molocules of the medium that irregu- 
lar agitation which we call heat. To calculate from any hy poth- 
esis as to the molecular constitution of the medium at what 
rate the energy of a given current would be spent in this way, 
would require a far more perfect knowledge of the dynamical 
theory of bodies than we at present possess. It is only by experi- 
ments that we can determine the laws of processes of which we 
do not understand the dynamical шол. | 

Surely if an experiment, that is easily made, shows the truth 
of a law of such theoretical and practical importance as that of 
Ohm, even if it is one restricted in its range of C, E and R, but 


shows within its limitations the relations C=5, then it should be 


made by all teachers of physics so that clear physical conceptions 
of those relations may be given to students. As those who have 
seen these experiments have deemed them worthy of being more 
generally known, I now publish an account of them. 

In the diagram, Fig. 1, the parts of the apparatus are shown, 
but not at their relative distances apart or in the proper propor- 
tions as to size. d ів a low-resistance Thomson-galvanometer. 
At Lis the condensing lens of a lime-light lantern, which is 
covered with a cap having a rectangular opening it. Across the 
middle of this slit 1s a vertical wire. The scale of the galvan- 
ometer is at C, distant 165cms from the mirror of the galvan- 
ometer. The width of the divisions on this scale are 2:5cms, and 
the lines are drawn 2:5mms in breadth, ог po the distance apart of 
the centers of the lines forming a unit of the scale. The scale is 
at such distance from the galvanometer-mirror that the image of 
the vertical slit just fits in the space of ascale unit, while the 
breadth of the image of the vertical wire is exactly equal to the 
breadth of a scale line. This arrangement gives the means of 
observing a deflection of the beam of light to уу and y, of a unit 
with quickness and accuracy. 

The image of the slit is so bright and that of the wire so dis- 
tinct that this method cf observing deflections of the galvanom- 
eter may be used in broad day light and the deflections may be 
read throughout the room. 

An incandescent electric lamp with a part of its surface 
(behind the plane of its filament) silvered may replace the lime- 
light. Thanks to this arrangement, I have been able during 
many years to make before my class electrical measurements, 
and to measure the radiation, reflection, refraction, diathermancy 
and polarization of radiant heat. 

At M is a magnet 25cms long and 1jcms in diameter. On this 
magnet slides a wooden disc. At R is box containing 1, 2 and 
3 ohms of resistance, made of coils of copper wire. 

An insulated copper wire wound at its middle in a circle of 
one coil, or in a spiral of any number of coils is placed over the 
magnet and rests on the top of the wooden disc. Fig. 2 shows 
(one-half size) how this circle of one coil is made. It is bent 
around a wooden cylinder 3jcms in diameter, and then the free 


3. Pogg. Ann., t. Ixiv, 1845, and t. lxvii, 1846. 
4. Pogg. Ann. t. xcvil, 1856. 

5. Pogg. Ann. t. lxiv, and t. lxxii. 

6. Brit. Assoc. Rept., 1876, p. 36. 
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ends of wire are bent one-half turn on each other. The free 
lengths of the wire are then lashed to a light square rod of wood, 
as shown in figure. The wire and rod are then coated with 
shellac to cement them firmly together. Rings of spirals of 2, 3, 
4, 5 and 6 coils are also made in the same manner, but the coils 
are in spiral, i. e. in one plane, and are then cemented together 
with shellac between rings of thin card- : 

The length of wire forming each of these rings of spiral coils 
with the portion on its handle is one meter long. 

The resistance of this length of wire added to the resistance of 
the lengths between it and G and B, together with the resistance 
of the galvanometer is (for convenience) made one ohm. 

It may be well here to speak of the adjustment of the galva- 
nometer before describing tbe experiments, for I have noticed 
in some laboratories aud lecture rooms galvanometers which are 
used not as they should be. I have noticed that the damping- 
magnet formed a considerable angle with the plane of the coil. 
This was either because the medium plane of the coil was not in 
the magnetic meridian or because there was considerable torsion 
in the suspending thread. 

In these galvanometers. or, at least, in mine, the median plane 
of the coil is placed parallel to the faces of the drum of the in- 
strument. The plane of one of these faces is brought in the mag- 
netic meridian of the room, which has been carefully drawn on 
the table under the vertical center line of the galvanometer coil, 
by means of a long magnetic needle mounted like those used on 
plane-tables. A line at right angles to this meridian is now drawn 
80 that its point of intersection with the meridian line shall be ex- 
actly under:the suspending thread of the mirror. In the vertical 
plane of the line, drawn at right angles to the meridian, is placed 
the vertical wire in the slit of the lantern, L, and also the zero 
line of the scale с. The scale is lel to the magnetic merid- 
ian. The galvanometer is now placed in the position given above 
and the “directing magnet” removed to a distance. The image 
of the vertical wire at L will now be found on the zero of the 
scale if there is no torsion in the suspending thread. If it does 
not come to zero then the head of the rod to which the thread is 
attached is turned till image of wire coincides with zero of scale, 
and then the instrument is in adjustment, and it will give deflec- 
tions as the tangents of the strength of current, or, in other 
words, the current strength will be directly as the read- 
ings on the scale. The magnet M is now placed so that it causes 
no movement of beam from the zero of the scale. The directing 
magnet, above the coil, is now so adjusted that the time of an 
oscillation of the magnet of the galvanometer is above five 
seconds. 

The coil, E, over the magnet is put in the circuit of G and R. 
The wires between E and @ and в are twisted and tied together 
80 that no induced current from the earth's magnetism may be 
caused by the motions of this part of the circuit. The image of 
wire is on zero of scale. Now on rapidly lifting the coil from 
around the magnet a deflection is produced by the magneto-elec- 
tric current thus generated. It is sufficient to know that the 
cause of this current is the quick lifting of the ring with one coil. 
If we replace this by a ring of two coils we get twice the deflec- 
tion, and rings of 8, 4, 5 and 6 coils give 3, 4,5 and 6 times the 
deflection given by the ring with one coil. Adopting the concep- 
tion of the lines of magnetic force, we say that the ring with one 
coil cuts a certain number of these lines, this cutting of the lines 
causes the current, and is the electromotive force. The ring with 
two coils makes two cuts of these same lines, or, cuts double the 
number of lines, the rings of 8, 4, 5 and 6 coils cut 3, 4, 5 and 6 
times the number of lines and hence give 8, 4, 5 and 6 times the 
electromotive force. 

Iu these experiments the resistance of the circuit has remained 
constant. Now take the ring with 5 or 6 coils and let us have one 
ohm as resistance of circuit. On lifting ring from magnet we 
get a certain deflection, which we may make exactly equal to a 
whole number of the units of the scale by sliding up or down the 
disc on the magnet. We now take out plug of resistance box and 
make the resistance of thecircuit two ohms. The deflection of the 
galvanometer magnet now becomes one-half of that of previous 
experiment, and successively making the circuit with resistances 
of 8, 4, 5, 6 and 7 ohms we get ], 1, }, , and } of the deflection 
we got with one ohm in circuit. 

hen these experiments are made with the galvanometer in 
perfect ad justment, and with the precautions indicated below, 
the deflections arrive one after the other exactly as the law re- 
quires; thus showing with sufficient precision for a lecture 
experiment that the current is directly as the electromotive force 
and inversely as the resistance. Indeed generally the closest scru- 
ned does not detect in the scale reading any departure from the 

aw. 

Certain precautions are, however, necessary in these experi. 
ments. The resistance outside the galvanometer must be of cop- 
per wire, for such is the wire of the galvanometer. Also, the 
whole of the apparatus must be put together the day before we 
make the experiments, and the room maintained at as constant 
a temperature as possible, so that the temperature of all parts of 
the apparatus is the same. The deflections should not exceed 15 
divisions of the scale. Thus, if we start with 15 divisions of deflec- 
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tion for a resistance of one ohm we will get 7.5; 5; 8.75; 8; 2.5, 
and 2.148 deflections for resistances of circuit of 2, 3, 4, 5, 6 and 7 
ohms ; and if with a constant resistance we obtain a deflection of 
2 divisions of scale with a ring of one coil, we will get deflections 
of 4, 6, 8, 10 and 12, with rings having 2, 8, 4, 5 and 6 coils. 

It is necessary that the coils should be removed from the mag- 
net very quickly. otherwise the deflections will not be as the law 
requires. In other words, the currents produced should be as in- 
stantaneous as can be obtained. In of rapidly removing the 
coils by the hand, I have sometimes lashed the coil aud their han- 
dles to a spring-board with a hole in it which went over the 
magnet. Byatrigger this spring-board is released. We thus get 
the same velocity in lifting the coil in each experiment. We 
have found, however, that the hand of a good experimenter gives 
pecie results. Sometimes I have sent the coil from the magnet 
oy the blow of a stick delivered on the under side of the handle 

the coil at its center of percussion. There is no doubt some 
departure from the law in these experiments, for it is not possible 
in such experiments to obtain what is understood by instantaneous 
currents ; and the damping of the magnet by the mirror acting 
on the air must come into play. Yet I have never seen any but 
insignificant and barely discernible departures from deflections 
required by the law. This follows from the small angles of de- 
flections and low velocity of the motion of the galvanometer 
magnet in the experiments. It is also to be noticed that with a 
good magnet of the size stated, and with the galvanometer mak- 
ing one vibration in about 5 seconds, the coil with 5 turns passes 
over only 2 cms., or less, of end of magnet in order that it shall 
give a deflection of 15 divisions of scale. It is evident that in 
these conditions a very short time is occupied in cutting the lines 
of force. If the maximum deflection used is 15 divisions of the 
scale, the actual angular deflection of the magnets and mirror 
amounts to Only 6°29’. Yet 15 divisions is quite a length on the 
scale, being equal to 37.5 cms. But these experiments may be ав 
readily made witha ballistic galvanometer. Then the magnets and 
coils have to be of larger dimensions. 

Experiments similar to those given have served to graduate 
galvanometers. We have here the means of sending definite 
amounts of currents through an ordinary galvanometer and we 
may thus eee its angular reading into their relative values in 
current. e damping of the galvanometer has, however, to be 
applied to the readings, and then the resulta may best be put in 
the form of a curve. 


Stevens Institute of Technology, Hoboken, N. J. 


ELECTRIC LIGHTING IN THE RAILROAD SERVICE.: 
BY M. B. LEONARD, 
Buperintendent of Telegraph, Chesapeake and Ohio Railway. 


For many years one of the most prolific sources of injury to 
railroad men and loss to the company has been the switching of 
cars in the yards at night, with only a hand lantern to indicate the 
movements required. The engineer, owing to the darkness, was 
obliged frequently to depend more on luck than otherwise to 
guide him in handling his engine, the result being often a crushed 

d or shoulder for the brakeman, if he escaped being caught 
between the buinpers; or, the engineer miscalculating his distance 
in the darkness, would come back too hard, and thereby break the 
drawheade, and smash in the ends of the cars. 

The introduction of the arc light in the large yards where a 
great deal of switching or making up of trains at night is per- 
formed, was found, as had been expected, to work a wonderful 
improvement in this direction, and the use of the arc light for this 
purpose is now 80 widely extended, that there is scarcely a rail- 
road from the Atlantic to the Pacific, which does not use the 
electric light in its important yards. 

An extended inquiry among the men using these lights devel- 
ops the general belief that they pay for themselves several times 
over in the single item of repairs saved to rolling stock, by 
enabling the engineers to do the switching more carefully, and 
with less damage to the cars. These arguments seem strong 
enough to warrant the use of electricity for this service, where- 
ever the business is large enough to require night work. Other 
important features in the use of the electric arc lamp, are the 
greater amount of loading or unloading of cars that can be car- 
ried on at night, than with the oil lamp system, and the reduction 
of the number of car robberies and shortages in freight packages. 

The experience of the Chesapeake and Ohio Railway Company 
ut its Newport News, Va., terininus, affurds an excellent illustra- 
tion of the benefits of the electric light in these respects. Through 
its connections with the Old Dominion Steamship line from New 
York, largé quantities of freight are transferred to cars at New- 
port News for western points. As the New York steamers arrive 
at night generally, it is important that the freight be at once 
loaded, billed and forwarded with the utmost dispatch. Under 
the old oil lamp system it was found impossible to get the freight 


1. Abstract of a paper read at the 9th Annual Meeting of the Association 
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billed and cars loaded and started within leas than twelve to four- 
teen hours after the steamer’s arrival. The number of claims for 
shortage and damage were very great, and reports of freight 
astray were numerous. | 

In the hope that this condition of things might be improved, а 
fifty arc light plant was put up, and the piers illuminated by elec- 
tricity. Immediately a new order of things prevailed; freight was 
billed and loaded correctly; there being no dark corners, the 
shortages and damage claims began at once to diminish, and the 
trains were forwarded in nearly one-half of the time it formerly 
required, while a substantial rebate was made by the insurance 
companies from the premium hitherto paid, which offset not a 
little of the cost of the electric plant, and the reduction of the 
premium goes far towards paying the cost of maintenance and 
operation at present. 

The lighting was extended to the immense coal piers of 
the company, and the coaling of steamships, which up to that 
time could be done very slowly, and only at great hazard during 
the night, was rendered almost as easy ав іо day-light. It is 
therefore safe to say that the Chesapeake and Ohio are satisfied 
with their investment, and that their experience is not exceptional, 
isevinced by the fact of the Pennsylvania Railroad Company 
using no less than eighty arc lights on its coal wharves, yards, 
engine houses and depots in the city of Philadelphia. 

While arc lights are usually designated as of 1,200 or 2,000 c. 
p., experience has shown that an arc lamp will give more light in 
some directions than others, and that while the use of globes very 
much diminished the intensity of the light, in certain cases they 
distributed it very much better. 

For these reasons it is very difficult to determine just how 
many lights are necessary to illuminate a certain amount of space ; 
frequently, therefore, the best results could only be determined 
by & number of trials of the lamps in designated positions, 
changing them about until the desired results are obtained. 

A series of experiments, outlined in-the Railroad Gazette, 
were recently instituted in Germany to ascertain the candle 
power of arc lamps, in which it was found that in a Siemens 
differential lamp, supplied with a current of 14 to 15 amperes at 
from 48 to 52 volts, the horizontal intensity was about 196 candles 
(German, very nearly the same as the English); it increased 
rapidly to about 20 degrees below thehorizontal, where it was 
1,150 candles, then more slowly until it reached a maximum at 
about 42 degrees below the horizontal plane, where the light was 
2,014 candles ; it then began to sink rapidly until below 60 degrees 
there was no light, but only shadow. The average intensity was 
1,228 candles, with the globes on; the actual light obtained, 
ranged from 510 candles downward to 1,183 in a direction inclined 
40 degrees below the horizontal, with an average illuminating 
bore of 834 candles when freshly whitened reflectors were 
used. 

In this country the best results seem to be obtained from the 
10 ampere long arc, or from 40 to 50 volt lamps set on poles 35 
feet high, and from four to six hundred feet apart. The clear 
glass globes give the best illumination, as but few of the light 
rays are absorbed by the glass, but it is found that the unshaded 
glare of the arc is very trying to the eyes of the trainmen, and 
consequently the half ground globes are preferred. 

In examining the systems used, it is found that the Thomson- 
Houston and the Brush are most preferred, though the Western 
Electric and the Jenney are very popular in the West, while the 
new alternating system of arc lighting of the Westinghouse 
сошрапу, owing to the greater life of the carbon, is making rapid 
strides. 

A new and important improvement has recently been made in 
arc lamps which results in an enormous increase in the lumi- 
nosity of the arc, and consequently a most brilliant and economi- 
cal light. This has been effected by making the lower carbon 
hollow and fittiyg it with a reservoir of oil and a wick; the oil 
ascending the wick by capillary attraction is converted into car- 
bon vapor by the heat of the electric arc re-inforcing the light of 
the arc by luminous particles of incandescent carbon, thereby 
increasing its brilliancy. The tests of this lamp recently made 
by Dr. Hopkinson, of London, show that the efficiency of the arc in 
watts percandle is nearly doubled, the color of the light being 
changed to a clear yellowish white, while the increased cost of 
the hollow carbon and the oil is so small that it is not worth 
mentioning—a single drop of the oil lasting nearly a minute. 
It is claimed for this new lamp that it reduces the cost of arc 
lighting to such an extent that it is equal to gas at ten cents per 
1000 feet. Very little or no alteration is required to utilize this 
improvement in the present styles of arc lamps, and it is confi- 
dently expected that its adoption will soon become universal. 


ELECTRIC LOCOMOTIVE HEAD-LIGHTS, 


In still another direction the arc lamp will probably prove of 
great value to the transportation departments of our railroads. 
For several years experiments have been carried on with the 
view to adapting the arc light for use in the head-lights of loco- 
motives. It was que ascertained, however, that the constant 
vibration of the locomotive seriously affected the feeding me- 
chanism of the lamp, and consequently the brilliancy of the arc ; 
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but recently the improved feed 5 and the adoption of a 
copper negative pencil, instead of the carbon hitherto used, have 
been found to eliminate the difficulties, and the National Electric 
Locomotive Head-Light Company of Indianapolis is now 
ready to furnish head-lights of this description, the current be- 
ing generated by a small combined dynamo and engine, carried 
on the locomotive. The engine is about three horse-power and 
has four cylinders; with the dynamo, which is about 2000 watts 
capacity, it weighs about 700 pounds, and is placed over the smoke 
dent of the locomotive between the head-light and the smoke- 
Btack. 

The trials of this apparatus madelast November on the Vanda- 
lia line showed that on very dark and rainy nights, the fences to 
the cattle guards could be seen three-quarters of a mile away; a 
light-colored car would show as an obstruction on the track at 
about that distance, while one of dark color would not plainly be 
seen more than half a mile off; twelve telegraph poles would be 
рашу visible, while a white mile post would appear as a spot of 
ight half a mile away. At 800 feet a tie at the side of the track 
would be plainly shown. Horses and cattle would show up 
clearly 1000 feet ahead, and the colors un a switch target could be 
seen a quarter of a mile distant. 

This shows that any serious obstruction on the track, except in 
case of very thick fog, could be plainly distinguished far enough 
ahead to stop an air-braked train travelling at a speed of 45 miles 
per hour, while at a reduced rate of speed during heavy storms 
and freshets, the liability of running into open draws, or into 
trestles or bridges carried away by high water would be greatly 
reduced. 

Another method has been experimented with to some extent, 
in which groups of incandescent lamps are placed in the head- 
light; this has given good results, but the beam of light is not as 
penetrating as when the arc is used, and the carbon filaments in 
the lamps are soon broken on account of the vibration of the loco- 
motive. 


THE ELECTRIC LIGHT IN SWITCH STANDS. 


On May 80th, 1887, the Southern Pacific Railway Сошреви, 
owning and operating its own electric light plant at Oakland, Cal., 
comprime a horizontal slide valve engine, locomotive boiler, 
and a 65-light, 10 ampere Brush dynamo, finding it difficult to 
keep the oil lamps lighted in the interlocking and automatic sig- 
nals in its yards at that point, on account of the variable draughts 
sweeping across the bay, decided as an experiment to light twelve 
of e amps from its electric light circuit, wiring the lamps in 
multiple. | 

So satisfactory were the results, that the number of signals во 
lighted have been increased gradually until 134 e in the in- 
terlocking and automatic signals, switchstands, switch lights and 
signal towers there are now lighted by electricity. Thirty-one of 
these lamps are in switches and signals that have underground 
wire connections, sixteen of them light up four signal towers, 
while the balance are in signals located on posts and connected by 
overhead wires, all being supplied by the arc light dynamo above 
referred to. 

The signal lamps are 88 volt, and are wired from ten to fifteen 
in multiple, according to the number of signals within convenient 
distance to form a group, so reducing the E. M. F., that the lamps 
use only from 20 to 28 volts pressure, thus lengthening their life 
and yet giving sufficient amount of light to illuminate the bulls- 
eye lens of the lantern. 

In wiring up the Amps. for the purpose of preventing trouble 
in case they should break or are burned out, a simple switch is 
used with paper between the contact points, so that in case a wire 
leading to a number of lamps is broken, an arc will form at the 
switch, burn the paper, and thus close the circuit. 

In putting upthe lamps for the signals, the lamp with its socket 
is screwed on to a rubber nipple placed in the centre of a wooden 
base, made the same size as the oil lamp bottóm which it dis- 
places, wires passing down through the rubber nipple and in 
grooves cut in the under side of the base, connect the lamp with 
binding posts on the corner of the base, which makes a complete 
and portable device for placing it in almost any style of lantern. 

For the signals on posts a tin box or case was designed 7” x 6” 
x 3" with lens on one or both sides and with wooden bottom made 
to hinge or screw at one end and fastened by a thumb screw at the 
other end, secured to the post by a pocket constructed on the nar- 
row side of the case and an iron bracket on the post in the usual 
manner. 

This box is made from one sheet of tin and is soldered tightly 
together with no openings except a bottom which is closed by the 
wooden lamp base. If well painted, white inside and 3 out- 
side, this lamp case will last indefinitely. Where the lamps are 
most exposed to the assaults of the hoodlums with their little 
guns and stones, a wire netting of one-fourth inch mesh is fitted 
over the lens in the form of a pocket open at the top so the glass 
can be cleaned. 

After being placed in position and wires connected, no further 
care or attention is required beyond occasionally cleaning off the 
outside of the lens. 

Thelamp complete, including case, base, lens, socket and lamp, 
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costs about $2 each, as compared with about $5 each for the oil 
lamp complete, which lasted on an average of only two years. 
The lamps first installed over three years ago are still in use and 
have required no other care or attention than renewing the under- 
ground wire to two of them. 

I am informed by Mr. Slater, the Master of Signals for the 
Southern Pacific Company, to whom I am indebted for many of 
these details, that the actual expense for the installation and main- 
tenance of these lights beyond the interest on first cost for wire, 
lamps and fixtures, etc., is very small, the additional amount of 
power required for the signal lamps being only about five horse 
poren though in the system of accountingin use on the Southern 

acific Railway, $90 per month is the proportion charged to the 
signal lights, out of the total expense for maintenance of the whole 
system. Of the arc and incandescent lights in use at that point, 
thirty arcs being required for depot passenger yard and road 
crossings, with 56 sixteen c. p. multiple series incandescents for 
depot rooms and offices, and one 65 and one 50 c. p. series incan- 
descent lamp for outside buildings. The total expense including 
Eo cost for four attendants, fuel, oil waste, and supplies, repairs, 


The division of the expense seems hardly fair, as in the instal- 
lation of the signal lamps nothing was added to the expense for 
attendance or repairs to dynamo, engine or boiler, and very little 
to general supplies. All of these to be maintained on account 
of the arc and incandescent lights already in use. 

So well satisfied have the Southern Pacific Company become 
with the results from their electric light plant at Oakland that 
they have in consideration a larger one there to light the railroad 
shops, coal yards, ship and lumber yards, freight yards and ferry 
slips—and are operating electric plants at various other points on 
their line. 

The above mentioned plant seems to be the only one thus far 
installed on so large a scale, and the results obtained evidence a 
large economy as against the use of the oil lamp for this purpose, 
where a railroad company owns and operates its own electric 
light plant of sufficient capacity to supply the signal lamps. As 
an illustration, the Central Railroad of New Jersey have 45 inter- 
locking signal lamps at their Jersey City station, which consume 
five gallons of No. 7 oil daily, at ten cents per gallon, or $15.50 
per month, with the two lamp men at $40 and $45 per month; the 
total expense for the 45 lamps is $100.50 per month, as against 
$90 for the 184 lamps of the Southern Pacific at Oakland, without 
considering the cost of breakage, the trouble from lamps blowing 
or bursting, which is likely to occur at Jersey City. 


LIGHTING PASSENGER TRAINS. 


In regard to the electric lighting of trains, this subject was so 
fully treated by Mr. Selden in his admirable paper read at the last 
meeting of the Association that there is little eft for me to add; 
however, some facts have come to my knowledge that may be of 
interest in this connection. 

In the United States at least the system of lighting from stor- 
age batteries, charged at each end of the run, does not appear to 
increase in popularity. The Boston and Albany railroad, after 
two and a half years' trial, recently abandoned electricity on the 
two trains that were so lighted between New York and Boston, 
and substituted the Pintsch gas system. It is stated that the prin- 
cipal cause of this action was the cutting down of the overhead 
wires in New York, preventing them from charging the storage 
batteries at that end of the line, as the cars were not equipped with 
oil lamps, which could be used during that time, but it is also 
claimed that considerable trouble was experienced from the lamps 
frequently breaking, and that the expense of maintenance was 
too great. 

The Pennsylvania Company, however, still continues to light 
their parlor cars from the storage batteries, using a low voltage 


amp. 

The Intercolonial Railway of Canada have adopted the accumu- 
lator system alone on trains between Halifax and Quebec, and 
now have more than forty cars fitted up with electric lamps, 
which are of 16 c. p., and vary from eleven to twenty-two toa 
car. The accumulators are charged at four different points on 
the line, running about 500 miles with the one charge, and the 
results thus far obtained are very satisfactory; but to provide for 
emergencies oil lamps have been retained in each car. 

The combination of dynamo and storage battery first adopted 
by the Pullman Company is gradually being extended in this 
country, and is giving great satisfaction in the East and West, 
but, it appears, at a large expense fòr maintenance. The Chesa- 
peake and Ohio vestibule train, Fast Flying Virginian,” runnin 
between New York and Cincinnati with six cars, is supplied wi 
118 lamps divided up as follows: Two Pullman, 30 lamps each; 
dining car, 26; day coach, 16; combination car, 18; and the bag- 
gage car, 3. Up to May 1st, 1890, the average cost per lamp for 
maintenance and renewals was $1.10 per month. Yet where the 
exhaust steam is utilized for heating the train the cost can be ma- 
terially decreased. 

With this object in view the Chicago, Milwaukee and St. Paul 
Railway have recently added to their equipment two independent 
light and heat tenders, which carry their own boilers for steam. 
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heating and for running а Westinghouse automatic engine, at- 
tached to & No. 4 Edison compound wound dynamo, supplying 
the current direct for lighting all the cars in the train, thus doing 
away with the dynamo on the baggage car and the storage bat- 
tery combination. 

The results have been very favorable, and during more than 
six months of constant service there has not been a single failure. 
This company have four trains, embracing about 45 cars, lighted 
by electricity, and expect to adopt this system of illumination on 

l of their through trains. A full description of the tender, with 
drawings and other details of the electrical arrangements, will be 
found in the Railroad Gazette of June 13th, 1890. It is stated 
that the expense of building and equipping these tenders is not 
much greater than the cost of the storage battery, dynamo com- 
bination, with the expensive wiring require in that system. 

It is confidently believed that the cost of lighting trains by 
electricity in the United States can be greatly reduced by adopt- 
ing the method so largely used abroad of getting power from the 
axle. d 

Mr. Houghton, the telegraph superintendent of the London, 
Brighton and South Coast Railway, one of the patentees of the 
system, advises me that there are sixteen trains running on that 
road which areso lighted, thirteen of them local trains and three 
express. Thes of the express trains reaches 70 miles an hour, 
while the locals run from 20 to 60 miles per hour. The express 
trains are wired for an average of 70 lamps and the others 40; the 
c. p. of these lamps varies from 8 to 16, according to the speed of 
the train. 

The dynamo furnishing current for these lamps is placed in the 

e car, and has a pulley at each end connected by belts 
direct with the axles of the car. No intermediate shafting being 
used, the slack is taken up by loose pulleys that can be pressed 
upon the belts. The dynamos on these trains have a maximum 
capacity of 5,000 watts, varying with the speed of the train, which, 
at 10 miles per hour, gives about 48 volts and 35 amperes, and at 60 
miles, 65 volts and 75 amperes. e E. M. F. and current of the dy- 
namo gradually increase with the speed. Тһе brushes are mounted 
in pairs on a rocking frame so arranged that either set of brushes 
can be brought in contact with the commutator as required by the 
direction of the train. In the same car with the dynamo, 22 ac- 
cumulators, weighing about 4,000 pounds, are placed in parallel 
with the dynamo for use whenever the train stops. Connected 
by a belt from the dynamo is a centrifugal governor which joins 
up the circuit at any desired speed, causing the dynamo to charge 
the accumulators. When the lamps are not lighted, the governor 
introduces resistance into the dynamo field reducing the out-put 
to about 40 amperes, in order not to damage the accumulator 
plates. When, however, it is necessary to light the lamps, the 
ynamo generates the full current, of which about 35 amperes pass 
mto the lamps, the balance being stored in the accumulators. 

In each lamp circuit a regulator is placed in order to keep the 
light in the lamps at the same power, regardless of the speed of the 
train, and to shunt any surplus current into the accumulators, so 
that 42 volt lamps may be used with a dynamo of any E. M. F., 
above that voltage without any variation ‘n the light of the lamps. 

The connections between the cars are made by coupling two 
cables together, and when the dynamo runs below a certain speed 
a cut-out breaks the circuit of the armature, preventing the cells 
from discharging themselves through it and burning it out. 
Should the dynamo not furnish enough current for the lamps, the 
accumulators supply the balance, and in doing so strengthen the 
field magnets and thereby cause an increase of current in the dy- 

os. One arrangement of the circuits of these trains, has the 

eld magnets of the dynamo wound with two wires in opposite 

directions, one of which is in shunt to the armature, as if the 

dynamo was an ordinary shunt machine; the other is wound in 

Ше reverse direction, as if the dynamo were a compound machine, 

and the accumulators are in series with that wire. Thelamps are 
also in shunt with the armature, 

The trains on which this system is used, consist mostly of ten 
care, which run solid, that is, are not broken up, ard average 
forty 12 c. p. lamps to a train. By using accumulators in each 
car however, no difficulty would be found in splitting up the train 
at various points. 

The figures given by Mr. Houghton are as follows : 

Total weight of the plant on each train, - Z tons. 
Cost of plant on each train, — — C4400 sterling. 
Cost of maintenance per annum, - =- £65 ч 

The only attention given the trains is at each terminus, where 
one man inspects the apparatus, oils the pulley bearings, etc., be- 
fore the train pulls out. One of these trains has been running 
since December 19th, 1883, without a single failure being reported. 
During the first eleven months of its use it made 2,852 trips and 
ran 27,322 miles. 

The Midland Railroad of England is running three trains 
lighted by electricity, and has recently fitted up two others. Two 
of these are short trains always run soiid, and the others main line 
trains made up at various points. The dynamo is placed in the 
baggage car and is also driven from the car with about the same 
electrical arrangements as are used on the London and Brighton 
road. The short trains have 85 lampe run from one set of storage 
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batteries in the baggage car. On one train the batteries are in 
series, but on the others in parallel. This seems to be the most 
satisfactory. 8 c. p. lamps are used on this road, two to each 
compartment, which can be turned down, and this feature is found 
to be very convenient to through passengers. 

This system of үлүш passenger trains is becoming very 
popular in England, and it is believed that all such trains on the 
important roads of the Kingdom will shortly be equipped in this 
way. The 5 as shown by seven years' experience on the 
London and Brighton road is certainly not greater than where 
common oil is used, and seems to corroborate the report made by 
MM. Sartiaux and Weissenbruch, to the International Railroad 
Congress at Paris, a year or two ago, in which it was stated that 
for lights of the same candle power, gas supplied by the Pintsch 
system would cost about 11.8 centimes, and colza oil about 16.9 
connues рег lamp hour as against 5.6 centimes for the electric 

ight. 

Compared with the practice on American roads, the economy 
of this method of generating the current, is remarkable. It has 
been stated, however, by various authorities, that it is impoesible 
to secure even fair results in train lighting in this country where 
the power is supplied by the car axle, owing to the numerous 
curves on American roads, around which the wheels will often 
slide without turning the axle a single revolution, thus seriousl 
damaging belts and armature, and cause constant changes in speed; 
while English roads are almost always tangents, and a high and 
constant rate of speed is maintained. Theexperiments made here 
some years ago seem to corroborate these statements.. 

In 1886, or 1887, Mr. Barrett, of Springfield, Mass., fitted up a 
train on the Connecticut River railroad, to be lighted with electric 
lamps run from a dynamo, obtaining its power from the car axle. 
A countershaft was used and a peculiar arrangement of a friction 
clamp transmitted the power to a pulley on the shaft. This clamp 
was governed by centrifugal weights balanced by stiff springs. 
When the dynamo ran at its normal speed, these springs just bal- 
anced the friction of the clamp, and there was no slip; an 
increase of speed then caused the friction to diminish and the pul- 
ley slipped upon the shaft until the equilibrium was restored ; 24 
accumulators were connected with the circuit as a regulator, keep- 
ing the lamps lighted when the train stopped, and a centrifugal 
governor broke the accumulator circuit when the train slackened 
its speed. The brushes were attached to a rocking arm, or lever, 
which was tilted by magnets in either direction in accordance 
with the forward or backward movement of the train. 

Owing to the arrangement of the car trucks, it was found very 
difficult to obtain the proper speed of the dynamo, and after suc- 
cessive trials with belts, ropes and chains, it was finally abandoned. 
Since that time there have been no further experiments of this 
character in the United States, but it is stated that such improve- 
ments are now being made in the driving gear as will obviate the 
difficulties heretofore encountered, and that further trials in this 
direction may be looked for within the next six months. 


The electric lighting of trains has been hitherto considered 
very much as a luxury, but its superiority has been demonstrated 
in во many ways that it is now being regarded almost as a neces- 
0 yet before it can be generally adopted it must be practicable 
to light the cars on a large scale, and to maintain the plant on 
each train in good order without expert assistance ; it must also 
be so simple, and at the same time so durable, that mechanics of 
ordinary ability can be utilized to make the few repairs it will 
require ; its cost, therefore, must be reasonable as compared with 
Са давро of lighting, and the character of trains on which it 
is to be used. 


From the facts above mentioned, it will be conceded that all of 
these requirements are filled by the English system of taking 
power from the car axle; it is, therefore, confidently expected that 
the well-known jngenuity of our American engineers and invent- 
ors will be found sufficient to overcome the obstacles which now 
prevent us from utilizing in the same way the motion of the trains 
on our roads. 


The successful illumination of the Hoosac tunnel in Massachu- 
setts, by 1,250 incandescent lamps ра 40 feet apart on each of 
the two tracks, affords a remarkable illustration of the flexibility 
and superiority of the electric light over other illuminations, and 
the advantages of the arc and incandescent light for the illumina- 
tion of our depots, waiting rooms, train sheds and offices are so 
apparent, and well understood, and their use so extensive, that it 
is unnecessary to make more than a passing notice of this branch 
of the subject. 


In thus considering the various directions in which the electric 
current has been adapted for illuminating purposes in the railroad 
service, one is struck by the extraordinary progress that has been 
made in the art during a few years, and the enormous possibilities 
that the future opens up for the utilization of this most wonder- 
ful of nature's forces. So much bas already been accomplished, 
and so numerous are the workers in the new field, that before 
another decade of years has rolled around, steam will have been 
supplanted by electricity, as the motive power of our railroads, 
and the locomotive of the future will indeed be thethe fiery 
steed called lightning harnessed and subject to the control of man, 
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THERMO-CHEMISTRY IN RELATION TO ELECTRO- 
MOTIVE FORCE. 


BY PROF. J. E. SIEBEL. 


The quantitative relations between the chemical changes tak- 
ing place in & galvanic battery and the quantity of electric 
power generated by such battery are well understood. The 
amount of heat generated in the whole circuit is equivalent to 
the total electric power or volt amer (electromotive force 
times current strength), generated by the battery, aud also equiva- 
lent to the amount of heat which would be produced by the 
chemical changes going on in a battery had the same not been 
converted into electric energy. Attempts have also been made to 
establish relations between the electromotive force and the chem- 
ical changes going on in a battery, and, according to Sir Wm. 
Thomson, the amount of heat corresponding to the chemical 
changes going on in a battery while one molecule of zinc is dis- 
solved is proportional to the electromotive force of such battery. 
This, indeed, happens to come out correct in a case of some con- 
stant batteries having a depolarizer, but it can readily be seen 
that it is not generally applicable. 

Take, for instance, the case of several elements, each made up 
of zinc as the electro-positive metal, acidulated water and another 
more electro-negative metal, say iron, copper, silver, etc. In the 
case of each of the different elements so formed the electromo- 
tive force is a widely different quantity, while the heat equivalent 
to the chemical changes in the battery, while one molecule of 
zinc is being dissolved, is the same in all cases, since no chemical 
changes take place at the negative electrodes. 

Considerations of this kind and the conviction (based upon 
the result of certain deliberations, the drift of which it is not 
desirable to enlarge upon at present) that definite relations of 
some kind must exist between the chemical changes in, and the 
electromotive force of, a battery, have led me to the elaboration 
of a formula, which I think covers the subject quite satisfactorily. 
At present I will only consider its application to batteries consist- 
ing of two metals and dilute sulphuric acid. The electromotive 
force of such element is, according to the inferences drawn by 
me, nearly proportional to the difference of the heat which a 
molecule of each one of the two metals could evolve by being 
acted on by dilute sulphuric acid independent of the battery, 
under favorable conditions. 

In order to establish the correctness of this assertion I submit 
the following table which also will more readily show the import 
of the rule referred to. The first column in this table gives the 
names of the various metals, the second column, their electromo- 
tive force in juxtaposition to dilute sulphuric acid, expressed in 
volts. In these figures the electromotive force of zinc may be 
considered as a number somewhat arbitrarily chosen, yet with 
reference to it the other figures represent electromotive force 
as established by Hockin and Taylor. (See Journ. Tel., Eng. & 
Elec., 1879.) The third column shows the relative amount of heat 
in calories generated by one molecule of the different metals in 
being dissolved by dilute sulphuric acid. It is readily seen that 
the heat evolved increases with the electromotive force evolved in 
volts, multiplied by 1,000 for each calorie produced by the com- 
bination per molecule of the respective metal with sulphuric acid 
and the elements of water. 
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| Calories. 

Potassium.............. 8.500 | 196,000 0.0180 
Sodium 3.460 | 187,000 0.0185 
ZO. cr lune ERE AES 1.580 | 106,000 0.0140 
Cadmium ............. 1.220 89,500 0.0137 
TIR cop EOS ess 1.050 | not determined. 
bend. suere жесш 1.060 73,800 0.0148 
rr Pn 1.180 87,200 0.0120 
Copper 0.580 56,000 0.0104 
Өүуег.................. 0.800 20,400 0.0147 

7/3 8 0.280 not determined. 
Mercury ............... 0.260 Ж s 
Platinum " 0.150 “ “ 
Carbon..... .......... —0.976 —18,500 0.0148 


Although the figures in the fourth column are by no means ex- 
actly alike, as they should be in accordance with the theory pro- 
unded, yet they show plainly enough that a direct quantitative re- 
tion exists between the electromotive force and the heat of combi- 
nation ; moreover, it should be considered that it would have been 
a very easy matter to make them correspond exactly tomy theory 
by substituting the value of some electromotive forces by such as 
have been obtained by some other observers. Furthermore, it is 
also to be presumed that other atomic properties do in some meas- 


1. Read before the Chicago Electric Club at their second annual meetiog, 
June 27, 1890. 


. the compressed gases expand an 
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ure affect the above relation; indeed, the fluctuations in column 
fourin some measure appear to follow the fluctuations in the 
atomic volume of the ditferent metals. 

So far as the limited amount of observations in regard to 
electromotive forces and thermo-chemical phenomena have en. 
abled me to go, I find the above relations maintained in batteries 
composed of other materials than the ones selected &bove ; more- 
over, the applicability of the law of Sir Wm. Thomson above 
quoted in regard to certain batteries would seem to be a special 
case falling under the above generalization. 

As stated, the values of the electromotive forces in the second 
column of the above table are based on the determination made 
by Hockin and Taylor. They were, however, reduced to zinc not 
amalgamated. In the case of sodium and potassium the electro- 
motive force had to be corrected also, as a solution of sulphate of 
zinc was used, instead of dilute sulphuric acid, as in their 
case. Carbon not being mentioned by them, this item was sup- 
plied from the observations of Branly (Ann. Sc. de l'Ecole Nor- 
male, 2, p. 228, 1873). The thermo-chemical data in the third 
column was taken from a table in A. Naumann's ‘‘ Thermoche- 
mie," 1882, page 481. The item relating to carbon, representing 
the heat evolved by carbon in combining with hydrogen, was 
taken from the same source, page 413, and it is placed in the 
negative, representing as it does, not an actual ch , but a 
demonstration of an affinity or tendency acting in oppoaite direc- 
tion to that of zinc and other more electro-positive metals, the 
tendency of which is to form oxygen compounds under the cir- 
cumstances in consideration. It will also be noticed that the 
relative electromotive forces will not be changed by adding or 
subtracting the same number in case of each of the res in the 
second column, and that by changing these figures in this manner 
the 5 referred to may possibly be brought out more cor- 
rectly. 

Connected with the above subject, at least as regards the 


theoretical considerations involved in both, is a method of pro- 


ducing refrigeration by means of electricity, planned some time 
ago. It contemplates the creation of cold in such a manner that 
the heat abstracted from the medium to be refrigerated is made 
a source of power, instead of being wasted, as is done in the re- 
frigerating machines of the present. This it is propose to bring 
about by the SECO ME of water under high pressure by an 
electric current produced by a dynamo or otherwise. The gases 
80 produced, namely, hydrogen and oxygen, either singly or 
mixed, are used to propel engines by reason of the energy they 
being under high pressure. | 

After having done work in this manner and having had their 
temperature reduced correspondingly, the gases can be used for 
refrigerating purposes by being carried through the rooms to be 
cooled. After this the gases, by virtue of their chemical affinity 
toward each other, still sufficient energy to be utilized in 
the form of electricity or mechanical force for the decomposition 
of the water. In this manner the power of the engine in which 
d. the refrigeration would be 

ed. This, of course, is speaking theoretically ; 


clearly gai prac- 


. tically there are, of course, losses of power the extent of which 


Ihave not yet undertaken to determine. Theoretically speaking, 
however, I have been unable to find any great objection to the 
system proposed, but am very much D to have had an op- 

rtunity to ay the subject before a y of men, some of whom, 
dende would be able to point out such difficulties if they 
really exist. 

To caution those who are apt to see an attempt at perpetual 
motion in the above method, I will distinctly state that the above 
device is nothing of the kind. It is a system calculated to effect 
the conversion of low differences of heat potential into mechani- 
cal power ; but it is not an attempt to create power from nothing, 
which is the essential of perpetual motion as it is popularly under- 
stood. For, although theoretically speaking, such an arrange- 
ment would keep in motion forever under ordinary circumstances, 
after being once set in motion on the above plan, yet it would 
stop at once if the difference between the temperature of the ex- 
panded gases and that of the rooms or tanks to be refrigerated 
should fall below a certain limit, as might indeed happen in cold 
weather or in a cold climate. 


ATMOSPHERIC ELECTRICITY IN THE TROPICS. 


In order to investigate the relations of atmoepheric electricity 
tothe moisture of the air within certain limits, Herr F. Exner 
has made observations of the fall of atmospheric potential in 
countries with high relative moisture, particularly in the Indian 
Ocean between Aden and Bombay, in Bombay itself, and in 
Ceylon, both on the coast and in the interior. The measurements 
were made with transportable apparatus invented by Herr Exner. 
All the values of the fall of potential were positive. Nearthe 
coast the finely-divided spray: arising from the breaking of the 
waves ба кагун. an increased action on the fall of potential. On 
the other hand, measurements made in Cairo and the vicinity 
showed that there the dust of the air, exerted a lessening influ- 
ence on the fall of potential, which, with a strong wind, was so 
marked that the sigu of the fall of potential became negative. 
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SOME WORK OF THE CONNECTICUT MOTOR. 


Ir may safely be claimed that for nearly all purposes 
where power is required, the electric motor possesses de- 
cided advantages over all other power generators ; while 
in many cases its advantages place it far in advance, Thus 
there are situations where it is practically impossible to 
genera power, as in stamp-mills on mountain ledges, 

rills on quarry faces. Again there are situations where 


it is inconvenient to generate power, as on draw-bridges, 
travelling cranes, etc. There are still other situations in 
which it is frequently unprofitable to generate power, 
such as small shops requiring a few horse power to drive 
the machinery, and where a steam engine would entail a 
disproportionately heavy outlay and continual expense for 
In all these situations the electric motor 


maintenance. 
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Whereas, in the names thus far adopted the'eminent services 

of Americans have not been recognized ; therefore 

, Resolved, that in the opinion of the American Institute of Elec- 
trical Engineers, a just distribution of the honors thus bestowed 
necessitates a recognition of the splendid contributions to electri- 
cal science of one or both of America's great electricians, Benja- 
min Franklin and J oopa аспу ; and 

Resolved, that this Institute will gladly co-operate with other 
bodies in this country and abroad to secure the general adoption 
of these names for electrical units ; and 

Resolved, that the name of Henry should be given to the prao- 
tical unit of self-induction, since he was the discoverer and 
est investigator of this phenomenon, and because this unit at the 
present time is called a quadrant, which is merely a numerical 
value and not a suitable name. 

Resolved, that this Institute recommend to electrical societieg 
and electrical engineers the general use of the name of Henry for 
the unit of self-induction as being the quickest and surest way to 
secure its final adoption. 


Tm 


Figs. 1 AND 2.—COXNECTICUT MOTOR DRIVING MACHINE TOOLS AND BLOWER. 


finds a large field for application and is now being em- 
loyed. 

á As an example of this we illustrate in the accompanying 
engraving, Fig. 1, a shop the machinery of which is driven 
entirely by a motor built by the Connecticut Motor Co., of 
Plantsville, Conn. Besides the shop shafting, there are 
eight tools, consisting of drill presses, planers, lathes, 
blower, etc., consuming all the way from one-quarter up to 
three and one-quarter horse power. 

The engraving, Fig. 2, shows a motor built by the same 
company and directly connected to a blower. 


AMERICAN NAMES FOR ELECTRICAL UNITS. 


At the regular monthly meeting of the American Institute of 
Electrical Engineers, held June 17th, 1890, the following resolu- 
tion recommended by the council was introduced by Mr. Francis 
B. Crocker, with the request that it be taken up for action at the 
next meeting of the Institute in September : 

as, it has been the custom in the nomenclature of elec- 
trical unite to perpetuate the names of men who have contributed 
most to electrical science ; and 


It is unfortunate that the name of unm for the unit of induc- 
tion was not adopted at the Paris Electrical Congress of 1889. If 
the attention of the Congress had been forcibly called to the fact 
that Henry discovered self-induction and that his work on both 
self and mutual induction was of the greatest importance, his 
name would probably have been adopted then. Henry's discovery 
of self-induction, which is, of course, the fact that gives the strong- 
est claim, was made in 1832 and published the same year in Silli- 
man's Journal. In this paper he describes experiments showing 
that the spark obtained by breaking a circuit composed of a bat- 
tery and a long wire is greater than with a short wire, and that 
the spark is further increased by coiling the wire. He then 
clearly states that the phenomenon is due to the action of the cur- 
rent on itself, all of which is perfectly correct and would be a 
good statement of the facts even at the present time. 


THE EMPIRE CITY SUBWAY COMPANY. 


The Empire City Subway Company, Limited, has filed a certif- 
icate of incorporation at Albany. The company is formed for 
eneral subway work in New York City and elsewhere in the 
State. The headquarters of the business is in New York, and the 
capital of the company is $500,000. The incorporators are William 
T. Bouchelle, John C. Reilly, Union N. Bethell, Hiram F. Stevens 
and David B. Parker, 
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THE “CUTTER” BRANCH CUT-OUT. 


Amonc the many specialties which that enterprising new 
firm, the Great Western Electric Supply Co., is putting on 
the market, is a branch cut-out with a number of novel 
features. The cut shows the Cutter branch cut-out com- 
plete. It consists of a peculiarly shaped porcelain base 
and four brass connecting pieces. The brass pieces are set 
into recesses in the porcelain, two of them clamping a re- 
duced section of the porcelain and all four being firmly 
held by single screws from below. These screws go in far 


THE ‘‘ CUTTER” BRANCH Сот OUT. 


enough to admit a thick insulating coating between them 
and the back, so that the block may be safely set against 
adamp ceiling. The wires are readily fastened without 
removing any screws. Neither the main nor the branch 
wires need be cut, but are merely bared opposite the fas- 
tenings, and owing to the shape of the porcelain block the 
main and branch wires can never touch each other, . As 


Pl LP lg Lg ELLA lg d d d. d d d d d lI | o dt) 


S г 
2, 
Ф 


0 
е 


е 
> 
e 


Fid. 1.—ARc LAMP SUSPENSION PULLEY. 


common screws are used throughout, any lost ones can be 
readily replaced. 

These features will commend themselves, but perhaps a 
still more novel one is that of a bridge covering the cen- 
tral portion of each fuse. The fuse is easily put in place, 
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merit. By its use the weight of the lamp is supported by 
the mechanism in the pulley case, and the hoisting rope is 
relieved of all strain. Those who have suffered from 
broken lamps caused by the parting of the hoisting rope 
will appreciate the advantages of the new device. 

The accompanying illustrations show clearly the manner 
of operation. Fig. 1 shows the position of the parts when 
the lamp has been raised to nearly its proper elevation. 


(ptt Nn gt gogo "PF. 


DD 
2, 
2 


^ 
2 
ГА 
¢ 
[4 
ГА 
е 
L4 
, 
А 
" 
7 
^ 
4 
, 
ГА 
7 
s 
‚ 
4 
4 
[4 
, 
[4 
7 
ГА 
7 
й 
* 
7 
7 
7 
7 
^ 
^4 
7 
7 
^ 
7 
7 
А 


FIG. 2.—ARC LAMP SUSPENSION PULLEY. 


By slightly raising the lamp, the knob upon the rope en- 
gages the nearest bifurcated end of the swinging pawl, 
which revolves upon its axis into the position shown in Fig. 
2, the other end of the pawl swinging under the knob upon 
the rope. The lower, or supporting, pawl is securely held 
in position by the upper pawl as shown in Fig. 2. The 


a x I A 
2, 


<» 
u чь чь чь чь чь ча чь чь чь чь чь mm чь чь чь чь чь M ЧӘ ОР 


and when it burns out the bridge restrains the sputtering 
and catches the burnt metal. Thus the bridges give the 
effect of a cover, although оро and are neater and 
cheaper. The whole is strongly made, nearly twice the 
size of the cut, and suited for 20 amperes or less. 


A NEW ARC LAMP SUSPENSION PULLEY. 


AMONG the numerous new and useful electrical devices 
which are being brought out by the Great Western Electric 
Supply Company, of Chicago, is a pulley for suspending 
arc lamps, which possesses some features of considerable 


Еа. 3.— ARC LAMP SUSPENSION PULLEY. 


lamp is thus supported by the knob on the rope resting 
upon the lower pawl. 

To release the mechanism, the lamp is raised until the 
knob on the rope engages the end of theupper pawl, which 
is by this means raised enough to release the lower pawl; 
the latter then swings downward and permits the lamp to 
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be lowered, 'The whole mechanism is controlled by the 
hoisting rope, and no auxillary cord is needed. 

The ше былат is very simple and entirely automatic in 
its action. It is the invention of Jas. A. Lobat, of 
the National Engineering Bureau, of Chicago. 


STANLEY'S SELF-REGULATING ALTERNATING 
MACHINE. 


Wirs the object of maintaining constant potential in 
alternating machines under all variations in load, Mr. Wm. 
Stanley, Jr., has recently designed a type of machine in 
which the excitation of the field magnet is automatically 
varied proportionately to the amount of load. He accom- 
plishes this by the construction illustrated diagrammatic- 
ally in the accompanying engraving, in which for the sake 
of clearness only two armature coils are shown, one supply- 
ing current to the external circuit and the other energizing 
the fields. | 

As will be seen, C is ће armature-core, upon which are 
wound independent armature-coils, A B, at ue angles to 
one another. 'The armature-coil, B, is wound in a recess, 
б, во that it lies within the exterior circumference of the 
core, and its terminals are connected with the field-magnet 


STANLEY'S SELF-REGULATING ALTERNATING DYNAMO. 


coils, m m, by means of a commutator, D, and brushes, d’ 
d’. The coil, A, is connected with the mains, L' L', by 
means of collector-rings, c' ct. Applied to the coil, B, is a 
supplemental coil, a, consisting of a 5 few 
turns of wire and connected in series with the coil, 4. 

It is evident that current from the coil, 4, will flow 


through the supplemental coil, a, at the moment when the 


coil, B, is in its position of minimum electromotive force, 
and the flow of current through the coil, a, will develop 
lines of force in a direction operating to strengthen the 
polarity of the armature-core and increase the number of 
the lines of force threading the coil, B. On an increase in 
the current in the external circuit there will be a decrease 
in the difference of potential between the terminals of the 
coil, A, supplying current to the circuit, and in order to 
maintain the difference of potential constant an increase in 
the excitation of the field-magnets is necessary. The fall 
in potential is, however, accompanied by an increased flow 
of current in the external circuit, and consequently through 
the supplemental coil, a, and the number of lines of force 
of the magnetic field of the machine threading the coil, B, 
is augmented by the additional lines of force developed by 
the increased flow of current through the coil, a; hence 
there will be an increase in the potential developed in the 
coil, B, with a corresponding increase in the excitation of 
the field-magnets, and the difference of potential be- 
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tween the terminals of the work-circuit will be maintained 
constant. 

Conversely, the tendency to a rise in the difference of 
potential between the terminals of the work-circuit conse- 
quent upon a decrease in load will be checked, since the 
number of lines of force threading the coil, B, will decrease 
with the decrease in the quantity of current flowing 
through the coil, a. 

It is evident that the position of the coil, a, will be re- 
versed with each reversal in the direction of the current 
flowing through it, and thus the lines of force developed 
by the current in the coil, a, will maintain a constant 
direction, as related to the direction of the lines of force 
of the magnetic field of the machine, and will always oper- 
ate to assist the magnetization of the armature-core. 


THE ELECTRICIAN OF THE CHICAGO WORLD'S FAIR. 


We have received a copy of the following petition :— 

We, the undersigned, representing electrical interests and in- 
dustries, request the selection of Mr. J. P. Barrett, Electrician of 
the City of Chicago, by the Board of Directors of the World’s 
Columbian Exposition, to have practical charge and control of the 
Electrical popes Gnent of the Columbian osition : 

Frank A. Wunder, Western Agent Schuyler Electric Company; 
Frank J. Baker, Western Agent United Electric Traction Co.; F. 
S. Terry, Manager the Electrical Supply Co., President Chicago 
Arc Light and Power Co.; B. E. Sunny, Western Manager Thom- 
son-Houston Electric Co.; F. S. Gorton, M er the Chicago Edi- 
son Co.; W. P. Adams, General Manager Western Power Con- 
struction Co.; Herbert Wadsworth, Western Manager Excelsior 
Electric Co.; Jas. A. Lounsbury, National Engi ES AR, RM 
H. F. Winston, President Illinois Electrical terial Co.; W. 8. 
Salisbury, Electrician American Electric Motor Co.; E. M. Bar- 
ton, President Western Electric Co.; C. A. Brown, Vice-President 
Electric Illuminating Co.; C. H. Wilson, Superintendent Chicago 
Telephone Co., Preeident Chicago Telephone Co.; H. B. Stone 
President Central Union Telegraph Co.; E. B. Chandler, General 
Western Agent Gamewell Fire A lard Co.; L. B. Firman, General 
Manager the Police Telephone and Signal Co.; Francis W. Parker; 
George C. Bailey, Manager John A. Roebling's Sons Co.; F. G. 
Beach, President Chicago Electric Club; Foree Bain, Electrical 
Engineer, Chicago ; John W. Calkins & Son, Chicago Office Rock- 
ford Electric Manufacturing Co.; E. E. Keller, Manager Chicago 
Office the North American Cons. Co.; E. L. Powers, аат 
Electrical Industries; Н. W. Hall, Manager the Hall Signal Co.; 
Edward Stockwell, Agent Ball Electric Light Co.; McIntosh Bat- 
tery and Optical Co., 141 and 148 Wabash avenue ; Electrical Mer- 
chandise Co., A. H. England, Secretary, 11 Adams street; J. L. 
Barclay, General District Agent Westinghouse Electric Co., Rail- 
way Department; B. F Stewart, President Emery Electric Min- 
ing Machine Co.; C. B. Osgood, rri a] Aaen Westinghouse 
Electric Co., Railway Department ; C. W. Barclay, 151 Van Buren 
street; Chas. T. Page, Secretary and Treasurer Englewood Elec- 
tric Light Co.; Geo. H. Bliss; R. C. Clowry, Vice President and 
General Superintendent Western Union е а a Со.; Е. Н. 
Tubbs, Superintendent Western Union Telegraph Со.; W. J. 
Lloyd, Assistant Superintendent Western Union Telegraph Co.; 
Elbert C. Ferguson, Attorney, 94 La Salle street. 


ELECTRIC WELDING AND ICE MACHINES. 


The ice famine is рове а bonanza for the Thomson Electric 
Welding Co., says the Boston Advertiser. There is a great de- 
mand at present for pipe welding machines, with which to make 
the long coils of pipe for artificial ice machines, for brewery coils, 
for sugar refinery and general refrigerating purposes. The pipes 
отоле come іп lengths of from 18 to 20 feet. Тһе coils аге 
frequently 600 to 700 feet long. By old systems the pipe is welded 
together by a slow and laborious process, requiring fifteen min- 
utes for each weld, two blacksmiths and a dozen helpers and a 
large space, each pipe being lifted from the forge to the anvil and 
a mandril inserted. There is often a serious loss of ammonia as a 
consequence of imperfect welding. By the electric process the 
welds can be made so homogeneous that there is no chance for 
ammonia to escape. The length of time required is two minutes for 
each weld, aud all the help required is a man and a boy. The cost 
of the old process is fifteen cents each; by the new, two cents. As 
the coil is bent after each weld, the work can be done in a very 
small space. The managers of the Welding Company consider 
this, next to shell welding, the most important industry which has 
sprung up as a result of the welding invention. 


A MAGNET FOR GOLD.—Mr. A. W. Chellis, has, it is stated, been 
exhibiting at Truckee, Cal., an electric mineral ball," which has 
au attraction for gold. 
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THE STORAGE BATTERY IN TRACTION WORK ! 
BY J. K. PUMPELLY. 


WHEN I had the honor of addressing you a short time ago, I 
attempted to show how useful storage batteries could be made, 
and to what extent economy could be effected by them. The 
. was then asked, why it was that storage batteries had 

us far failed to realize the predictions made concerning them. 
This question I propose to answer, basing my remarks upon actual 
tests that have been made in street car traction, the moet difficult, 
probably, of all work they have been set to accomplish. 

Why, with all this force at hand, and under control of man 
has there been such failure in street car work? Let us study well 
the problem, and by the experience of practical, earnest men, de- 
termine whether we очо! not to charge ourselves with much of 
the failure; we may find that the obstacles to success come from 
the outside, and not from the batteries themselves. We have 
given our young horse too much to do. Could we have under- 
stood the language of our straining, overworked street-car horse 
or the more patient mule, we would have known long ere this 
how varying is the traction work on a street car. To show this I 
need only cite Mr. A. Reckenzaun’s very elaborate paper on 
electric traction.? 

You will see by the practical notes of Mr. Reckenzaun, that 
the condition of the track and roadbed and the quickness, watch- 
fulness and coolness of the switchman on the car platform, has 
much to do with the success of electrical traction, apay 
when a stored power is used. This last quality in the driver, or 
man who controls the out-put of current, who knows by experi- 
ence what he needs and what is wasteful, can make the use of 
storage batteries economical, or otherwise. A car has lately been 
filled up with batteries at the order of the Middleborough Land 
Co., of Kentucky, which is completely controlled by the switch- 
man. The batteries are connected in parallels of 25 cells each, 
aside from the regular series connections, and as 100 cells com- 
pose the outfit, the switch is divided into sections of four with 
resistance between each section to prevent flashing, when rapid 
changes аге made under а strong current. Thus the switch acts 
much as does the steam throttle in the hands of the engineer. 

To give the first impulses for a start, 25 cells of the battery 
are thrown into circuit with the motor, which is thus saved from 
heating or straining, and at the same time feeds the impulse of 
magnetization which starts the armature; the counter E. M. F. 
which begins to be created as the armature revolves, permits of a 
stronger current and the movement of the switch to the next seg- 
ment, throwing in 50 cells and then 75. When the car is well in 
motion the counter E. M. F. allows of the entire battery of 100 cells 
being switched in series. Thus it can be seen that PER d a 
current of 50, 60 or 80 amperes is needed to start a loaded car, 
this current is divided upso that one group of batteries helps 
the other by dividing up the load, taking less out of each cell and 
also saving the motor from heating. 

Still the question isasked, Why, if the success is such as re- 
presented on the above mentioned road, are not all doubts settled 
and the storage battery generally adopted? It is certainly the 
ideal method for street-car traction ; each car being independent 
of any other, motion can be forward or backward. A car can 
even run off the track, and if out of order run over the main 
road to the car house, if not too far away. There are two reasons 
for this hesitation. First, some of the batteries heretofore used 
are not durable enough, their mechanical building up or putting 
together of the plates fails to resist the jar of the rail- 
way and the sudden increased draught of current to which the 
battery is often subjected. In these batteries any touching of the 
two opposite pole pe destroys the ссе of the entire set 
and nothing can be done to remedy the evil for the time, but to 
take out the one disabled cell and put in another. Now this ten- 
dency of the plates to get together is constant and comes v 
likely from the unequal expansion of the lead support whic 
holds the active material and is a conductor for t e current. 
There is also a tendency of the blocks of active material to flake off 
or to fall out under a jar, the pieces or flakes often catching be- 
tween the two plates, which are never over M of an inch apart, 
and thus short-circuiting the battery and rendering it useless. Fine 
crystals of lead sulphate slowly form between the plates, and in 
this way do the damage in the most mysterious manner, for these 
crystals can hardly be seen. | 

The second reason is to be found in the weight of the battery, 
and as constant efficiency depends very much on the weight of 
lead and lead oxide of which the battery is made to-day, it can- 
not be avoided unless the managers of the road look at it in the 
right way and arrange shorter trips and more frequent changes. 
For instance, suppose a six hours trip of 40 or 50 miles (like the 
example mentioned above), needs a battery of 150 ampere-hours 
capacity ; to obtain this сарасиу we must have at least 80 bat- 
teries weighing 95, or, more likely, 40 pounds each; all this weight 
besides the car, motor and load must be supported and propelled 

1. Abstract of paper read at the Second Annual Meeting of tlie Chicago 
Electric Club. 

2. See Тив ELROTRICAL ENGINERR, June 18, 1890. 
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by the forces excited in the battery itself. What would be the 

most practical and sensible way to improve this condition? 

Surely to shorten the trips, and as we learn by al ger that it 

needs a battery of 150 ampere hours capacity (and which capacity 

depends upon Acora n weight of batteries), to run 50 miles at 8 
our, 


es an then why not use & 100 ampere-hour battery, 
weighing say 25 lbe., and run 80 mile trips. The batteries, being 
lighter, could more quickly and easily be slid into &nd out of the 


car, more quickly charged, and cost less money per cell. If the 
trip occupied four hours to run the 80 miles, then four hours 
would be Bog ae “ i the *** es 100 
am , the o delivering a current, in charging, o am- 
pere pe hous, which would be a fair normal current for a 
properly constructed battery. ‚ А 

ost of the batteries of this size and weight will not bear а 
charging current of 85 amperes, and this has been one of the 
troubles that the experimental street railways have had to con- 
tend with. I am sure, however, that a battery is now on the 
market which will take such a current, will not get out of order, 
will not be injured by jar or heavy current discharge, in which 
the plates lie horizontal in the cell, and all opposing pole plates 
are separated from each other by intervening sheets of porous 
&bsorbing and non-conducti ular fibre, inert and non-cor- 
roding in the electrolyte, and by reason of which the internal re- 
sistance is not increased, although it has been contended by many 
that this latter objection would exist. . 

I am also quite confident that another battery will soon appear 
in which fa before found in storage batteries will be over- 
come, not by lessening the weight of the battery, but by avoiding 
uncertainties caused by buckling, etc. These batteries are men- 
tioned here merely to show that when all the arrangements are made 
on the road, their ability our proper construction to do the 
work constantly, can be depended upon. If, indeed, we have not 
this certainty of durability, all data, all estimates are useless and 
n р of time Tum money. 3 = 

wo rear e economy o on by rage ttery 
compared wit that b means of the overhead wire. It takes an 
engine of at least 250 h. p. and a dynamo of the same power, con- 
stantly running, to propel seven cars over the above-mentioned 
route. To charge batteries, that is, one set of 80 cells for each 
of the seven cars, would need an engine of 58;h. p., a dynamo of 
the same power of 1,840 volts, delivering a current of 35 amperes; 
and this o would have to run four hours. If the Ei e were 
arranged for a change of batteries every four hours after the first 
set were charged, a 58 horse-power dynamo and engine would do 
the work, or, better, two 80 horse-power dynamos only 
part of the time. 

The dynamo for the overhead system must keep the E. M. F. 
constant, whether seven cars are ing, or a less number. It 
must also supply such constant E. M. F. that the motor at the end 
of the wire, six miles away, shall receive the same electrical im- 
pulse as at the end near the source of power, and it is well-known 
what the drop in the line is per mile and the loss of power. We 
find that 10 per cent. yearly on the first cost of the batteries will 
make up for any deterioration in a well-made battery, and that 
amount will keep in order the overhead wires. 

It might be of interest to mention here in closing the Patton 
motor system now being thoroughly tried at Pullman, in which 
great interest is taken by street railroad men, not only because it 
can be made quite independent of short stations, avoids the neces- 
sity of charging batteries and can use as trailers hundreds of 
e cars too lightly made or too old to support a set of heavy 

tteries. 

The locomotive car is something like the grip car, although it 
carries in the centre a gas engine of 714 h. p., with a tank suffi- 
cient to supply fuel for many hours and a dynamo of 7X4 h. In 
while underneath are 60 storage cells and a motor of 15 h. p. 
front there is still room to seat 20 or 80 persons. | 

By referring to the data on traction, just read, you will appre- 
ciate the principle and economy of this plan. We learn that an 
average run on the generally used lines of street railway uses 435 
h. p. of energy and only in starting, ascendin es or 
short corners is much more power needed. Hence in the Patton 
system a current sufficient to charge 60 cells with 15 amperes, 
under a pressure of 170 volts would keep the batteries charged, 
although part of the current, sufficient to generate 45 h. p., was 
being constantly drawn out of the battery while running on a 

eve 

Now, as the реше is constant at about 2.4 volte for each 
cell, or about 170 volts, the current necessary to do the work is 
drawn from the battery ; when the pull comes, such as ascending 
grades, going around curves, or starting, then the counter E. М.Р. 

evelo in the motor, which is wound to develop 20 h. p. under 
the pull, would lower the voltage to that of the sixty cells on dis- 
charge. The instant this takes place, the current flowing into the 
motor from the batteries is always sufficient to develop the full 
power needed, and this equilibrium is automatic. As the voltage 
of a battery on the first moment of discharge is always higher by 
.1 of & volt per cell there would be developed from the battery of 
60 cells, at the moment it was called upon, a higher efficiency than 
could be estimated on a basis of average efficiency, and hence we 
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learn from varied trials that the battery thus constantly charged 
exerts tremendous and unestimated energy at the moment, very 
much as a man or a horse can exert unusual power under excite- 
ment or strain. | 
It is found that on a level track, twoloaded cars can be drawn 

at the rate of 12 miles an hour, around curves and up 8% and 4% 

rades, and often when the longest runs have been made on a 
evel, needing only 44¢ h. p. and the cells have become во full 
charged that the engine is shut off and many miles are run wit 
the battery alone. In this case also the E. M. F. from the battery 
can always start the gas engine. Now if а 71$ h. p. engine and 
dynamo will do the work by the use of the most condensed and 
convenient form of fuel, seven cars would need only 5214 h. p. in 
engines. 

t is claimed that this car, with one loaded car attached, can 
be run at a cost of 114 cents per hour. The size of the oil tank, 
which it would be convenient to carry, would bethe only limit to 
the distance run. Of course, stations at proper distances apart 
could be made, to renew the tanks. In a short time every day 
work, the only real test to success, will show just how practical 
and economical this, like other systems, can be. 


CORRESPONDENCE. 


CHICAGO. 


A New Conduit Railway System—A New Washburn & Moen Plant— 
Street Lighting—Electrio Railway Work. 


Mr. C. K. HARDING, an inventor of Des Moines, Ia., is stated 
as having perfected an entirely new underground electric system 
for operating street cars without the use of the unsightly over- 
head wires. He abandonsthe slot idea, which has been heretofore 
unsuccessfully worked upon by numberless inventors, and used a 
tight conduit in which the main wire may be thoroughly insul- 
ated. A company has been formed with a capital stock of $600,- 
000 to push the invention. 

À rumor was recently circulated to the effect that the Wash- 
burn & Moen Manufacturing OR ny of Worcester, Mass., 
who produce an enormous amount of iron and copper wire eve 
year at their large factories, a large portion of which output is 
used in electrical work, were negotiating for the purchase of a 
large tract of land in South Chicago for the erection of extensive 
works. It ів now definitely understood that an arrangement has 

ctically been completed for the purchase of fifty acres of land 

ying directly south of the property occupied by the Calumet Iron 
and Steel Company. The only step necessary to a consummation 
of the deal is the examination of the titles and the signing of the 
necessary үр 

An application for the extension of the electric lights on West 
Lake Street, as far as Western Avenue and around Union Park, 
on Randolph Street, has been favorably considered by Controller 
Onahan. ere is plenty of room for increasing the number of 
arc lights now in use for street lighting, and we hope the day is 
not far distant when the brilliant and penetrating arc-lamp will 
supercede the sickly gas-lamps which now vainly struggle to il- 
luminate Chicago's magnificent boulevards. It is time the pallid 
gas jets were laid away in innocuous desuetude to make place 

or their incomparable successor, electricity. 

The Calumet Electric Railway Company has been stopped by 
the Street Department from proceeding with the laying of tracks 
on Ninetieth Street and Mackinaw Avenue, South Chicago, be- 
cause the rails have not been submitted to the Commissioner of 
Public Works for his approval, as required by the ordinance. The 
representatives of the Company called upon Commissioner Purdy 
Wesday afternoon and informed him they could furnish a certain 
kind of rail, which the Commissioner said was satisfactory, and 
he therefore permitted them to go on with the work. 


CRHIC AGO. July 4, 1890. 


BOSTON. 


Villard Deal—Heavy Traffic in Electric Roads—Governor Brackett 
Vetoes the Consolidation Bill. 


Messrs. COFFIN AND GRIFFIN of the Thomson-Houston Electric 
COR BAD have returned from New York, and report has it that 
the Villard deal has not gonethrough. Mr. Villard has sailed 
for Europe and it is not expected that any further transactions 
will be entered upon until his return. The pooled stock can either 
remain, pending further negotiations, or be taken out at the option 
of the stockholders. 

The electrical system of the West End Company has been 
taxed to the utmost this week, when it became necessary to trans- 
port about 10,000 people every evening to and from Oakland Gar- 
den, where the gigantic spectacular play of the Fall of Babylon 
is being enacted. With the exception of a few delays on the 
opening night, it is creditable to the management of the road that 
they have managed successfully to cope with the enormously in- 
creased traffic. 
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Governor Brackett has vetoed the bill authorizing the consoli- 
dation of gas and electric companies. His chief objections were 
the chance for unlimited expansion and the valuation of the new 
stock for taxation. 

The legislative investigation as to the methods of the West 
End Company in procuring the passage of their bill is finished, 
and a unanimous report has been үсеше by the special com- 
mittee and accepted, in which it finds that the charges of bribery 
are wholly unsustained, but admits that large lobbying expenses 
were incurred, not only in entertaining members, but in retain- 
ing such members as were deemed necessary. 

Asa consequence of the above report, the House of Repre- 
sentatives has passed the West End Bill for an elevated road to 
be en on a vote of 97 to 72, and has also passed a bill to 
legalize the lobby, as suggested also by the special committee's 
report. The next step was to obtain Governor Brackett's signa- 
ture to the West End Bill, and this was obtained at 11 o'clock on 
Tuesday night, and the West End Elevated bill has now become 
alaw. Half an hour later Secretary of State Pierce announced the 
prorogation of the Legislature for the season. 


Boston, July 5, 1890. 


A NEW YORK GENERAL SUBWAY COMMISSION PROPOSED. 


* The last act of the June Grand Jury was to make the follow- . 

ing presentment in Part I. General Sessions:— 
om evidence presented to the Grand Jury we find that th 

contiguity of steam, gas, and water pipes, of sewers and electric 
subways in and under the roadbed of our principal streets, is an 
evil which demands immediate relief. The uptearing of the 
pavements caused by the laying of these pipes and their frequent 
agate is an obstruction to travel and a needless expense to the 
city. The over-heating of the soil and the adjacent water pipes 
is destructive to pavements of halt, and makes Croton water 
unfit to drink. The saturation of the soil with poisonous gases 
and dirty fluids is damaging to health. The explosion of gases 
and the liability to explosion: by steam are constant menances to 
life and limb. 

These evils have increased from year to year, and will con- 
tinue to increase unless some remedy is founds 

Ав а present remedy we suggest that steam and gas companies 
be held to strict accountability for all damages occasioned by their 
neglect, that penalties be rigidly enforced against companies that 
delay repairs and obstruct travel, that no more bernitte be granted 
for the laying of additional steam and gas pipes in streete that 
are now overcrowded. 

As a future remedy, we suggest the appointment by the proper 
authorities of a commission of strictly non-political experts who 
shall consider the feasibility of vesting the management of street 
paving and of all underground pipes and sewers, and of devising 
a new system by which the benefits of steam, gas, water, elec- 
tricity, and sewage can be had more safely, and with less official 
obstructions. 


REMARKABLE EFFECT OF ELECTRIC OSCILLATIONS. 


A remarkable effect of electric oscillations has been recently 
pointed out by Prof. Minchin in Nature. Two metal plates at- 
tached to platinum wires are sealed in a closed glass vessel con- 
taining alcohol. One of these plates has been previously sensitised 
by some process not described ; and it is found that, if light falls 
upon this its Родна differs from that of the second plate by 
more than half a volt, and may be detected by an electrometer. 
A slight tap will, however, render the cell insensitive to light; a 
second tap will restore the sensitive condition, and so on, the two 
Btates occurring alternately, and being indicated by the move- 
ments of the needle to and from the zero position. The influence 
of an electric spark on such a cell is still more remarkable. If the 
cell is in the insensitive condition, the sensitive state can be at 
once restored by simply causing a spark to between the ter- 
minals of a Wimshurst machine or of a Hertz oscillator. The 
effect takes place even if the spark is caused at a distance of many 
feet from the cell. Prof. Minchin explains the effects by assum- 
ing that the molecular state of the surface is altered, and assumes 
that light energy can be taken up electrically for one condition 
but not for the other. : 


COMPLAINING LONDON TELEGRAPHERS. 


The agitation among the telegraph operators for higher wages 
is assuming serious proportions, and is causing great delay in the 
service. It has even rumored that the British Government will 
apply to the American telegraph companies for a large force of 
operators іп case the dissatisfied men goon strike. The employés 
are indignant over this proposed action and will request their 
American craftsmen not to help the Government to grind them 
down to starvation wages. Several employés were discharged 
last week for participating in the indignation meetings. A whole- 
sale strike is expected this week. 
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SOCIETY AND CLUB NOTES. 


NATIONAL TELEPHONE EXCHANGE ASSOCIATION. 


Gen. C. H. Barney, secretary, has issued the following 
notice :— 

The next annual meeting of this Association will be held at 
the Russell House, Detroit, Michigan, commencing on Tuesday, 
September 9th, next. It is expected that the business of the 
Association will be concluded in two days, but the Secretary has 
received a hint that it will be advisable for the delegates to make 
their plans so as to remain in Detroit until Th ay evening at 
1 


east. 

The Russell House is conducted on the American plan. The 
rates are $8, $8.50, f4 and $4.50 per day, according to location, 
and accommodations desired. It is requested that members of 
the Association intending to be present at the meeting, en 
their rooms at an early date, so that the most desirable locations 
may be secured. Messrs. W. A. Jackson and F. A. Forbes, of 
the Telephone and Telegraph Construction Company, of Detroit, 
.have kindly consented to act as a committee on quarters, and a 
note addressed to either of them will receive prompt attention. 

It is not too soon to commence the preparation of papers to 
be read at the meeting. Members of the Association are earnest- 
ly requested to send such papers to the Secretary by the first of 

ugust, if possible, so that the Executive Committee may hate 
sufficient time to examine them. 


COLLEGE NOTES. 


MASS. INSTITUTE OF TECHNOLOGY. 


. The class recently graduated was the largest ever sent out from 
the institute, 108. The members are divided &mong the courses 
as follows :—Civil а 95 ; Mechanical Engineering, 27 ; 
Mining Engineering, 4; Architecture, 5; Chemistry, 13; Elec- 
сн ngineering, 18; Natural History, 8; Physics, 2; General 

tudies, 6. 

Three of the recent graduates in the Electrical Department, 
together with one Physicist, return to the institute as assistants 
next year: Messrs. H. M. Goodwin, Е. W. Swantor and W. L. 
Smith, in the Department of Physics, and Mr. H. E. Hayer to the 
Mechanical Department. 


Mr. Harry W. Tyler, Instructor in Mathematics, who has been 
acting as Secre to the Faculty the past year, has been ap- 
pointed Assistant Professor of Mathematica. 


HARVARD UNIVERSITY. 


The Announcement of Courses for 1890-01 has made its a 
earance rather late on account of numerous changes in the 
ifferent courses. In addition, the various departments have 

issued separate pamphlets containing & more detailed account of 

the instruction offered. Taken as a whole, the chief feature in 
the announcement is the division of the courses of each depart- 
ment into three groups: Those primarily for Undergraduates ; 
those for Undergraduates and Graduates; and those primarily 
for Graduates. The courses primarily for undergraduates are 
open to graduates, but do not usually count tow any of the 
higher degrees. To the courses primarily for graduates, under- 
graduates are admitted unly on recommendation of the instructor. 

In the mathematical department the courses may be roughly 
divided into elementary and higher courses. The elementary 
courses include Trigonometry, Aualytic Geometry, Elementary, or 
Extended Algebra, Solid Geometry, and Special Trigonometry. The 
higher courses may be divided into five groups; Calculus, Mod- 
ern Analysis, Quaternions, Mechanics, Applications. The Calculus 

roup contains besides two courses specially upon the subject, 
pherical Harmonics, Theory of Functions, and a Research course. 

Modern Analysis comprises Analytic Geometry (Modern Develop- 

ment), Determinants, Invariants, Theory of Substitutions, Higher 

Theory of Equations, and Theories of Functions of Multiple 

Algebras, and of Qualitive and Logical Algebras. Quaternions 

includes two courses in which the subject is combined with 

Mechanics. Mechanics includes, besides an idis course, 

instruction in Analytic Mechanics, Hydromechanics, Wave Mo- 

tion, and various questions of importauce to physicists and math- 
ematicians. Applications deals with Navigation and with 

Astronomy. 

In the Physics department the various courses are introduced by 
courses B and C, which give practice in accurate scientific meth- 
ods. Course 1 is intended for those who wish to acquire a general 
knowledge of Physics. Courses 3, 4, and 8 treat respectively of 
Electrostatics, Electrodynamics, and the Theory and Management 
of Dynamos. Course 5 is a treatment of Optical Phenomena. 
Courses 6 and 7 are upon Thermodynamics, and upon the Theory 
and Management of Heat Engines, In the каше group are 
courses 9 and 10 upon the Mathematical Theory of Electrostatics 
and of Electrodynamics. In addition there are courses of Re- 
search Upon Spectrum Analysis, Problems in Mathematical Phys- 
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ics, and Electromagnetism and Heat Conduction. Nearly all of 
these courses consist of lectures and laboratory work in the fine 
Jefferson Laboratory, where there is opportunity for one to 
become a second Sir William Thomson. 

In the changes of the corps of instructors, Prof. J. M. Pierce 
returns to the Mathematical department from his sabbatical vaca- 
tion; Messrs. Anderegg and Bailey retire from the same depart- 
ment; Dr. Whiting and Mr. Buckingham retire from the Physics 
department and Messrs. Sabine and H take their places. 
The Electric Club has adjourned until the end of vacation. 


REPORTS OF COMPANIES. 


DIVIDENDS. 
THE CONGAREE GAS AND ELECTRIC Co., of Charleston, 8. C., 
has declared a semi-annual dividend of 8 per cent. 
STOCKS AND BONDS. 
SAN ANTONIO, TEX.—C. Guergin, Mayor of San Antonio, will 


receive 5 until July 19 for the purchase of 5 cent 20-80 
year $1 nds, including $25,000 for an electric alarm sys- 
tem. 


OBITUARY—D. NAPOLI. 


It is with extreme regret that we announce the death, on the 
29th of May, of M. Daniel Napoli, head of the laboratory of the 
Eastern 1 1910 mpany of France. Born at Naples, on the 
27th of April, 1840, M. Napoli came to Paris at an early age, and 
entered the employment of the Eastern Railway Company as an 
apprenticed fitter, where his intelligence and great manual skill 
soon attracted attention. In the field of electricity M. Napoli was 
the inventor of several skilful contrivances, such as electric clocks 
and electric alarms. To him also were due sume ingenious 
devices connected with the Reynier-Werdermann lamp. Не took 
an active part in organizing the first Electrical Exhibition of 
1881; and his work in connection with the Association Polytech- 
nique gave valuable aid to the popularization of science. M. 
Napoli was no mean sculptor, and several of his works found a 

lace in the Salon; amongst which were busts of Ampère, 

ramme, and Alexander Graham Bell. He was Chevalier of the 
Legion of Honor, officer of the Academy, President of the Société 
de Navigation Aérienne, and ‘‘Secrétaire-fondateur’’ of the 
Société Internationale des Electriciens. 


INVENTORS' RECORD. 


Patents issued July 1, 1890. 

Alarms and Signals :— Electrical Call- Вох, G. F. Gale, 431,141. Electric Bell, 
P. B. Delany, 481,181. High and Low. Water Alarm for Steam-Boilers, J. 
McFarlane, 481,271. | 

Conductors, Conduits and Insulators :—Protective Covering for Electric 
Cables, J. H. Cheever, 431,104. : 


Distribation :—System of Electrícal Distribution, L. Gutman, 431,400. 


Dynamos and Motors :—Dynamo-Electric Machine, C. P. Winkler, 481,194. 
Electro-Magnetíc Drill System, H. N. Marvin, 431,170. Regulation of 
Dynamo-Electric Machines, W. Stanley, Jr., 481,216. Self-Regulating Dy- 
namo-Electríc Generator, W. Stanley, Jr., 431,217.  Self- Exciting Alternat- 
ing-Current Electric Generator, W. Stanley, Jr., 481,218. Dynamo-Electríc 
Machine, O. B. Shallenberger, 431,285. Mining Machine, J. M. Walter, 
481,239. Reciprocating Electric Engine, C. J. Van Depoele, 481,492, 481,498 
and 431,495. Reciprocating Electric Engine System, C. J. Van Depoele, 
431,494 and 481,496. 

Galvanic Batterles :—Electríc Battery, M. W. Parrish, 491,073. 


Lampf and Appurtehauces :—Ceilíng- Block Connector for Incandescent 
Lamps, L. W. Dillon, 431,088. Electric Lamp Fixture, 8. Bergmann, 431,820. 

Measurement :—Electric Meter, J. Couderay, 481,248. 

Metal Working: — Tectrie Soldering Iron, C. L. Coffin, 431,489. 


Miscellaneous :—Electric Cut-Out, L. Daft, 481,085. Fuse- Block, J. L. Kim- 
ball and Н. C. Wirt, 431,062. Electric Switch, O. P. Loomis, 481,118. Multi- 
ple F'usible Cut-Out, L. B. Favor, 481,185. Multiple Thermal Cut-Out, L. B. 
Favor, 481,186. Electric Connector, H. Studte, 431,412. Automatic Cut-Out, 
A. L. Haines, 431,516. 


Railways and; Appliances :—System of Electric Locomotion, F. Wheeler, 
431,092, 431,093 and 431,095. Switches for Electric-Railway Systems, F. 
Wheeler, 481,094. Electric Motor for Ratlway-Cars, W. McDougall, 431,218. 
Suspended Electric Railway and Car, F. E. Drawn, 481,256. Electric Rail- 
way-Signal Apparatus, W. Smee, 481,408. Electric Railway Conductor, E. 
Thomson, 481,414. System of Distribution for Electric Railways, E. E. Ries, 
481,482. Electric Railway, R. M. Hunter, 431,519. 


Secondary Batteries: Secondary Battery, T. M. Foote, 481,341, Secondary 
Battery, T. 8. E. Dixon, 431,417. 

Telephones and Apparatus: Individual- Call Devices for Telephones, C. 
H. Vincent, 481,088. Telephone Signal Apparatus, J. A. Seely, 481,581. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


ELECTRIC MOTORS IN NEW ENGLAND MILLS. 


For a year or more electrical engineers have been trying, says 
the Boston Commercial Bulletin, to induce New England manu- 
facturers to introduce electricity into their factories as a motive- 
power to run their machinery, by subdividing the power up into 
unite. It was set forth that such a method would result in a con- 
siderable saving to the concern, as less friction would have to be 
overcome, therefore less power would be required. Generally, 
the power is centralized, even in cases where electricity is used, one 
motor doing all the work. By dividing the power, the expense 
will average less, as current can be used as needed. One or more 
of the motors can be shut down at will, whereas, when the 
electric power is centralized, the one motor used must be run for 
any amount of work to be done. The great hindrance to the di- 
vision of power is the original coet. Small motors with the same 
total horse-power as one large motor will cost the most, but it is 
claimed the saving in running will pay for the difference in a 
short time. At present, many manufacturers are watching the 


working of the plant in the M. A. Packard & Co. Shoe Faotory, 
at Brockton, Mass. The electric-power there is divided into 8 
units, a 16 h. p. motor furnishing power for the bottoming de- 


partment, a 10 h. P motor for the sole leather department and 
elevator, and a 5 h. p. motor for the stitching department. 
Formerly, for а year and a half, 1 motor of 25 h. p. capacity run 
the machin of the wholeconcern. Bythechange, it is claimed, 
the saving will be 6 h. P. The localelectric light and power com- 
pany, in view of this, have agreed to furnish power for less than 
when one motor was used. In this plant Sprague apparatus is 
used throughout. 


FORT WAYNE PLANTS. 


Мг. Н. C. Adams, New York agent of the Fort Wayne Elec- 
tric Co. advises us that their representative, Mr. A. G. Greenberg, 
has just closed a contract with the Ilion and Mohawk Gas Light 
Co., Ilion, N. Y., for a plant of 60 lights of 2000 c. p. each of the 
new Wood arc system. 


NICKEL-IN-THE-SLOT TELEPHONY. 


A. novel telephone station is being introduced in Connecticut. 
The instrument cannot be used unless a fee is paid. There are 
five slots in the machine for the reception of a nickel, ten- cent 
piece, quarter, half-dollar and dollar, respectively. These amounts 
cover the rates charged for telephoning to various places in and 
out of the State. To use the telephone it is first necessary to call 
up the central, as on an ordinary telephone. The objective point 
is then asked for, and when this is reached the party who rin 
up is told to put the necessary fee in the slot. If five cents is 
dropped in the slot it strikes a bell of a high note, once. Ten 
cents strikes a bell of tha same note, twice. A quarter strikes a 
bell of a lower note, once. A half dollar strikes that bell twice, 
while a silver dollar strikes a very low tone Cathedral Gong." 

The Southern New land Telephone Company, has arranged 
to place & large number of these instruments in Connecticut, as 
rapidly as they can be furnished. 


REYNIER ACCUMULATORS. 


M. Reynier bas recently exhibited some new accumulators 
invented by him, which he calls elastic accumulators. The 
plates, prepared in special manner, are corrugated and placed 
one against the other, separated by a padding of silica. e ele- 
ments are placed in elastic receptacles, which are all compressed 
together. Further details are promised of this accumulator, the 
gross weight of which is stated as very small for the output. 


NEW WESTINGHOUSE ARC AND INCANDESCENT PLANTS. 


The Brush Electric Light Company, of Baltimore, Md., having 
in been awarded the contract for lighting the city, is now 

obliged to increase the capacity of its central Btation apparatus. 
A contract for alternating current machinery for 3000 lights was 
made with the Westinghouse Electric Company a few days ago. 
This makes the Baltimore plant oneof the largest alternating cur- 
rent central stations in the country. 

One of the latest towns in New York state in which the West- 
inghouse alternating apparatus has been introduced is Tonawan- 
da. The plant bas a capacity of 500 incandescent lamps. 

The Westinghouse Electric Company is installing alternate 
current apparatus for a central station plant of electric lighting 
in Carrolton, Mo. The plant will have a capacity of 500 lights. 

The beautiful little town with the romantic name of Crystal 
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ha Mich., is about ready for a pi Bized boom. The first 
visible sign of its march to progress is the establishment of a cen- 
tral etation plant for electric lighting, for which the Westinghouse 
Electric Company has received the contract to furnish alternating 
current apparatus of a capacity of 750 lights. 

The Westinghouse Illuminating Co., of Schenectady, N. Y., has 
been making considerable improvement in ite central station 
plant of alternate current electric lighting. A new alternate 
current arc light machine has lately been added to the plant. 

The Westinghouse Electric Company reports the following 
orders received during the month of June for alternate current 
central station рр Moundsville, Va., 500; Valdosta, Ga., 
500; Newark, N. J., increase, 1500; Cleburne, Tex., 500; New- 
port, R. I., increase, 500; Hamilton, O., 500; Tacoma, Wash., in- 
crease, 1500; Vinton, Iowa, 500; Hiawatha, Kan., 500; Saginaw, 
Mich., 750 ; Tonawanda, N. Y., 500; Philadelphia, Pa., 750 ; 
tal Falls, Mich., 750; Oconto, Wis., 750, increase ; Ogden, Utah, 
1500; Baltimore, Md., increase, 3000. 

Arc lighting apparatus, of the new Westioghouse arc light 
System, was sold for central station pu s inthe following 
towns : Valdosta, Ga., 40 ; Ogden, Utah, 80 ; Schenectady, N. Y., 
50; Rockville, Ind. During the month a large arc light plant was 
also ordered for the Zoological Gardens at Cincinnati. 


e TESTIMONIALS ON THE INTERIOR CONDUIT SYSTEM. 


The Interior Conduit and Insulation Company, 16 and 18 Broad 
street, have just issued a pamphlet containing a number of testi- 
monials on the merits of their system of wiring. One is from Mr. 
Edison and another is from Prof. Elihu Thomson. A third is 
from Mr. F. Kitton, of Buffalo, inspector for the Association of 
Fire Underwriters there. Mr. Foree Bain also endorses it heartily 
as a whole and in detail. Mr. W. E. Burnham, of the firm of 
Eaton, Cole & Burnham Co., whose house has been fitted up with 
the system, speaks most highly of it. An extract commending 
the system is also given from a paper read by Prof. Thomson be- 
fore the National Electric Light Association, and this is followed 
by extracts from the rules of the various boards of fire underwri- 
ters, indicative of the forcible way in which they approve of the 
system as an ideal and practical means of wiring a building ecien- 
tifically and safely. 


THE WILMOT & HOBBS MANUFACTURING CO. 


The above enterprising concern of опер. Сопп., һауе 
just issued & new price list of their gong bells. They make bell 
steel gs 14 to 5 inches in diameter, of a special grade of 
metal used only by themselves, giving the bells a beautiful clear- 
ness of tone. Their bells are also furnished nickel or brass- plated. 
They have their own rolling mills, tool making, manufacturing, 
brass and nickel-plating departments, and are thoroughly equipped 
for putting out the best goods. They do not mount their gongs 
in any way for the trade, but furnish their gongs simply in the 
sizes desired, and with a 8-16th inch hole unless otherwise or- 
dered. A large stock is always carried. The company invite 
correspondence in regard to their specialties. 


BUZZING IN TELEPHONES, 


According to Mr. R. Appleyard, if a microphone be delicately 
adjusted and mounted on a resonating box, it will be set into con- 
tinuous vibration when a sufficiently strong current is sent 
through it. 

In the riment, the fixed carbon pieces were small blocks 
with rounded contact surfaces. The vibrators were of square or 
oblong section, in some cases ved below, so as to form two 
points of contact where resting on the fixed blocks. 

The time of vibration varied, of course, with the particular 
vibrator employed; but, by suitably choosing these, almost “ү 
rate could be attained, from a steady sway from side to side wit 
the heavier ones, to a decided buzz” when a slender rod was 
used 


There is no doubt that the motion is a Trevelyan-rocker effect. 
The ‘‘ buzzing” is similar to that heard in a telephone when in 
circuit with a faulty transmitter, and this latter nuisance is prob- 
ably, in part at least, produced in the same way. 


DOUBLE CARBON ARC LAMPS. 


A special dispatch from Pittsburgh of July 5, says :— The Brush 
Electric Light Company brought suit in the United States Circuit 
Court to-day against the Westinghouse Electric Company asking 


that they be enjoined from making, using or selling any electric 


arc lamps embodying the claims of the plaintiffs. The case is for 
the alleged infringement of electric lamps, using the double car- 
bon system, designated in this case as ''Indianapolis Jenney 
double carbon lamp," and in which two pairs of carbons are inde- 
pendently adjusted and controlled and burned successfully, one 
pair of carbons being consumed, or practically consumed, prior to 
the establishment of the arc and the burning of the other pair. 


52 = HE ELECTRICAL ENGINEER. 


WESTERN TRADE NOTES. 


KNAPP ELECTRICAL WORKS, 54 Franklin street, Chicago, report 
business as exceedingly good. During the recent hot spell the call 
for their motor fan outfits has been very large. There is no let- 
up on the quantity of Grimshaw white core and other specialties 
sold, and Knapp annunciators are also in large demand. 


BAIN LIGHTNING ARRESTER.—A highly novel and ingenious 
lighting arrester has just been inven by Mr. Foree Bain, of 
Chicago. The principles employed in its operation are entirely 
new, and appear to be full of merit. It was seen in practical 
operation, a 100 light incandescent machine being used for the 
purpose, and the results were highly satisfactory. ` 


MR. J. E. WILSON, of the Western Power Construction Com- 
pany, Rookery, Chicago, who handle the famous McIntosh Sey- 
mour engines in the West, has just returned from a flying trip to 
Boston, whither he went on important business. He made but a 
very brief stay at the Hub, as he had many important matters to 
look after here, the company's business being Ep riri ques in 
its volume and extent. although it has been in the field but a short 
time. 

Тнк L. J. Wine Company, of 96 Lake street, Chicago, are 
having quite a run on their Disc fan. These fans may be oper- 
ated by any power, but an electric motor is referable, being so 
adequately fitted to fill all requirements. They manufacture a 
very handsome disc fan and electric motor combination. The 
motors are built as a part of the fan and require a minimum power 
for driving. They do not obstruct the light and run practically 
noiselessly. 


W. CALKINS & SON, 175 Munroe street, have opened a Chicago 
office of the well and favorably known Rockford Electric Manu- 
facturing Company, of Rockford, Ill., manufacturers of the Mayo 
electric light and power apparatus. Thiscom ү шшш all 
the motors for running the printing presses and other work in the 
Inter-Ocean building, and this plant is giving the best of satisfac- 
tion. Mr. Calkins has been prominently connected with the com- 
pany from its start, and in the management of the Chicago office 
many advantages will accrue to concerned. The company 
manufactures a complete system of arc and incandescent lighting 
and electric power apparatus. 


THE ELECTRIC MERCHANDISE Co., 11 E. Adams street, are 
finding a large and ready market for their electric railway spec- 
ialties. They are, if we are not mistaken, the only supply com- 
pany of the kind in the country that confines itself exclusively to 
the manufacture and vending of supplies solely for electric street 
railways. Mr. Mason and his staff are thoroughly cognizant of 
the requirements in this line, and it is safe to say that to no better 
development in electricity could they have turned their attention, 
as the field is almost infinite, and success is greatly dependent on 
the minute details of construction and apparatus. They are com- 
pletely independent and tied down to no particular system, so 
that all the improvements which they have and will introduce 
are open for adoption by all roads operating with electric power. 


ROCKFORD ELECTRIC MANUFACTURING Co.—The development 
of the business of this company has been so rapid, that no sooner 
had they arrived at their maximum efficiency in the organization 
of their working force in their present large 1 than they 
found it absolutely necessary to expand an expand at once. 
With this end in view arrangements are now about consummated 
whereby they will shortly occupy two large factory buildings near 
their present site, where they will have room for 500 hands, or 
more. Another section of the town was at one time talked of as 
a location for their new works, and the boomers” in the vicinity 
offered the company a large amount in spot cash to locate near 
them ; however, as this would have necessitated the use of steam, 
they have decided on occupying a position near their present 
works where water power is excellent. The new factory will be 
equipped with the latest and moet improved machinery and tools, 
under the direction of General Manager Eaton, aud under the 
personal supervision of Mr. George Mayo. 


J. Lane & Co., 44 Michigan street, Chicago, are remarkably 
busy шиш out their well-known switches, gas attachments and 
other specialties, now so largely used by electrical companies ; 
both their steam and electric departments are taxed to their full 
capacity. They are at present раша Tng, amongst other 
work, four switches of 1, amperes each for the Chicago Edison 
Company's central statiou on Adams street, where they already 
have in constant operation more than one hundred of these 
switches, ranging in capacity from 600 to 1,000 amperes ; also two 
gwitches of special design for the Belding Motor Company to con- 
trol two large electric motors for A. Booth & Sons, the fish pack- 
ers of this city ; twenty Andrews switches of 250 amperes each ; 
three 3-pole switches, and six Andrews switches, which will be 
used by the Chicago Edison Co. in the Wisconsin Central depot, 
of & capacity of 400 amperes each. They have put out some 
60,000 of their combination gas attachments in the past two 
years. They have a fine assortment of orders on hand for their 
automatic water gauges and Chicago free-seated gauge cocks, and 
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are altogether well satisfied with the business on hand and the 
wonderfully bright prospects for the future. 


NEW ENGLAND TRADE NOTES. 


Mr. Davip DUNN, accompanied by a number of Pittsburgh 
entlemen favored Boston with a short visit this week, and 
oubtless felt on his departure that he had been mercifully 

allowe.i to sojourn if only for a few days once more in God's 
country.” 


THE STANDAND ELECTRIC COMPANY OF VERMONT, hasrecently 
sold a 100 light plant to the Winnipesaukee Paper Company, at 
Franklin Falls, N. H., and a 100 light plant to the Fibre Wood 
Company, Plymouth. The Standard Company have a good 
dynamo, and are now making preparations to push it more ener- 
getically than ever during the summer and fall. 


THE GouLp & WATSON COMPANY continue to manufacture а 
vast number of insulators in various forms out of their successful 
material, moulded mica, and report business as extremely brisk. 
Besides these insulators Messrs. Gould & Wateon do &n enormous 
business in mica, and are selling to all the electrical companies, 
for various purposes, being direct importers from India, of the 
very best quality for high insulating properties. 


Mr. W. H. CLAUSEN, electrician of the Boston office of the 
Gold and Stock Telegraph Company, has invented a new system 
of winding the small motors used for running the transmitters, 
which operate the numerous stock tickers in brokers’ offices, by 
which he increases the efficiency of these motors to 90 per cent. 
The motors will run with 36 milliamperes of current, being only 
about one-sixth of the current hitherto used. The principle can 
„ to all small motors up to one horse-power with good 
effect. : 

THE NEW ENGLAND WIRING AND CONSTRUCTION COMPANY are 
wiring the Ponemah Mills, Taftsville, Conu., for a 1,000 light 
Thomson-Houston plant, and are installing a commercial plant of 
600 lights in Groveton, N. H., doing, besides, all the outside and 
inside wiring. They are also engaged in wiring Dr. Burgergreen's 
house in Lynn, Mass.; a private residence in South Framingham, 
Mass., in which the interior conduit system will be used ; and are 
also fitting up the Temple Club, Boston, and a fine residence in 
the Back Bay district, Boston, with the interior conduit system, 
wiring and fixtures. 


THE NATIONAL TELEPHONE MANUFACTURING COMPANY are cre- 
ating quite à sensation and boom in their business by the whole- 
gale distribution in post office boxes of what they term a National 
Mail Card. They are to be congratulated on their unique scheme 
of advertising, and the large amount of success which has re- 
cently attended them. Their business was never so good as at 
present, and they are sending their non-electric telephones, which 
time has proved to them to be most successful, not only all over 
this country, but to many foreign countries, where they are re- 
ceived with great satisfaction. 


THE HOLYOKE MACHINE COMPANY, OF WORCESTER, Mass., have 
just completed are additions to their factory and foundry, and 
ave built a new.office and draughting room on the second floor. 
They are at present engaged in a great deal of heavy work in tur- 
bine wheels and shafting, and have recently equipped the electric 
railway stations in New Orleans, Indianapolis and Waltham, and 
only а short time ago finished equipping the Worcester electric 
1 station, one of the finest electric light plants in the country. 
The Holyoke Machine Company do only first-class work, and are 
„ well prepared to execute the largest orders on very 
short notice. 


PETTINGELL-ANDREWS COMPANY.—The business of Messrs. 
Pettingell, Andrews & Company has been formed into a corporate 
company, and will hereafter be known as the Pettingell-Andrews 
Company. The company has been organized with a capital of 
$200,000, and the officers of the COR pan. are Mr. F. E. Pettingell, 
President ; Mr. D. A. Andrews. Jr., Vice-President ; Mr. D. A. 
Andrews, Treasurer, and Mr. C. B. Price, Secretary. The busi- 
ness of the company continues to increase at a very rapid rate, 
but they will still handle promptly all orders for electric light and 
railway supplies. They retain the sole and valuable agency of the 
Okonite wires and cables, which are becoming more pop than 
ever, and have recently been appointed New England and Eastern 
Canada agents of the Bryant Electric Company, of Bridgeport, 
makers of the famous Bryant switch. 


SEEING BY ELECTRICITY. 


A cable dispatch from London of July 5 says :—Prof. Hughes 
exhibited at the Penny Postage Jubilee a novel instrument which 
enables people using'a telephone to see the speaker at the other end 
of the wire while talking and listening to him. This is accomplished 
by the appearance of an image of each of the speakers, which 
looks like an animated colored photograph. It is a very curious 
thing, and has attracted & good deal of attention, 
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The most important—not to say the only—rule for the genuine 
tinvestigation of nature is to remain firm in the conviction that 
the problem before us is te learn to know phenomena, before seck- 
ing for explanations or inquiring after higher causes. As soon 
as e fact is known in all ita relations, it is therein explained, 
and the problem of sotence is at an end.—Julius R. Mayer. 


BANISHING THE STEAM PIPES. 
N order has been issued by the Board of Health to the 
New York Steam Company, to suspend its service at 
certain points on Broadway and Wall street. This action 
is taken as the result not only of the many recent accidents 
and explosions but of the facts as to dangerous heating of 
gas pipe joints, bad smells, escape of steam, etc., brought 
out by an investigation regarding the manner in which the 
system is working. It does not follow that the service in 
question will be suspended immediately, but it is not at all 
unlikely that hereafter there will be a decided restriction 
of the company’s operations. 

In this matter, as in most others of the kind, there has 
been much unfair complaint and exaggeration. Steam 
distribution has not been all that fancy formerly painted 
it ; neither has it been quite a wholesale failure. 
respects it has been a success, but to-day it is not the 
necessity it once was. Except in a few instances where the 
steam is used for heating, it could be dispensed with, and 
its absence would not be felt or noticed, unless for the 
better. In other words, all the power service that is now 
being given over a large area by small steam engines can 
be given more safely, more cheaply, more expeditiously 
and more conveniently by electric motor. The steam mains 
are everywhere paralleled by electric mains ; and while a 
partial rupture of the steam mains means a total disable- 
ment of large sections of supply, the electric circuits now 
80 ramify and interlace that it daily becomes more improb- 


In many | 
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able that even a single block could be cut off from its 
central station except by deliberate choice. 

Moreover, as has just been remarked, the electric motor 
outranks these small engines in economy. It is simply true 
that while efficiency is not expected in a 1 or 2 h. p. engine, 
it is looked for and is obtained up to a very high point in 
electric motors of such a size. The charges for service will 
also stand comparison. We know of more than one instance 
of late, wherein the motor has supplanted the engine with 
an enormous saving to the user of the power. There are, 
of course, many incidental advantages, but the dollars-and- 
cents argument is the one that receives the greatest atten- 
tion and commands the most respect. New York does not 
claim, however, to be singular in that regard. 

For such reasons as have thus been intimated, it seems to 
us that the days of steam supply in this city are limited. 
Our excellent contemporary, the American Gas Light 
Journal, says that the troubles are due to the “infernal 
recklessness” of the Steam Heating Company ; but the 
service may be bad and inadequate without being either 
* infernal" or “ reckless ; and it will lose its patronage 
chiefly because a better method of power distribution has 
been found, namely, one of confining all the nuisances of 
steam generation and expansion to one central station, yet 
delivering its power instantaneously in any quantity at the 
point of consumption, in the guise of harmless current that 
has traversed a cold and silent wire the thickness of a lead 
pencil. 

One point, however, has yet to be dealt with by elec- 
trical inventors and engineers. We refer to the use of 
the steam for heating as well as power purposes. This 
double necessity will not escape the notice of far sighted 
men; and then another step in advance will have been 
made. 


ELECTRICITY IN METAL WORKING. 


WHEN, some fifteen years ago, Sir Wm. Siemens con- 
structed a small electric furnace and succeeded in melting 
steel by the heat of the arc, the possibility of applying the 
current for smelting purposes was accepted, but its practi- 
cal application to any considerable extent was considered 
to lie far in the future. But in less than one-half of the 
usual time required for an idea to become firmly established 
and fruitful, we find the current applied in numerous in- 
stances for smelting purposes, principally for the produc- 
tion of aluminium, Going but a step beyond, we note its 
application to heating for the welding of metals. 

'To the electric drills now coming into general use must 
be added the electric riveter, a very ingenious arrange- 
ment which is described in another column. But the 
inventor, going still farther, applies the current not only 
to obtain the finished product, but to test it as well, after 
its completion. The most recent application of this kind, 
the schiseophone, which we illustrate elsewhere, is a beau- 
tiful combination of elements, both acoustic and electric, 
and has already found a field of usefulness, not merely in 
the testing of war material, but in one of the most import- 
ant details of railway construction—the rails. With such 
an instrument in use in every bridge shop, there would be 
little excuse for bridge disasters, and the present method 
of testing one sample bar out of 50 or 100 will be looked 
back upon as a barbarism and a misdemeanor. 
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DEFECTS IN PHYSICAL TERMINOLOGY. 


WirH the rapid strides that science has made during 
this century, it ought not to be a cause for wonder if many 
of the early explanations of physical phenomena varied 
considerably from those current to-day. But, on the other 
hand, it cannot be denied that even at the present time 
much diversity of opinion, not to call it uncertainty, exists 
on many important facts in physics ; and the confusion is 
such as to require a thorough revision or unification of 
physical terminology. This is well shown in Prof. Dol- 
bear’s article on this subject on another page, in which he 
quotes from a variety of authors, no two of whom exactly 
coincide in the definition they give of the phenomenon of 
heat. This diversity exists in a like manner with reference 
to electricity. When to this is added Dr. Lodge’s dictum 
that the very term “electricity” may have to go, in the 
light of future investigation, it will be seen that physical 
terminology, though sadly in need of standardization, as it 
were, may be a subject still allowing generous and even 
heterodoxical latitude of opinion. While, in this issue, 
merely pointing out the diversities and discrepancies exist- 
ing, Prof. Dolbear in the succeeding part will show in 
what manner considerable uniformity may be attained in 
physical terminology based on well recognized phenomena 
or established theories. 


THE RAILWAYS OF TO-MORROW. 


Tu daily papers have been busily discussing during the 
past week a remark said to have been made by Mr. Henry 
Villard just before he sailed for Europe, that it would be 
well to go cautiously in respect to certain expenditures for 
locomotives, because it was probable that within a few 
years the motive power of every railroad in the United 
States would be changed. Our newspaper friends think 
that Mr. Villard is cognizant either of some new process 
for storing current or has had his attention called to some 
invention for generating current directly from the heat of 
fuel. 

But neither of these alternatives or conjectures is neces- 
sary to explain Mr. Villard’s remark—if he made it. 
There is surely enough promise in the work already done 
by electricity on street railways and long rural roads to 
warrant the utterances quoted, or something pretty near 
them. Already over 25 per cent. of the street railroads 
of the country are electrical, and this proportion is doubled 
among the new roads as they spring up. Another feature 
of the work is that many places now lying close together 
have each their electric roads and are being supplied with 
electrio links, so that practically for miles and miles there 
is a continuous electric service. 

We have heard during the past few days of a well ma- 
tured plan for an electric road between two of our largest 
cities about a hundred miles apart. Along the line of that 
road are already several existing electric roads, and much 
less work than one would at first suppose is necessary to 
complcte the whole track and make the supply of current 
uninterrupted from one end of the road to the other. On 
such a road, cars would be running all the day through, 
every few minutes, and a man who used it would no more 
be the slave of a time table than he now is if traveling on 
the New York elevated road or the Brooklyn horse cars. 
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CURRENT AND FRICTION. 


Tue publication in our columns of the experiences and 
results obtained by various experimenters in the effects 
obtained by the passage of the current between two moving 
surfaces has encouraged others to experiment on similar 
lines, and in this issue we give the results of work done 
at the works of the Thomson Electric Welding Co. 

It may probably be taken for granted that the increased 
friction noted is invariably accompanied by, and is due to, 
the generation of heat at the surfaces in contact ; and this 
is confirmed by Mr. Schmidt, who shows that the attraction 
due to the electro-magnetic action 1s practically negligible. 
But it will be noted that Mr. Schmidt’s results differ in 
some respects from those heretofore obtained and show 
that considerable difference exists between the “ electric 
friction“ of repose and that between moving bodies, Thus 
while the coefficient increased with increasing current with 
the surfaces in repose, it actually decreased with the sur- 
faces moving. This latter result is in direct variance from 
the results obtained by previous experimenters, but atten- 
tion must be drawn to the fact that Mr. Schmidt’s experi- 
ments extended over a wider range of current and surface 
than has heretofore been employed and that they relate 
exclusively to surfaces in sliding contact. While we are 
not informed as to the maximum strength of current 
employed by Mr. Ries, the latter’s work has been almost 
entirely confined to rolling surfaces, having but a mere line 
of contact and in which the current density must be exceed- 
ingly high. That there may be some differences due to 
these different contacts is not improbable, and further 
investigation in these directions is eminently desirable. 
Mr. Schmidt’s results, however, agree with the phenome- 
non pointed out by Mr. Ries, that the oiling of the 
surfaces is followed by an increase in friction. 


The Demand for Small Motors. 

Wits the thermometer a hundred in the shade, it need 
not be wondered at that a gasping cry has been heard all 
over the country for electric fan outfits. The demand dur- 
ing the past week for small motors and fans has been 
almost fabulous, and not a manufacturer has been able to 
keep up with the orders raining in from every quarter. 
An order in the morning for a dozen motor outfits has 
been duplicated by telegraph at midday and quadrupled at 
night with an humble, heartrending supplication for im- 
mediate delivery. 


Series Railway Data. 

Tue data published so far relative to the power and cur- 
rent required by electric street cars operated in parallel is 
now familiar and gives a fair basis for the estimaticn of 
the plant necessary to operate such roads. But up to the 
present time no such data have been forthcoming with re- 
gard to cars operated on the series eystem, the small num- 
ber of such roads being probably accountable for this. 
Our readers will therefore be greatly interested in the fig- 
ures presented by Mr. О, T. Crosby in another column, 
giving the results of some tests made on the Short series 
railway at Huntington, W. Va. From these it will be 
noted that the consumption of power does not differ ma- 
terially from that required by cars run in parallel on roads 
of similar character as regards gradients. 
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THE INFLUENCE OF CURRENT ON THE FRICTION 
OF SLIDING SURFACES. 


BY LOUIS M. SCHMIDT. 


Tux influence of the passage of current upon the friction 
of sliding surfaces was recently investigated at the labora- 
tory of the Thomson Electric Welding Company, the cur- 
rents employed being higher than are ordinarily used, ex- 
cept for welding purposes. An ordinary welder with very 
few changes constituted the principal part of the appa- 
ratus employed. The secondary of the welder consisted of 
almost a complete circuit of solid copper. The break was 
in a portion that was horizontal with a V-shaped cross-sec- 
tion, with the sides inclined 45 degrees from the vertical. 
The V on one side of the opening was directly in line with 
that on the other side, thus forming two sets of guides in 
line with one another. 

At each side, supported by the guides, was a block of 
copper, V-shaped at the base to correspond with the guides. 
These blocks ordinarily support the clamps which hold the 
stock to be welded. These two blocks were united mechan- 
ically by cords and electrically by copper conductors made 
of copper strip. To the block on one side was attached a 


WEIGHT IN POUNDS. 


CCEFFICIENT OF FRICTION. 


CURRENT IN PRIMARY, 
20 SECONDS REPOSE, 


Fic. 1. 


lever by a cord, by means of which the blocks could be 
drawn toward the corresponding end of the guides. To 
the other block was attached a cord which passed over a 
pulley. To the end of this cord was attached the weight 
required in a given case to overcome the friction and start 
the blocks in motion. 

The current in the primary was read each time. The 
ratio of the turns in the primary to the turns in the sec- 
ondary was 180 to l. Assuming the ratio of the current 
in the primary to the current in the secondary to correspond 
to the ratio of the turns, the current in the secondary is thus 
approximately obtained. 

ach contact surface contained 15 square inches of sur- 
‘face, making 30 square inches for each block, across which 
the total current in the secondary passed. ‘Thus, with a 
current of 4,500 amperes, there would be 150 amperes per 
square inch of surface. The current used wasof 100 alter- 
nations, or 50 periods per second. 

In the accompanying diagrams the abscisse represent 
current in primary or secondary as noted on the same. 
The ordinates for the full drawn curves, with dimensions 
on the left, represent the corresponding weight in pounds 
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necessary to move the blocks. The ordinates for the 
broken line curves, below the full line curves, with the 
dimensions on the right, represent the coefficient of friction 
corresponding to the current as represented by the corres- 

onding abscissw. These values were obtained by divid- 
ing the weight required to move the blocks by the weight 
of the same, which was taken at 80 pounds. 

Trials were made with, and without, repose, with quite 
different results so far as the investigation was extended. 
With repose of a few seconds with the current on, begin- 


WEIGHT IN POUNDS 


COEFFICIENT OF FRICTION. 


10 15 
CURRENT IN PRIMARY. 
NO REPOSE. 


FiG. 2. 


ning with the smaller currents and gradually increasing, 
the influence of the current at first was slight; but as the 
current was increased the influence increased at a rapid 
rate. The curve a, in Fig. 1, was plotted from resulis 
taken, allowing 20 seconds repose with the current on be- 
fore the weights were applied. The corresponding co- 
efficient of friction curve B 1s shown below A. 

To investigate whether the influence was due to heating 
effects only, or was augmented by magnetic effecta mani- 
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fested only while the current was flowing, a few trials were 
made leaving the current on during 20 seconds repose, but 
opening the circuit just before applying the weights. 
While it was found in a given case that the weight re- 
uired was less than when the circuit remained closed, the 
difference was not more than might be attributed to loss of 
heating effect by the interruption of current. 
Curve p, in Fig. 2 was plotted from results obtained 
without allowing repose. "The influence of the current, so 
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far as tried, was slight, but, contrary to the previous case, 
it was found to decrease the friction. 

Trials were also made with the contact surfaces lubri- 
cated. The lubricant used was mineral oil, such as is used 
for bearings. With comparatively small currents the 
influence was not appreciable. The turning point was, 
however, soon reached, when it was found that the rate of 
increase of the effect was rapid with a moderate increase 
of current. As the effect was quite variable, it was difficult 
to obtain very accurate results. Curve x, Fig. 3, however, 
shows very well the general tendency. 

Results similar to the above were also obtained with the 
two blocks united by a piece of wrought iron held at the 
ends by the clamps which were on the blocks. Thus the 
iron formed both the mechanical and the electrical connec- 
tion between the blocks. On account of the rigidity of 
the connection by this method, there was considerable lia- 
bility at times that some of the surfaces might not remain 
in good contact even if once so arranged, for the effect of 
expansion of the stock due to heating and the mechani- 
cal strains to which the parts are subjected would have a 
tendency to throw the parts out of line. These objections 
are eliminated by the use of a flexible connection. 

The deductions that may be made from the above results 
are that the influence of the passage of current upon the 
coefficient of friction for sliding copper surfaces is : 

First, to increase the coefficient of friction of repose. 

Second, to slightly decrease the coefficient of friction of 
motion within the limits tried, about 100 amperes per square 
inch of surface. | 

Third, that the effect of oil with other than weak 
currents relatively to cross-section of conducting surface 
would be to largely increase the coefficient of friction. 


THE QUANTITY OF ELECTRICITY IN A LIGHTNING 
FLASH. 


AssuMING that a normal flash melts a copper conductor 
of 5 sq. mm. section, Prof. Kohlrausch proceeds to calcu- 
late the quantity of electricity involved. A metre of wire 
of this size weighs about 44.6 grammes, and 0,700 calories 
are required to raise it to the fusing point of 1,200? C. A 
conductor of 5 sq. mm. section са 1 metre in length has 
an average resistance of .01 ohm between 0? and 1,200°. 
A current, C, in time, ¢, will therefore develop in it 
.24 C° X ё Xx. Ol calories. Now it may be assumed that ? 
varies between .001 and .03. Assuming the quantity of 
heat to be 6,700 calories, we get for C 52,000 and 9,200, 
respectively, for the two values of f. The quantity of elec- 
tricity would therefore be 52, or 270 coulombs, and would 
be sufficient to decompose 5 and 25 mgr. of water respec- 
tively. Or, taking another illustration, if the quantity of 
electricity could be stored and used to supply a 16 candle- 
power incandescent lamp, 35 and 7 of the flashes, respec- 
tively, would be required per hour. Palaz's investigations 
gave for a flash 38 coulombs. 


VOLTMETER READINGS ON THE SHORT SERIES 
ROAD, HUNTINGTON, W. VA. 


BY O. T. CROSBY. 


Tue following voltmeter readings recently taken by me 
show the difference of potential between the terminals of a 
Brush motor, used for propelling a street car at Hunting- 
ton, W. Va. This motor is in series with another similar 
motor propelling a second car, and in series also with a 
stationary motor and a special arc lamp. The current— 
furnished by a Brush dynamo—is nearly constant at 34 
amperes. The car motor was mounted on the front plat- 
form, its horizontal plane of symmetry lying nearly in the 
plane of the car-floor. Spur-gearing connects the arma- 
ture with the front car-axle, Rotation of the brushes 
around the commutator effects the desired variation of 
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speed. Short-circuiting is resorted to for a long stop. 
Stopping just long enough to let one passenger get on or 
off quickly is effected by the brakes, the brushes being 
thrown into such position as to reduce torque. Readings 
were taken every 30 seconds with an Ayrton & Perry volt- 
meter graduated to 200 volts. Fair approximation can be 
made to 250. Occasional readings above that figure are 
rough estimations. 

Length of run = 7.0 miles = 8.5 miles and return. Av- 
erage speed = 8.4 miles per hour. Average number of 
passengers = 15. Approximate weight of car complete 
= 9,000 lbs. Maximum grade = 4%; grades generally 
easy. 

Track in good condition ; principally of T-rail. 


READINGS. 
Trip out. Trip in. 

120 175 120 20 (stop.) 
— 210 75 180 
—— 170 95 165 
110 90 0 (stop.) 150 
— 85 155 
125 20 stop.) 180 
—— 20 210 
140 110 190 
— 90 120 
110 60 100 

90 170 130 
210 116 0 (stop.) 
190 230 140 
— 800 (?) 185 
120 185 200 
145 200 145 
— 300 (?) 210 
150 180 180 
110 105 300 (?) 
250 (?) 115 195 
185 190 300 (?) 
— 145 e 0 

0 

160 0 | нор 210 
800 (?) 220 100 
— 200 140 

10 (stop.) 180 175 
250 (?) 105 125 
250 100 210 

75 185 70 


Average d. p. — 155.5 volts. Average h. p. from wire 
to car = 7.07. H. P. hours per car mile = 0.84. 

Similar figures for cars running “ in parallel” have now 
been quite frequently presented. I have seen none for 
the few “series foal ” in operation. Hence this com- 
munication. 


THE SCHISEOPHONE.! 


Ir is of vital importance in certain industries to be 
able to discover the flaws that exist in the interior of 
blocks of metal, and which, at a given moment, may put 
the security of a piece of work seriously in jeopardy. 
Hardened chrome steel shells, for example, present nu- 
merous centres of tension. The molecules, irritated against 
each other 155 to speak) by the tempering, tend to sepa- 
rate and to leave spaces between them. Shells with such 
an internal structure are worthless, and their point breaks 
against the armor plate that they are intended to pierce. 
In most cases, there is nothing to indicate such flaws, and 
the human ear is too dull an instrument to perceive the 
differences in sounds given by the blow of a hammer, 
whether it be upon a perfect or a defective part. What 
has just been said about shells applies to all pieces of 
metal that are to be worked —gun tubes, axles, driving- 
shafts, rails, etc. 

Captain Louis De Place, professor of fortifications and 
of applied sciences at the School of Cavalry, has had re- 
course to the microphone, employed under certain condi- 
tions, for the detection of flaws in metals. His apparatus, 
as will be seen, is an ingenious application of Prof. Hughes’ 
induction balance. Captain De Place, combining the mi- 
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crophone with a mechanical striker and a sonometer, has 
produced an instrument which he calls a schiseophone (from 
Gr. xi, “fissure,” and pwrn, “sound” or voice“), 
which permits of recognizing the difference in sound 
given by the striker, whether it strikes a perfect or an im- 
perfect part. 

The diagram, Fig. 4, shows the operation of the appara- 
tug in the verifying room and the listening chamber is repre- 
sented in Fig. 2. At B we have the block to be examined, 
and in which we shall suppose that there is a flaw, (. А 
microphone of annular construction and of special form is 
traversed by the striker, r, which is actuated by a very 
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sound that will continue to diminish in messure as the 
operator widens the space between the coils. At a given 
moment, perfect silence will be obtained. If the exami- 
nation be continued with the mechanical striker, and the 
latter hits at р’, a place where there is a flaw such as t, the 
interior flaw or vacuity will form a sounding box, the 
sound will increase, the microphone will cause the resist- 
ance of the external circuit to vary, and the sound will be 
re-established in the telephones. The internal flaw will 
therefore be made known. 

The schiseophone is inclosed in a box, Fig. 3, having 
four compartments which contain (1) the audiometer and 


M 


Fras. 1, 2, 8 AND 5.—THE SCHISEOPHONE, OR DETECTOR OF FLAWS IN METAIS. 


simple mechanism (not shown) that gives it an alternate to 
and fro motion. A battery, P, is placed in the circuit of 
the microphone and of an inducing coil, B, fixed to the 
zero point of a graduated rule, к R’. Upon this latter 
moves the induced coil in whose circuit there is a pair of 
telephones provided with a spring that permits of fixing 
them upon the head. 

It will now be understood that if the striker hits a per- 
fect part such as p, the induced coil, being in contact with 


the inducing one, the telephones will produce a certain 


its bobbins; (2) the telephones ; (3) the striker and its 
microphone ; and (4) six dry elements of the De Place 
type. These elements are in threes in series, and a com- 
mutator upon the cover permits of changing the batteries 
every quarter of an hour in order to prevent polarization. 
The special absorbent discovered by Captain De Place, 
and called melasine by him, presents no internal resist- 
ance. It does not dry up, prevents climbing salts, and 
keeps the zincs in a permanently clean state. 

Some experiments were recently made at Ermont, the 
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Stock depot of the Northern Railway Co. "The schiseo- 
phone was kept in operation for a whole week, showing 
the company’s engineers the internal flaws in rails. The 
location of the flaws was at once marked with red paint. 
In the afternoon, the rails were broken by a power ham- 
mer at the places indicated, and, in every instance, the 
breakage brought fissures of more or less importance to 
light. | 
kn order to get proper indications from this instrument, 
it is important that the same operator shall always have the 
telephones, and that the apparatus be so maneuvered as to 
permit the striker to rebound upon the metal. Finally, in 
practice, it is preferable not to draw back the induced coil 
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Fig. 4.—CiRCUIT OF SCHISEOPHONE. 


until perfect silence is obtained, büt to allow a slight sound 
to remain in tle telephone. It is the increase of such 
sound that reveals the internal flaw. 

It will be easily conceived that it is of prime importance 
for railway companies to have none but sound rails, The 
defective ones break and cause derailments, which, aside 
from the personal accidents that accompany them, prove 
very expensive both on account of the indemnities to be 
paid and of the deterioration of the materiel. The schiseo- 
phone provides a remedy for this. 


THE SANFORD ELECTRIC PROTECTOR. 


Tux introduction of electric light and power circuits 
soon made it apparent that where these lines ran in 
proximity to telephone, telegraph or fire alarm wires, 
means had to be provided for protecting the instruments 
connected with the latter from the effects of crosses. The 
heavy currents coming in led to frequent destruction of 
the more delicate instruments and a variety of safety de- 
vices have been designed to prevent this, embodying safety- 
fuses and cut-outs of various types. 

A recent instrument designed for this purpose by Mr. C. 
E. Sanford embodies a number of novel features which 
make it worthy of notice and in which the aim of the in- 
ventor has been to provide an apparatus which shall have 
a large range of action so as to protect for the smallest 
as well as the heaviest currents, and which at the same 
time is always ready for action without requiring any 
attention whatever. 

The manner in which these requirements are fulfilled is 
shown in the accompanying engraving which illustrates 
the Sanford protector. As will be seen, it consists of 
three coils, 1, 2 and 3, each of which is wound with a 
different sized wire, and so arranged that they will attract 
their respective armatures with different strengths of cur- 
rent. Thus the incoming wire enters at the binding post 
2, passes through the coil 3 and is then connected to the 
core of that coil. The frame is bent around in U-shape, 
and has hinged to it the armature of coil 2. From the 
frame of coil 2, the circuit passes to coil 1, ів connected to 
its core and armature in a similar manner, and from there 
the circuit leads to and through coil 3 and out at binding 

st 1 to line. 

The small coil 3 is wound so as to attract its armature 
when the current reaches } ampere and maintains its con- 
nection until the current reaches 4 amperes. The coil 1 
attracts its armature at 2 amperes and protects up to 30 
amperes ; while coil 2, which is wound with heavy copper 
ribbon, begins to act at 20 amperes, and has a capacity of 
250 amperes, 
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The action of the instrument results in the cutting out of 
the apparatus to be protected by shunting or grounding, 
and this is accomplished in the following way. It will be 
noticed that the ends of the coils are embraced by, but 
insulated from, a spectacle-shaped copper plate which is 
supported by, and in metallic connection with, the standard 
3 connected to ground. Now, supposing that a cross oc- 
curs on the line to be protected, and a current of more 
than normal strength comes in. It passes in succession 
through coils 2,1 and 3. As soon as it attains a strength 
of 4 ampere it attracts the armature of coil 3 which comes 
in contact with the grounded plate and thus carries the 
current off around the instrument to be protected. Now, 
if the current should increase, at the instant it reaches 2 
amperes, the armature of coil 1 is attracted to the ground 
plate, which action not only cuts out the instrument to be 
protected, but at the same time shunts the fine coil 3, thus 
protecting it also from destruction. When the current 
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has reached 20 amperes, finally, coil 2 comes into action, 
and similarly cuts out both the other coils, whose armatures 
drop back to their original positions. As coil 2 is capable 
of carrying a current of 250 amperes, it is evidently able 
to take care of the heaviest stray current which is likely 
to come in on any line. 

It will be evident from the construction, that as soon as 
the stray current is removed from the circuit, the instru- 
ment assumes its original condition, takes off the ground, 
and is ready for the next operation. 

We have seen the instrument in operation at the office of 
the National Electric Protector Co., of this city, of which 
Mr. C. E. Sanford is the lessee, and had occasion to witness 
it act under a variety of conditions with eminently satis- 
factory results. As the entire resistance of the protector 
is less than one ohm, it entails practically no deterioration 
of the service, while, as was demonstrated, it is able to 
protect both sides of the system. 


A PREDICTION OF THE PHONOGRAPH. 


Tux Baroness Althea Salvador, in a recent letter to one 
of the New York papers, from Paris, says :—** There is 
nothing new under the sun! one cannot help exclaiming 
after reading the proofs of Louis Pauliat, Senator, that 
the phonograph was known in 1650. In this year Cyrano 
de Bergerac, an author and famous duellist wrote, ‘A 
Journey in the Moon. His guide, obliged to leave him 
some moments, lends him two books, and Cyrano de Ber- 
gerac takes one which has a cover like a box. Here it is. 

** At the opening of the box I found I know not what, 
in metal, full of little springs and imperceptible machines. 
It is a book, but à miraculous book, with neither leaves nor 
characters ; it is a book to read which eyes are useless, for 
one needs only ears. When I wished to read, I bound the 
the box with all kinds of little nerves that I found, then I 
turned the needle on the chapter to which I wished to 
listen, and I heard, as from the lips of a human being, most 
remarkable facts of intense interest to a student." 

According to M. Pauliat here is the description of a 
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honograph similar to the one invented by Mr. Edison. 
t will be remembered that like fanciful anticipations were 
made of the telephone. 


ON THE RECTIFYING OF ALTERNATE CURRENTS 
BY SYNCHRONIZING DEVICES AND THE IN- 
FLUENCE OF SELF-INDUCTION THEREON. 


BY CHAS. STEINMETZ. 


Іт is well-known that a current which has always the 
same direction can easily be derived from an alternate 
current circuit by means of a synchronyzing device; that is, 
a commutator whose revolutions have a constant ratio 
with the periods of the alternate current, and which may 
be set and kept in synchronism by this same current. 

But the derived current, although often miscalled a con- 
tinuous current, differs considerably from the continuous 
currents of our dynamos, its value varying between zero 
and a maximum. Therefore it may be more properly 
called a pulsating current. 

While on a true continuous current circuit self-induction 
will have no influence at all; on such a pulsating current 
the counter electromotive force of self-induction will cause 
a series of phenomena, the worst of which will be excessive 
sparking at the commutator, especially when the pulsating 
current is used for exciting electro-magnets. 

Such pulsating currents are Jargely used for exciting the 
electro-magnets of so-called self-exciting alternate current 
generators, and also of synchronous motors, like that of 
Ganz & Co, which has attracted considerable attention 
lately, since the competitive tests at Frankfort-on-the- 
Main proved its efficiency to be very satisfactory. 

Very little is known as yet of the behavior of these 
pulsating currents. Only a short time ago it was wrongly 
asserted before a meeting of expert electricians, that the 
magnetism of electro-magnets, which are excited by 
pulsating currents, could sometimes become zero, whereas 
the truth is, that the value of the magnetism will oscillate 
around the average or mean value of the magnetizing 
current, with an amplitude more or less diminished by 
self-induction ; therefor, in the alternate current trans- 
former it will pass through zero twice in each period (zero 
being the average value of the alternate current), but in 
the electro-magnets excited by a pulsating current it can 
never become zero, the mean value of the current being a 
value different from zero ; the oscillations of the magnetism 
would just touch the zero line, if their amplitude were not 
reduced by self-induction. It seems to be worth while, 
therefore, to subject these pulsating currents, and the 
phenomena connected therewith, to an analytical treatment. 

In order to consider what happens in such an electric 
circuit, let us first suppose the electromotive force of the 
dynamo-generator (the impressed electromotive force of 
the circuit) to be a true sine curve, and leave out of con- 
sideration the influence of hysteresis and of eddy-currents. 

The time ¢ may be counted from the moment when the 
value of the impressed electromotive force equals zero, the 
time of one-half period being = 7, corresponding to an 
angle of 180?, if we represent the whole period by one 
revolution, or 360°. 

Then the equation of the impressed electromotive force 
is : | 

: * 
e. = Е, snm; _ (1) 
1, 


where Æ, means the maximum value of the impressed 
electromotive force of the dynamo; for the sine curve 


E. = C. V 2, C. being the effective ” electromotive force 
of the dynamo. 

Now the connection and disconnection of the electro- 
magnet with the main-circuit, that is, the commutation of 
the current, can be done either by breaking or by short- 
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circuiting both the electro-magnet and the main line at the 
moment of commutation. In the latter case a suitable 
resistance can be thrown in both circuits. 

It does not seem likely that anybody would risk the 
breaking of the current, just when the electromotive force 
of self-induction is near its maximum value. But the only 
possible and practical method, which shall be considered 
here, seems to be as follows :— 

1. ‘To establish the connéction between the electro-mag- 
net and the main line at the time ,, corresponding to an 
angle Ф, ; f 

2. To short circuit both the electro-magnet and the main 
line by means of the commutator brushes and through a 
suitable resistance, at the time 75, corresponding to an 
angle g, ; 

3. To take off the short circuit and establish the first 
connection again, at the time 7’-++ 7, corresponding to an 
angle 180? + , and so on. 

he current, the magnetism, the resulting or current- 
producing (heating) electromotive force, the counter elec- 
tromotive force of self-induction, may be represented by 
the symbols c, m, e, e, respectively; their maximum values 
by the capitals C, M, £, E. 

Let the magnetic resistance of the electro-magnetic cir- 
cuit — p. 

Let the number of magnetizing turns = n. 


Then the coefficient of self-induction K = о henry!. 


Let the electric resistance of the magnet circuit = r Q. 
Let the electric resistance of the main circuit = r, Q. 
Let the short-circuiting resistance = RO ; 
then the magnetism (number of lines of magnetic force, or, 
more correctly, tubes of magnetic induction) is :— 


nc. 


m =; (2) 
p 
the induced electromotive force (self-induction) :— 
е, = — п E .107* volts ; (3) 
the resulting electromotive force :— 
t dm 
e = е, ＋ e; = Е, віп т ue .107* volts ; (4) 
and the current :— | 
; { dm  , 
o=- e -= E, sin т In n гр 1° amperes. (5) 
tr r+r, 
Combining (2) and (5), we find :— 
- n А t dm , 
„ i) Eein a . рр 10 | (6) 


as the differential equation of the magnetism during the 
time from 7, to T, 
This differential equation is integrated by the function :— 


п = Asin ( 7, — 9) + B e- 3t (7) 


the constants of which are obtained by substituting the value 
m of equation (7) in equation (6). 
т 


f dm t 
Since, -y7 = T A cos (я -p — 90) — Bega, 
we get :— 
A sin (z == — о) + Be-3t = de 
T p (r 4 7) 
: { п Т t 
an p "у А cos (x 7; — @) .10* + 


n Ё Be-3t.107? 


which equation is satisfied for any value of ¢, when :— 


1. I do not think it necessary, in an American [еш to 
for using the term henry as the practical un 
the ‘‘ quadrant.” 


ve an explanation 
t of self-in uction, instead of 


60 THE ELECTRICAL ENGINEER. 


T Ы cM si - tl. 
доо Loy: Е т Asin &. 10 t 
A sin о = , A сов . 10. 


PER ЕРА 
o ( rr.) T 


n 
B = ———— n 2 B.10”. 
r.) 
From this we have :— 
| nE 
J 8 
К af «+ + 77 10^ 


л n*.10^? : 
(r Tr.) 7 


— 
C cos; 


B being still unknown. 


(8) 


tan @ = 


From this, we get the magnetism at the time 7 :— 
М = Asin (p, — e) + Be-?h (9) 
and at the time 7, :— 
M. = А sin (p, — o) + Ве-—ЎТ» 
A, wand 2, being already known, 
F 
Ф, = п = y 190 . Ф, = т -F 
During the time of short-circuit, from ¢= 7, tot = 
7 + T, the inductional electromotive force is :— 


(10) 


di ase 
= 180°. (11) 


1 
е! = п ao volts ; (12) 
and the current :— . 
1 d m! 
е == =E үү 10 amperes: (13) 
Therefore the magnetism is :— 
пс n d m , 
m=- окру аге? › (14) 
which integrated gives :— 
mi = M, e-? *— Ts), (15) 
K) . 10— 
where :— a Es ES (16) 
since for f = 7,, m! must equal M, 
Therefore for t = T+ 7, 
m! = M, е Y T T,— T9, (17) 


Now, at this moment, the electro-magnet is connected 
again with the main circuit, and therefore, in stationary 
condition, the magnetism again equals M.. 

This, together with (9), gives us the equations necessary 
for determining B :— 

A sin (p, — e) 4-.Be-? 7 = 
i A sin (9, — w) + .Be-?7; | . (T T. — Ta), 


from which: 


BA sin (p, — со) — sin (Ф, — @) 
xs e~ Х Т, —g—XT,—X (T+ T, — T.) 


(18) 


Now, everything being known, we can investigate the 
behavior of the current. 


Between 7, and 7,, the current is given by equation (2) 


m 
C = р — 5 OF, 
% 


c = LA sin (= 7) +-2-В e 34 amperes. (19) 


n T 
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Between 7, and 7'4- 7, the current in the electro-magnet 
is given by equation (12) 


m! 
c= —— ; or, 
с" = x M, e * - 10 amperes ; (20) 
and at the same time in the main circuit: 
„„ 21 
5 Fein 1 amperes. (21) 


A very interesting conclusion in regard to sparking at 

the commutator can be drawn from the equations (19) to 
21): 

n is obvious, that sparking at the commutator must 

disappear entirely if the short circuit has no current just 

at the moment of its breaking ; that is, when at the time, 

„ еше 

This gives the equation : 

E . T 
4 M, = р ma Sin "p à (22) 

On the other hand, there will be given no cause for dis- 
turbances in the main line norin the electro-magnet circuit, 
if the short circuit, applied at the time 7;, is without cur- 
rent in the first moment, so that neither the current in the 
main line, nor in the electro-magnet is affected ; that is, 
when, at the time ¢ = , c! = с". 

This gives the equation : 

p E . T, 
EU M, —nj4 Rn л-р. (23) 

These two equations (22) and (23) give us the two mo- 
ments, 7, and 7,, between which the commutation of the 
current has to take place, in order to avoid sparking at 
the commutator, and extremely rapid changes of the main 
current, and gives us thereby the width of the commutator- 
bars and of the gap between adjacent commutator-bars. 

I am told that the above mentioned synchronous motor 
of Ganz & Co. owes its sparkless running to a similar ar- 
rangement. Besides this, the average magnetism, and the 
energy of the current, is much higher in circuits of this 
kind, as the accompanying diagrams (Figs. 1 and 2) show, 
which represent some curves of magnetism excited by 
such pulsating currents. 

In Fig. 1, 

the number of exciting turns, » — 200. 

* impressed electromotive force: С, —.71 volts (effec- 

tive); therefore, 

ST MEE impressed electromotive force: Æ, = 100 
volts. 
electric resistance of the field-magnet circuit: r=5 Q 
s “ d * « main line: r, = 10 Q. 
* short circuit: R = 0. 
magnetic resistance of the electro-magnet : p = 0.01. 


€ €€ 60 “ 


2 
Therefore, the coefficient of self-induction : K = 10" — 


0.004 henry. 
the time of half a period: T= 0.005 second. 
* „ connecting the electro-magnet with the main 
line: 7. = 0.0007 second. 
* time of short circuiting the electro-magnet and the 
main line: 7, — 0.00415 second. 


Therefore, 
A = 68,000. 
tan @ = 1.676. Angle о = 59°. 
2 = 375. 
2! = 125, 


M, = 84,000 lines of magnetic force. 
М, = 102,000 « ‹‹ ‹‹ 
B = 163,000. 


c= Amps. 
mL 0,000 lines 


"14 Amps, | s | 
7n = 50,000 Hes 
| 


|" 
` 
Ià 
S Amp. ^ , 
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Therefore : 
between 7; and 7 m = 68,000 sin (36,000 ¢—59)° + 
163,000 s. 
between 7, and 7 + Т: т, = 102,000 e - — 
171,000 e —'**, | 
between 7; and 7,: c = 3.4 віп (36,000 (—59)? + 8.1 e~" 
amperes. 
between 7, and 74-7;: с' = 8.6 е 75 amperes in the elec- 
tro-magnet, 
c’’ = 10 sin (36,000 ¢)° amperes in the main line. 
At the time Ti c = c! = c" = 4.2 amperes. 
At the time T. c = c! = c" = 5.1 amperes. 

In the diagram, Fig. 1, c, c', c", and m, m! are the 
curves of the current and of the magnetism respectively ; 
a is the curve, which the current would follow, if there 
were no self induction at all; ö is the curve of the current 
and of the magnetism, if there were no commutation of the 
current, but the magnetism would reverse alike in the 
transformer, As shown in this latter case, the mean mag- 
netism and the mean current is only about one-third of the 
value of that obtained by commuting the current. 

In the moments 7, and 7, there is no discontinuity, and 
the short circuit being currentless, also no cause for spark- 


ing. 
11 will be seen that the magnetism and ourrent, follow a 
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2.3 amperes ; and because at this moment there flows а cur- 
rent of 11.8—2.3 = 9.5 amperes through the short circuit 
under the brushes, the breaking of this current will cause 
an excessive and destructive sparking at the oommutator- 
brushes. Besides this, the curve of the magnetism shows 
breaks at the points Ti, 7,, 7+ 7, ete. 

The commutator would indeed be improved by throwing 
a resistance È into the circuits between 7; and T+ T, but 
this would not stop sparking entirely. 


SOME DEFECTS IN PHYSICAL TERMINOLOGY.—I. 
BY PROF. A. E. DOLBEAR. 


THE science of physics is concerned with the conditions 
of the transference and transformation of energy wherever 
they occur, and for that reason it is not infrequently called 
the science of energy. Within the past fifty years a vast 
amount of attention has been given to the phenomena in 
different departments of physics ; especially is this true of 
molecular phenomena, and our knowledge of it is really ex- 
tensive, At the same time there has ‘een a serious lack 
of coórdination among the different departments exhibited 
in late treatises that form a real hindrance to one who 

would obtain a fair view of what is really known. Whew- 
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Fias. 1 AND 2. —STEINMETZ ON THE REOTIFYING OF ALTERNATING CURRENTS. 


slightly undulating line, whioh would be still more like a 
straight line if the self-induction were higher. 


In the diagram, Fig. 2, 


To = 5.0. 
p 0.05. 
n? 
= A. 107 = 0.0003 henry. 
T, = 0.001.  71— 0.004. 


The other values are the same as in diagram, Fig. 1; 
therefore : 
m = 36,000 sin (36,000 ¢—27)°+ 12,000 - 
mi = 388,000 e. 
c = 9 віп (36,000 — 27)» 3 e7**' amperes. 
c! = 48.5 e^**5' amperes. 
c'' = 20 sin (36,000 ¢)° amperes. 
At the time Т: c = c! = 2.3 amperes ; c" = 11.8 amperes, 
At the time 71: c=c'= 8 amperes; c" = 11.8 amperes. 
Here, the self induction being much smaller, the vibra- 
tions of current and of magnetism in the electro-magnet are 
much greater. But the most interesting fact is, that the 
short-circuiting of the electro-magnet, and the breaking of 
this short-circuit take place in wrong positions, and in the 
moment 7; the main current has to jump from 8 amperes 
to 11.8 amperes; in the moment 71 from 11.8 amperes to 


ell attributes the failure of the Greeks to make headway 
in physical science, to the fact that their ideas were not 
appropriate to the phenomena. In a like manner it may 
be said that we are retarded by the lack of appropriate 
terminology, and that something will be gained when the 
terminology is so far reconstructed as to be incapable of 
misleading one. 

First, as to the nature of energy. In Daniell’s “ Text- 
book of the Principles of Physics" the statement is made 
that *energy is a physical entity," implying that it is an 
independent, objective something, an existence not condi- 
tioned by other physical things, and this idea is во common 
that it is worth while to closely inspect it. Now energy is 
defined as the ability to do work, and work is measured in 
foot pounds. When we give expression to the relation be- 


M v = z, when M is 


tween energy and work we have, 
the mass, v the velocity, Wits weight and Л the height to 


2 


M 
which W will be raised. But : i8 the measure of 


2 


energy in the units of work. In absolute units it is pro- 
portional to M v’, or, as it is perhaps better to write it, 
M v» x v, which is the velocity of momentum, As there is 
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no such thing known as energy where there are not two 
factors, namely, a something—a real entity—and a motion, 
it follows that when there is absolute quiescence there is 
no energy, and if there be no substance, though velocity 
be infinite, there is по energy. Hence energy is a product 
and is not a something that exists apart from moving 
bodies, It is a product of substance and motion, and is 
proportional to the amount of motion. No body moves in 
any manner whatever except as antecedent motion has 
been spent upon it, and if one would seek for the origin of 
the motion of any mass of matter he might trace it never 
so far back only to find an antecedent motion; and on the 
supposition that the physical universe is infinite in extent 
then the amount of motion is also infinite, as well as the 
energy. 

There is then no good reason for considering energy as 
being a mysterious something that has an existence apart 
from the substance of the physical universe any more than 
there is for considering the same for motion or for 
momentum. 

Second. It appears that the so-called forms of energy 
depend upon the form of the motion involved as well as 
the character of that which is moved. As to the first of 
these, the kinds of motion, that are possible, are probably 
very great in number, but they may all be reduced to their 
primary forms, namely rectilinear, vibratory and rotary. 
Combinations of these yield all sorts of others. For in- 
stance, two rectilinear will give either a resultant recti- 
linear, as exhibited in the so-called parallelogram of forces, 
or a curvilinear, as in the movement of a bullet fired from 
a gun in other than a vertical direction. A combination 
of a rectilinear with a vibratory gives an undulatory or 
wave motion; a rectilinear with a rotary gives a spiral, and 
80 on. 

The expression for the energy of a body is not limited 
by the size of the body. It is as applicable to an atom as 
to a cannon ball or the earth in its orbit, but it is conven- 
ient to change the form of it where the physical conditions 
warrant it. For rectilinear motions or combinations of 
3 
is used for both large and small 


v 
them the form à 


bodies, only such motions of atoms and molecules are called 
free paths, or the distance between successive impacts. It 
is not inappropriate to speak of the motions of larger 
bodies, as for instance that of a musket bullet towards a 
target, as its free path. In either case v is simply the rate 
of motion. Р 

For vibratory motion, however, the value of » depends 
upon two conditions, the number of vibrations per second, 
n, and the amplitude of the vibration, а. These are entirely 
independent of each other, and either may have almost any 

Ма n 
assigned value, so that v=a n, and the energy is —— 
3 


For a rotating particle, energy = q where r is the 


distance to the centre of rotation and со is the number of 
degrees passed over in one second. It may have substi- 
tuted for it the expression for rectilinear energy by making 
v the number of feet passed over in a second. 

When the moving body is so large that its motions may 
be seen, the body is said to have mechanical motion or 
mechanical energy, sometimes kinetic energy, and when 
the body is too small to be seen the movements are spoken 
of as atomic or molecular ; and here is where troublé often 
begins, by failing to keep in mind that the size of a body 
ше no difference in the character of the motions it may 

ave. 

Suppose a bell or tuning fork, or any elastic body, ke 
Suspended in the middle of the room, and it be struck by a 
body in any convenient way, vibrating motions will result 
that we should interpret as sound, and at the same time a 
free path motion would be set up, which would be 
restrained by the support so as to become oscillatory if it 

[d 
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be no longer interfered with. Precisely similar conditions 
obtain when an atom or a molecule of air or other gas is 
made to vibrate by impact. It vibrates at its own har- 
monic rate and also moves in a free path till a collision 
occurs which changes its direction in its free path and in- 
terferes with its internal vibration. The swinging tunin 
fork gives out its proper sound, but we never think o 
speaking of its free path motion as a part of its sound 
motion. Whether it swings or not, is quite immaterial. 
Of course if it swings while it vibrates it possesses more 
energy than if it vibrated only, but the energy could not 
be spoken of as sound energy. No more should the free 
path movements of molecules, be they long or short, be. 
called heat motion. This needs a little fuller development. 
For twenty-five years or more we have been familiar 
with the expression, ** Heat is a mode of motion,” and 
lately we have it in numerous works intended to be exact 
that “ Heat is a form f energy." To illustrate the foggy- 
ness upon this matter, I cannot do better than to quote 
statements from several text books lately issued. In 
Daniell’s Principles of Physics,” p. 325, there is the defi- 
nite statement in jm print, ** Heat is a form of energy.” 
On p. 336 is this statement, Heat is not motion ; " and on 
p. 444, “The molecular vibration which excites ether waves 


Is a true vibration of the molecule, not a transtational oscil- 


lation from place to place." Olmstead’s * College Philoso- 
phy? (Kimball’s revision) has it, “There is abundant 
reason for believing that heat consists of exceedingly rapid 
vibrations of ordinary matter and of the ether which fills 
all space.” In Avery’s Elements, Heat is а form of 
energy. It consists of vibratory motions of the molecules 
of matter," In * National Philosophy," by Sharpless and 
Phillips, * Heat like light, consists of waves of ether.” In 
Gage's “Elements of Physics," ** Heat is molecular 
motion.” In “ Тһе New Physics," by Trowbridge, there 
is the statement that motion is therefore being continu- 
ally changed into heat in all the operations of machines," 
Also, “ The phenomena of heat and light are so closely 
alied that it is impossible to regard them as separate 
manifestations of energy." 

Maxwell says: “ Heat is of the same nature as mechani- 
cal work, that is, it is one of the forms of energy." Also, 
* We have no right to speak of this process of radiation as 
heat,” and again, * Heat can be generated and it can 
also be destroyed." For every foot-pound of work во 
done, a certain quantity of heat is put out of existence.” 

These quotations are quite sufficient to show that there 
is no agreement among authors as to what the nature of 
heat is, nor is there always consistency in the treatment by 
а given author. There are the contradictory statements that 


beat is a mode of motion, and that it is not motion, —that 


it is energy, and that it can be destroyed ; that it is ether 
waves and that ether waves cannot properly be called heat. 


MULTIPLEX TELEPHONY. 


The attempts which have in the past been made to multiplex 
telephone lines have mostly been based on the differential method 
of working. When, some time ago, Lieut. F. Jarvis Patten 
designed his system of multiplex telegraphy, however, he also 
recognized the applicability of the system to telephony, but his 
attention was so much occupied by the telegraph that the former 
was laid aside temperans Recently, however, he has taken up 
the telephone again, and has now succeeded in operating a good 
sextuplex, by which six telephone messages can be sent simul- 
taneously over a single line with either grounded or metallic cir- 
cuit. The further development of the system will be watched 
with great interest. 


THOMSON ELECTRIC WELDING COMPANY.—The American Wheel 
Co., headquarters at Chicago, which has bought up all the princi- 
pal wheel companies of the United States, has heretofore sold its 
wheels without tires, but will hereafter tire all wheels before 
sending them out, using the electric welding process. This will 
bring the Thomson Electric Welding Co. a revenue from royal- 
ties on at least 1,000,000 welds annually. 
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THE WEHR LIGHTNING ARRESTER. 


Tug custom has prevailed almost universally hitherto of 
mounting lightning arresters in close proximity to the 
apparatus to be protected within buildings, thus allowing 
the lightning charge to pass into the building before it is 
turned aside to be discharged into the earth. It is evident, 
however, that increased safety may be attained if light- 
ning arresters, even for ordinary apparatus, can be placed 
entirely without the building. When thus placed, how- 
ever, it is evident that it must be so designed as to be pro- 
tected against the influences of the weather and malicious 
interference. With the object of affording Rapes pro- 
tection to instruments while confining the path of the cur- 
rent to the outside of the building, Mr. G. Wehr, of Berlin, 
has designed a lightning arrester, known as the Univer- 
sal" which is illustrated in the accompanying engraving. 
The instrument is there shown as designed for the protec- 
tion of but a single conductor, and consists of a bell-shaped 
hood g, of galvanized cast-iron, which is connected with 
the earth. The upper, interior part of this bell is provided 
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with vertical ribs. The lightning arrester, a, is supported 
by the bent rod s, provided with a wood or steel screw. 
The arrester a, it will be noted, is cone-shaped, and made 
of brass, with small horizontal ribs, The cone is in metal- 
lic connection with the support s, which is connected to 
earth by means of the screw E. Both parts are insulated 
from the hood g by the ebonite plates ö and c. Resting 
on the heel of the lower ebonite plate c is a soft rubber 
ring, f, which, being compressed by the hood, makes an air- 
tight joint between the hood and the arrester a. The 
presence of this rubber washer prevents the entrance of 
dust and metallic particles as well as dampness between 
the conductor and the earth connection. The thumb-screws 
Л serve to fasten the hood g to the plate c, maintaining 
the cone a on the ebonite piece. In the arresters of this 
pattern, designed for 2, 3 and 4 conductors, the interior 
cone is divided vertically into as many parts as there are 
conductors to be protected. Each of these parts is con- 
nected with a short column provided with a screw to which 
the conductors to be protected are connected. 


AN ELECTRIC RIVETING MACHINE.! 


ErxcrRicITY has already been applied in a variety of ways 
to the driving of tools and iron-working machinery, ànd its 
most recent application is to a riveter designed by M. Sin- 
gre. ‘This machine is based on the same principle as the 
coin presses now in general vogue, and in which the princi- 
ple employed is to give a large mass a considerable energy 
which is suddenly deprived of that energy by the die com- 
ing in contact with the metal which receives the impres- 
sion. The accompanying illustrations represent the new 
machine, Fig. 1 being a horizontal section of the electric 


motor, which has four poles, 4 being the ring, B the field 


1. M. Deprez in La Lumière Electrique. 
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magnet coils and c the pole pieces. 
tical section. 

As will be seen, the axis or shaft of the ring armature 
consists of a screw-threaded tube maintained in its position 


Fig. 2 represents a ver- 


Fig. 1.—THE SINGRE ELECTRIC RIVETER. 


at its upper end by the cap, H, and below by means of a 
collar. The commutator is shown at x. In the interior of 
the screw-threaded tube there is situated a very heavy 
screw, F, which does not rotate with the ring, being held in 
a fixed position by means of the guides shown in Fig. 3. 
The screw is terminated by a piston, 7, which penetrates a 
reservoir of oil, 7, from which lead two tubes, к к. These 
tubes end in a cylinder in which there moves a piston of 
large surface, L. The end of this piston carries the die, M, 
which forms the rivet-head, the opposite, abutting die, w, 
being placed at the lower end. 

When the current is sent through the motor the latter at 
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Fic. 2 AND 8.—THE SINGRE ELECTRIC RIVETER. 


once attains a very high speed which increases, owing to 
the fact that there is scarcely any resistance to overcome, 
and hence the piston, r, descends very freely at a consider- 
able velocity ; but at the moment the die, M, meets the rivet 
head it is suddenly stopped ; but the ring, the core of 
which is of iron, and very 1 has acquired considerable 
energy during the free descent of piston, 1. On the other 
haud the combination of a screw and hydraulic press makes 
a powerful combination, which lends itself readily to the 


exertion of great power with a small initial force. 
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ELECTRIC FANS FOR HOT WEATHER. 


Tux recent hot weather has naturally directed the atten- 
tion of the public to artificial methods of cooling, and it 
may safely be said that of such methods one of the most 
popular to-day is that of propelling small fans by electric 
motors. A few years ago, and even to-day, mechanical or 
clock-work fans were in general favor, but their size, and 
awkwardness of motion, as well as the feebleness of the 
breeze created by them, has prevented such a universal 
adoption of them, as now awaits the electric fan. 

Some of the electric motor companies have considered 
the fan business as beneath their dignity, and they have 
therefore refrained from making fly- power“ motors. In 
this respect, they have, we think, made a mistake, even 
though the field is large enough to occupy their attention 
in other directions. In the aggregate the small motors 
represent a large sum of money and a large amount of 
power, and each is, or shoald be, an excellent advertise- 
ment for its builder. In a few years there will certainly 
be as many such motors as there are sewing machines, for 
example, and the number will be even greater when the op- 
p for their use in driving fans, sewing machines, 

ental lathes, phonographs, graphophones and other minor 
appliances of comfort and civilization are appreciated. — 

Among those who have from the first exploited the 
small as well as the large, motor field are the Elektron 
Manufacturing Company, of Brooklyn, whose fan motor we 
illustrate on this page. A large number of these have been 


ut in service all over the country, and in Brooklyn these 
Perret motors have literally become a “household word,” 
so universally have they been introduced throughout that 
city of homes. The cut represents a Perret motor (type 
A. O. single speed) with a four-bladed fan on the armature 
shaft. The same fan fits the three speed motor, and the 
latter is used when change in strength of the breeze is 
desired. The motor may be screwed to a shelf in such a 
manner that the fan will clear its edge, but a better ar- 
rangement is that shown in the figure, where the motor is 
fixed on a neat japanned iron stand, which permits it to be 
set on any flat top table. A wire guard which is easily at- 
tached to the motor and which surrounds the fan, prevent- 
ing accidental contact with the revolving blades, may be 
used if desired. 

A suitable 2 volt primary cell, such as the Mason or other 
of that type, in connection with this apparatus will produce 
a gentle bise at a cost of about one cent per hour, and 
two cells will give a blast twice as strong, which is as 
much as would ever be required in an ordinary sized room. 
Current required is from 3 to 5 amperes. A similar result 
will be produced by one or two storage cells. 

The operation is smooth and quiet and the motor is orna- 
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mental as well as useful, especially when nickel-plated. It 
deserves note that in these small motors, the same distinot- 
ive features of lamination of the field magnets are ad- 
hered to. The weight of the one.eighth horse-power 
motor here shown is only 13 lbs. It is run with a round 
eighth-inch belt on a 14 inch pulley, the speed depending, 
of course, upon the current supplied. 


ELECTRO METALLURGY. 


Messrs. SIEMENS AND HALSKE, of Berlin, have recently 
patented a process for the electrical treatment of ores, of 
which the following are the principal points: The ore, 
first being pulverized, is put into a cylinder filled with a 
solution of sulphate of iron. The mixture is kept con- 
stantly in motion by means of moving pallets, and if there 
is need the bath is steam-heated. If the processis used for 
amalgamation, cylinders of copper, partly plunged in mer- 
cury, are placed in vessels and set in a rotatory motion. 
This movement assures a constant contact between them 
and the mineral, and the reduction takes place. In a more 
general case a solution of alkaline cyanide is added to the 
electrolyte, and an electric current is turned on. The 
metal is deposited on a cylinder of copper. After the 
operation the copper is recovered by ordinary methods. 
This process will be applicable in the treatment of the ores 
of copper, zinc, and precious metals. 


MEASUREMENT OF ELECTRO-MAGNETIC RADIATION. 


At a meeting of the Physical Society the results of an im- 
on the measurement of electro-magnetic radi- 
ation were experimentally shown by Mr. Vernon Boys. It will 
be remembered that Mr. Gregory some time since succeeded in 
measuring the expansion of a fine wire caused by the heating 
effect of the electrical oscillations set up within it ; and. with the 
view of confirming this result, Mr. Boys has employed two dis- 
tinct methods, the application of which has needed great ingenu- 
ity and manipulative skill. One of these methods, depending 
on the mechanical forces exerted between two ogy ies wires in 
which oscillations were induced, appar at t to succeed, 
owing to an extraneous effect ; but after this had been carefully 
eliminated, no action could be detected, although the adjust- 
ments were delicate enough to indicate a force of less than a one 
hundred-millionth part of a grain. 


ЈЕКВІТТ'8 MILITARY FIELD SOUNDER. 


This ap tus, which has been devised by Mr. Jerritt, of 
Plymouth, England, consists of a small instrument so arran 
as to be capable of being used as a transmitter and receiver. By 
an ingenious arrangement, the lever of the sounder is employed 
both for sending and receiving messages, thus doing away with 
the ordinary apparatus for transmitting telegraph work, the cur- 
rent being put on and off by means of a small switch fixed to the 
base of the instrument. A telephonic arrangement can be ad- 
justed for receiving purposes if required. The instrument, bat- 
tery, sounding-box, and telescopic stand fold up and form a com- 
pact knapsack, and can be comfortably carried as such by any 
operator. The centre of the stand, it may be mentioned, can be 
used if necessary as a drum for winding a quantity of wire. 


ELECTRO-MAGNETIC REPULSION. 


Those who have not the means of showing the striking effects 
роо by Prof. Elibu Thomson, writes Мг. W. B. Craft, in 
ature, may be glad to know a simple illustration of the same 
principle. | 
A top сопвівів of а soft iron disc with а brass axis put through 
it. A small] magnet is held over the edge whilst spinning; each 
elementary sector as it moves up to and away from the poles of 
the magnet has currents induced which are repelled by the mag- 
net; asthe rotation dies out, the currents at a certain point be- 
come too feeble to overcome the attraction of the soft iron by the 
magnet. 


SAN FRANCISCO WIRE-TAPPERS CAUGHT. 


After faithful watching and waiting for the last eighteen 
months the Detective Department of San cisco caught 
recently two of a band of thieves who have robbed the pool-rooms 
of San Francisco of nearty $160,000. The prisoners are a tele- 
graph operator and a young man about town whose father left a 
considerable sum to his boy by will about two years ago. The 
men were captured in the Benson Building while in the act of 
receiving a m e over a looped-wire. They had connected 
their wires with those leading to the pool-rooms. 
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INSURANCE OF ELECTRIC PLANTS. 


Norhixd for а long time has created quite so much stir and ex- 
citement with the stock fire insurance companies and their local 
t8 as the advent of the Electric Mutual Insurance Company 

to insure electric plants. 

Ever since the first plant was established, these companies and 
agents have looked upon the risks as beng vory hazardous, and 
for the most part the companies have declined to insure them; 
not because there is any record to show by their having burned 
frequently that they were extra hazardous, but the same old 
* mysterious something" (and they knew not what) has made 
their judgment hide behind their fear. Of course, the agent has 
sought high and low for companies that would take the risks so 
that he ht secure his 15 or 20 per cent. commission on the pre- 
miums. e hazard of the risk was nothing to him if he could 
„place it at all; in fact, the supposed extra hazardouspess has 

ted to his t advantage, because the greater the premiums 
e more commission he realized. 

Several companies, being willing to gamble on anything at а 
high rate, have all along accepted the risks, but by reason of there 
being but few taken they have been enabled to secure very exor- 
bitant rates. They have cried down the risks and raised their 
rates, but they haven't refused any of the business, except to get 
a higher rate. As a result they have made large profits. The 
rates have been made so high that few of the electric companies 
have felt able to carry more than a very small percentage of their 
value in insurance. As consequence, when a small loss would 
occur it would result in nearly a total loss to the insurance com- 
panies under their policies. Then would go up the cry that not 
only were electric stations very extra hazardous, but the property 
was ] le, and a small fire that wouldn't damage any 
other kind of machinery very much would ruin dynamos and 
other electric apparatus. So that early in the game they began 
to discriminate against dynamos, and to apply the **co-insurance 
clause" to their policies. The latter clause is one which compels 
the property owner to have full insurance or become a contribu- 
tor to own loss, in the proportion that his insurance is less than 
the value of his property. 

The condition of шр has been growing worse rather than 
better. In many parts of the country electric stations have been 
tariff-rated by the insurance boards at figures ranging from 2 to 
4 per cent.—almost as high as planing mills and other similar 
risks. The result of this rating has been to debar all ‘‘ board” 
compauies from taking the risks at less rates even if they were 
willing to do 80. Another result of the tariff and of the small 
number of responsible companies that would accept such risks 
has been the compelling of agents to secure policies in all sorts of 
shyster or i ible companies, because the high rates (pre- 
sumed to have been made intelligently) have frightened the good 
companies to that degree that a sufficient num could not be 
found to carry the amount of insurance wanted. The agent's 
only recourse then was to get policies where he could and at such 
rates as he could. If the names of companies ing electric 
station risks at the present time could be made public it would 
probably disclose the poorest lot of companies, as a class, on an 
risk in the market; and, if the rates could also be made public, it 
would indicate the highest rated risk as а class. Under such cir- 
cumstances it із not strange that the electrical interests should 
welcome the advent of a company of their own, allied to no tariff 
organization and therefore free to act independently and intelli- 
gently, as well as being governed by a board of directors, all of 
whom areelectrical men. But how changed and varied is the atti- 
tude of the several underwriters’ boards! In some instances th 
get their heads together and say: ‘‘ We will maintain our tari 
rates on each station until we feel that the Electric Mutual Com- 
pany is after it and then we will drop our rates sufficiently to 

ld the risk." In other cases they conceive the idea that the 
Mutual Сэшрапу can only carry a small portion of the risk any- 
way, and that if they can, through board obligations, prevent 
stock companies from co-operating with the Mutual, it will be un- 
able to control the rates on the whole risk, and thereby they can 
retain a part of it at their own high figures, besides having the 
guarantee of an improved risk through the inspection of the Mu- 
tual, without cost to themselves. 

Several of the ш stock companies doing business in the 
country realized in the beginning the advantage of taking surplus 
insurance from the Electric Mutual Company and entered into an 
arrangement with that company whereby they were to accept all 
risks offered and at rates named by the Mutual, and they were to 
pay their share of the expense of examinations. No sooner, how- 
ever, had they secured a few risks in this way than the local agent 
(who had lost the risk and thereby his big commission) began to 

his complaints into his companies that his inalienable (?) 
rights were being violated by Board companies—that he was 
Геша сериуес of good business that he could hold at high rates 
7 7 ig commission) if the Board Companies would all stand by 
im and forsake the Mutual. The complaint was taken up by the 
“ special agent " (the drummer of insurance), who is always eager 
to enbance the interests of his own company by catering to the 
feelings of his agent and crying out against the actions of other 
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companies. The local board as a body made its solemn 
and the cry passed all along the line that "rates were being cut 
by Board Companies." It came to the great head centres "—the 
largo organizations composed of the companies, namely :—the 
* Western Union,” the ‘‘ Middle States partment" and the 
„South Eastern Tariff Association." Their inquiry went forth, in 
solemn but determined order, to the companies who were quoted 
as co-operating with this Mutual—who were aiding and abetting 
it in its nefarious purpose of reducing and equalizing rates. The 
aum was somewhat after the following style :—‘‘ You are 
quoted as having issued your policy on the Electric Light Station, 
EEC Se vies , at 1%, the risk having recently been 
rated at 814 4 by this Association. Will you please advise us if 
the се is true; also whether it is your purpose to sustain the 
rates of this Association, or not?" Atthe same time the busy and 
ever-present special agent would put in his work again, with the 
local agent, by pointing out in his most vivid style the iniquity of 
the company that would issue a policy through the agency of a 
ош Mutual пшрш, in the territory and over the head of 
their loc ent. He would supplement this portrayal of wick. 
edness by advising the agent to give his business only to those 
companies that would P rose him and his rates. And so the 
offending company would receive its notice from that quarter, 
either to the effect that its agency was no longer wanted, or by a 
suspension of business which was tantamount to a notice to the 
same effect. Nor did it stop there. The special agent and the 
injured local agent had so poisoned the minds of other local agents 
that the wicked company, if it sought a representative at another 
office, found the door locked against it. It seems to bean unfortu- 
nate condition of the business that the great insurance company, 
with its millions of dollars, is forced to make choice between two 
positions, either abandon its judgment and opportunities as to a cer- 
tain class of desirable business at fair rates—the electric stations 
—or suffer the loss of its other good business. Furthermore, 
it seems that the ‘‘ special agent” whose Company don’t insure 
electric stations anyway, is the loudestin his howling. He doesn’t 
want the risk and he isn’t willing his associate shall have it, be- 
cause by inveighing against him he can ingratiate himself and his 
own Company deeper into the heart of the local agent and secure 
the accompanying favors. It is the same old story of local board 
and local agent control. It has built up the system of Factory 
Mutuals in New England which are insuring over $500,000,000 on 
the best manufactories in the country; and they are doing it at 
so small a cost that a number of the large stock companies, feel- 
ing sore over шер loss of this immense amount of insurance 
and their continued losses, have recently formed a pool or syndi- 
cate to work independently of local boards and agents (doing 
the self same thing that is complained of in the electrical case), 
and are offering to take these risks at one-quarter of one per cent. 

r annum. It costs the manufacturers less to insure with the 

utuals and they will probably stay there. 

A number of the Factory Mutuals have insured electric plants 
for several years and have only met with one loss. They now 
come forward, it is stated, and offer their co-operation with the 
Electric Mutual. 

After the local agents, with their big rates and big commis- 
sions have driven the electric station insurance into Mutuals, it 
will dawn upon the stock companies that such risks belong in the 
preferred class and their efforts to regain them will probably 
be equalled only by their action in driving them away now. 

In the midst of the tempest that is raging in the insurance tea- 

t it is refreshing to see such sensible words as the following 
Кош the Insurance Times, of New York, in a recent issue :—'* In 
the West there is the sign of a big row over the insurance of elec- 
tric lighting plants by the new Electric Mutual Company, of Boston. 
A plaintive cry is heard all the way from Colorado that local 
agents have lost a large line on a station in that State because the 
insurance has been handed over to the Boston concern. One 
company in this city has a four-page letter from a Colorado 
special on this topic, and he wants to know what the companies 
in New York are going to do to protect their Colorado agents. 
The probable answer is ‘ nothing,’ use in a large majority of 
such cases the stock of the electric light company is owned in the 
East, and the owners take out their insurance here for other 
reasons than to 1 local agents of it. There are a score of 
corporations with headquarters in Boston, New York and Phila- 
delphia whose properties in the South and West are insured by 
companies in the cities named for local reasons which to the 
owners are quite as potential as the claims of local agents to the 
business." 

Some large whiskey risks in Cincinnati were recently trans- 
ferred from the agents of that place to agents in Peoria, Ш., pre- 
sumably for reasons satisfactory to the owners of the property. 
The Cincinnati agents, who seem to think they own the whiskey 
as well as that part of the earth on which the city stands and 
considerable country adjacent thereto, got together and, after 
“ whereasing " at great length, they resolved as follows: 

“That we, the undersigned agents, representing the companies 
set opposite our names, hereby agree that if any companies repre- 
sented in Cincinnati by authorized agents sball write policies of 
insurance upon any risk in the territory belonging to said agent 


protest. 
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or agents, or having written such policies shall refuse to cancel 
the same within ten days from date, we, each and every one of 
us, agree that we shall immediately cease to do any business for 
such company, and will hold the agency supplies subject to the 
company’s orders; and we, each and every one of us, further 
agree that we will not accept the agency of any company which 
desires to change its local agents on account of the enforcement 
of this compact agreement.” 

Precisely the same disposition is manifested in relation to the 
insurance of electric plants in stock companies through an 
agent who doesn’t happen to live next door tothe plant. While 
such arbitrariness exists it is not much wonder that legislatures 
enact laws adverse to the interests of insurance companies. 


ELECTRO-MAGNETIC RADIATION.! 


IN order to discover whether actions are propagated in time or 
instantaneously, we may employ the principle of interference to 
measure the wave-length of a periodic disturbance, and determine 
whether it is finite or no. is is the principle empor by 
Hertz to prove experimentally Maxwell’s theory as to the rate of 
propagation of песко шаса оо waves. In order to confine the ex- 

riments within reasonable limits we require short waves, of a 
ew metres'length at most. As the highest audible note gives 
waves of five or six miles long, and our eyes are sensitive only to 
unmanageably short waves, it is necessary to generate and ob- 
serve waves whose frequency is intermediate between them, of 
some hundred million vibrations per second or so. For this pur- 
we my use a pair of conducting surfaces connected by а 
shorter or longer wire. in which is interposed a spark-gap of some 
few millimetres’ length. When the conductors are charged by a 
coil or electrical machine to a sufficiently high difference of po- 
tential for a spark to be formed between them, they discharge in 
a series of oscillations, whose period for systems of similar 
is inversely proportional to the linear dimensions of the system so 
long as the surrounding medium is unaltered. When the sur- 
rounding non-conducting medium changes, the period depends on 
the electric and magnetic specific inductive capacities of this me- 
dium. Two such systems were shown: a large one, whose fre- 
uency was about 60 millions per second; and a small one, whose 
requency was about 500 millions per second. The large one con- 
sisted of two flat plates, about 80 cm. square and 60 cm. apart, 
and arranged in the same way as is described by Prof. Hertz in 
Wiedemann’s Annalen, April, 1888. The smaller vibrating system 
consisted of two short brass cylinders terminating in gilt brass 
balls of the same size, and arranged in the same way as the smaller 
stem described by Prof. Hertz in Wtedemann's Annalen, March, 
1889 This latter system was placed in the focal line of a cylin- 
drical parabolic mirror of thin zinc plate, such as that described 
by Prof. Hertz in this paper. 

These generators of electro-magnetic oscillations may be called 
electric oscillators, as the electric charge oscillates from end to 
end. A circle of wire, or a coil in which an alternating current 
ran, or, if such a thing were attainable, a magnet alternating in 
polarity, might be called a magnetic oscillator. A ring magnet 
with a closed magnetic circuit is essentially an electric oscillator, 
while a ring of ring magnets would be essentially a magnetic os- 
cillator again. The elementary theory of & magnetic oscillator 
can be derived from that of an electric oscillator by simply inter- 
changing electric and magnetic force. Electricity and magnetism 
would be essentially interchangeable if such a thing existed as 
magnetic conduction. The only magnetic currents we know are 
magnetic displacement currente and convection currents, such as 
‘are use і in unipolar and some other dynamos. It is in this differ- 
ence that we must look for the difference between electricity and 

etism. 

order to observe the existence of these electro-magnetic os- 
cillations we can employ the principle of resonance to generate 
oscillations in a system whose free period of oscillation is the 
same. А magnetic receiver may be employed, consisting of asin- 
gle incoinplete circle of wire broken by a very minute spark-gap, 
across which a spark leaps when the oscillations in the wire be- 
come sufficiently intense. In order that a large audience may ob- 
serve the occurrence of sparks, the terminals of a galvanometer 
circuit were connected, one with one side of the spark-gap, and 
the other with a fine point which could be рр very close 
to the other side of the spark-gap. It was observed that, when 
aspark occurred in the gap, a spark could also be arranged to 
occur into the galvanometer circuit, and, with a delicate long- 
coil galvanometer (that used had 40,000 ohms resistance), a very 
marked deflection can be produced whenever a spark occurs. 
This arrangement we have only succeeded in working compara- 
tively close to the generator, because the delicacy required in ad- 
justing the two spark-gaps is so great. It can, however, be em- 
ployed to show that the sparks produced in this magnetic reso- 
nant circuit are due to resonance by removing this receiver from 
the generator to such a distance that sparks only just occur, and 
then substituting for the single circuit a double circuit, which, 
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except for resonance, should have a greater action than the single 
one, but which stops the sparking altogether. An electric re- 
ceiver was also ше. which was identical with the generator, апа 
had a corresponding, only much smaller, spark-gap between the 
two plates. When the plates are connected with the terminals of 
the galvanometer, upon the occurrence of each spark the galvano- 
meter is deflected. It is not so easy to obtain sparks when the 
plates are connected with the galvanometer as when they are in- 
sulated, and it is this that has limited the use of this method of 
observation. By making the first metre or so of the wires to the 
galvanometer of extremely fine wire, so as to reduce their capaci- 
ty, we have found that the difficulty of getting sparks is less than 
with thick wires. We have not observed any effect due to the 
thickness of the wires after a short distance from the receiver. 

In the case of the small oscillator, a receiver exactly like the 
one described by Prof. Hertz in his second paper, already quoted, 
was placed in the focal line of a cylindrical parabolic mirror, and 
its receiving wires were connected with the wires leading to the 
galvauometer by some very fine brass wire. With the large-sized 
generator and receiver, which were placed about three metres 
apart, it was shown that the sparking was stopped by placing a 
thin zinc sheet so as to reflect the radiations from a point close 
behind the receiver. By means of a long india-rubber tube hun 
from the ceiling, it was shown how, when waves are pro 
to a point whence they are reflected, the direct and reflected 
waves interfering produce a system of loops and nodes, with a 
node at the reflecting point. It was explained that these nodes, 
though places of zero displacement, were places of maximum ro- 
tation, and that the axis of rotation was at right angles to the di- 
rection of displacement. It was explained that an analogous 
state of affairs existed in the electro-magnetic vibrations. the 
electric force be taken as analogous to the displacement of the 
rope, the magnetic may be taken as analogous to its rotation, and 
the two are at right angles to one another. „In the ether the elec- 
tric node is a magnetic loop, and vice versa. Though the two are 
separated in loops and nodes, they exist simultaneously in a sim- 

le wave propagation, just as in a rope when propagating waves 
in one direction the crest of maximum displacement is that 
of maximum rotation. It was explained that by placing the re- 
flector at a quarter of a wave-length from the receiver this would 
be at an electric loop, and have its sparking increased. It may 
thus be shown that there are a series of loops and nodes produced 
by reflection of these electro-magnetic forces, like those produced 
in any other case of reflec wave-propagation. his was 
Hertz’s fundamental experiment, by which he proved that elec- 
tro-magnetic actions are propagated in time, and by some a 
proximate calculations he verified Maxwell’s theory that the ra 
of propagation is the same as that of light. It follows that the 


luminiferous ether is experimentally shown to be the medium to 


which electric and magnetic actions are due, and that the electro- 
magnetic waves we have been studying are really only very long 
light waves. 

A rather interesting deduction from Maxwell’s theory is that 
light incident on any body that absorbs or reflects it should preas 
upon it and tend to move it away from the source of light. Шов. 
trating this, an experiment was shown with an alternating cur- 
rent passing through an electro-magnet, in front of which & good 
conducting plate of silver was suspended. When the alternati 
current was turned on the silver was repelled. It was explained 
that as the silver could only be affected by what was going on in 
its own neighborhood, and that if sufficiently powerful radiations 
from a distant source were falling on the silver, it would be acted 
on by alternating magnetic forces, this experiment was in effect 
an experiment on the repulsion of light, which was too small to 
have been yet observed, even in the case of concentrated sun- 
shine. These slow vibrations are not stopped by a sheet of zinc, 
though much reduced by a magnetic sheet like tin-plate. though 
the rapid ones are quite stopped by ether—thus showing that 
wave-propagation in a conductor is of the nature of a diffusion. 

In all cases of diffusion where we consider the limits of the 
problem, terms involving the momentum of the parts of the body 
must be introduced. It appears from середу theories of diffu- 
sion as if it were propagated instantaneously, but no action can 
be propagated from molecule to molecule, in air, for instance, 
faster than the molecules move, i. e., at a rate comparable with 
that of sound. In electro-magnetic theory correspouding terms 
come in by introducing displacement currents in conductors, and 
it seems impossible but that some such terms should be intro- 
duced, as otherwise electro-magnetic action would be pro ted 
instantaneously in conductors. The propagation of light through 
electrolytes, and the too great transparency of gold leaf, point in 
the same direction. 

The constitution of these waves was then considered, and it 
was explained that if magnetic forces are analogous to the rota- 
tion of the elements of a wave, then an ordinary solid cannot be 
analogous to the ether because the latter may have a constant 
magnetic force existing in it for any length of time, while an 
elastic solid cannot have continuous rotation of its elements in one 
direction existing within it. The most satisfactory model, with 
properties quite analogous to those of the ether, is one consisting 
of wheels geared with elastic bands. The wheels can rotate con- 
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tinuously in one direction, and their rotation is the analogue of 
magnetic force. The elastic bands are stretched by a difference 
of rotation of the wheels, and introduce stresses quite analogous 
to electric forces. By making the elastic bands of lines of gover- 
nor balls, the whole model may have only kinetic energy, and so 
t a fundamental theory. Such a model can represent 
media differing in electric and magnetic inductive capacity. If 
the elasticity of the bands be less in one region than another, such 
a region represents a body of higher electric inductive capacity, 
and waves would be propagated more slowly in it. A region in 
which the masses of the wheels was large would be one of high 
magnetic inductive capacity. A region where the bands slipped 
would be a conducting region. such a model, unlike most others 
proposed, illustrates both electric and magnetic forces and their 
inter-relations, and consequently light propagation. 

In the neighborhood of an electric generator the general dis- 
tribution of the electric and magnetic forces is easily seen. The 
electric lines of force must lie in planes passing through the axis 
of the generator, while the lines of magnetic force lie in circles 
round this axis and perpendicular to the lines of electric force. It 
is thus evident that the wave is, at least originally. polarized. To 
show this, the small-sized oscillators with parabolic mirrors were 
used, and a light square frame, on which wires parallel to one di- 
rection were strung, was interposed between the mirrors. It was 
shown that such a syst.:m of wires was opaque to the radiation 
when the wires were parallel to the electric force, but was quite 
transparent when the frame was turned so that the wires were 
parallel to the magnetic force. It behaved just like a tourmaline 
to polariz · d light. It is of great interest to verify experimentally 
Maxwell's theory that the plane of 3 of light is the plane 
of the magnetic force. This has been done by Mr. Trouton, who 
has shown that these radiations are not reflected at the polarizing 
angle by the surface of a non-conductor, when the plane of the 
magnetic force in the incident vibration is perpendicular to the 
plane of incidence, but the radiations are retlected at all angles of 
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incidence when the plane of the magnetic force coincides with the 
plane of incidence. Thus the long-standing dispute as to the di- 
rection of vibration of light in a polarized ray has been at last ex- 
perimentally determin The electric and magnetic forces are 
not simultaneous near the oscillator. The electric force is greatest 
when the electrification is greatest, and the magnetic force when 
the current is greatest, which occurs when the electrification is 
zero; thus the two, when near the oscillator, differ in phase by 
a quarter of a period. In the waves, as existing far from the os- 
cillator, they are always in the same phase. It is interesting to 
see how one son the other. It may be worth observing again 
that though what follows deals with electric oscillators, the theory 
of magnetic oscillators is just the same, only that the distribution 
of magnetic and electric forces must be interchanged. Diagrams 
drawn from Hertz’s figures published in Wiedemann's Annalen 
for January, 1889, and in Nature, vol. xxxix, p. 451, and in the 
ical Magazine for March, 1890, were thrown on the 

screen in succession, and it was pointed out how the electric wave, 
which might be likened to a diverging whirl ring, was generated, 
not at the oecillator, but at a point about a quarter of a wave- 
on each side of the oscillator, while it was explained that 

the magnetic force wave starts from the oscillator. It thus ap- 
peare how one gains the quarter-period on the other. The outflow 
of the waves was exhibited by causing the images to succeed one 
another rapidly by means of a zoétrope, in which all the light is 
used and succession of images formed by having a separate 
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lens for each picture and rotating the beam of light so as to illum- 
inate the pictures in rapid succession. 

As the direction of flow of energy in an electro-magnetic field 
depends on the directions of electric and magnetic force, bei 
reversed when either of these is reversed, it follows that in the 
neighborhood of the oscillator the energy of the field alternates 
between the electric and magnetic forms, and that it is only the 
energy beyond about a quarter of the wave-length from the oscil- 
lator which is wholly radiated away during each vibration. It 
follows that in ordinary electro-magnetic alternating currents at 
from 100 to 200 alternations per second, it is only the energy which 
is some 3,000 miles away which is lost. If an electro-magnetic 
wave, having magnetic force comparable tothat near an ordinary 
electro-magnet, were producible, the power of the radiation would 
be stupendous. If we consider the possible radiating power of an 
atom by calculating it upon the hypothesis that the atomic charge 
oscillates across the diameter of the atom, we find that it may 
millions of millions of times as great as Prof. Wiedemann has 
found to be the radiating power of a sodium atom in a Bunsen 
burner, so that, if there is reason to think that any greater oscil- 
lation might disintegrate the atom, it is evident that we are still 
along way from doing во. It is to be observed that ordinary 
light-waves are very much longer than the period of the vibration 
above referred to. Dr. Lodge has pointed out that quite large os- 
cillators in comparison to molecules—namely, about the size of 
the rods and cones in the retina—are of the size to resound to 
light-waves of the length we see, and so might beused to generate 
such waves. This seems to show that the electro-magnetic struc- 
ture of an atom must be more complicated than a small sphere or 
other simple shape with an oscillating charge on it, for the period 
of vibration of a small system can made long by making the 
system complex, e. g., a small Leyden jar of large capacity with 
a long wire wound many times round connecting its coats, could 
easily be constructed to produce electro-magnetic waves whose 
length would bear the same proportion to the size of the jar as 
ordinary light-waves do to an atom. The rate at which the energy 
of a Hertzian vibrator is transferred to the ether is so great that 
we would expect an atom to possess the great radiating power it 
has. This shows, on the other hand, how completely the vibra- 
tions of an atom must be forced by the vibrations of the ether in 
its neighborhood, so that atoms, being close com d with & 
weve cope are, in any given small space, probably in similar 
phases of vibration. It is interesting to consider this in connec- 
tion with the action of molecules in collision as to how far the 
forces between molecules after collision is the same as before. In 
the same connection the existence of intra-atomic electro-mag- 
netic oscillations is in ing in the theories of anomalous dis- 
persion. An electro-magnetic model of a prism with anomalous 
dispersion might be constructed out of pitch, through which con- 
ductors, each with the same rate of electro-magnetic oscillations, 
were dispersed. In theories of dispersion a dissipation of energy 
is assumed, and it may be the radiation of the induced electro- 
magnetic vibrations. ese can evidently never be greater than 
the incident electro-magnetic vibration, on account of this radia- 
tion of their own energy. In some theories a vibration of some- 
thing much less than the whole molecule is assumed, and the 
possibility of intra-atomic electro-magnetic oecillations would ao 
count forthis Some such assumption seems also required, in 
order to explain such 5 if not tertiary, actions as the 
Hall effect and the rotation of the plane of polarization of light, 
which are, apparently at least, secondary actions due to a reac- 
tion of the matter set in motion by the radiation on this radia- 
tion. 

Some further diagrams were exhibited, plotted from Hertz’s 
theory EE Trouton, to whom much of the matter in this paper 
is due. ey are here reproduced, and show eight simultaneous 
positions of the electric and magnetic waves during а semi-oscilla. 
tion of an electric oscillator. e dotted line shows the electric 
force at various points, and the continuous line the magnetic 
force. In the first diagram the magnetic force is at its maxunum 
near the origin, while the electric force there is zero. In the 
second the magnetic energy near the origin has partly turned into 
electric energy, and consequently electric force begins. The suc- 
ceeding flgures show how the magnetic fcrce decreases near the 
origin, while the electric force grows, and the waves already 
thrown off spread away. The change of magnetic force between 
Figs. 4 and 5 із so rapid, that a few dashed lines, showing inter- 
po ated positions, are introduced to show how it proceeds. It will 

observed how a hollow comes in the line showing electric 
force, which gradually increases, and, crossing the line of zero 
force at about a quarter of a wave-length from the origin, is the 
source of the electric wave, which, starting with this odds, picks 
up and remains thenceforward coincident with the magnetic 
wave. From this origin of electric waves they spread out along 
with the magnetic waves and in towards the origin, to be repro- 
duced again from this point on the next vibration. These electric 
and magnetic forces here shown as coincident are, of course, in 
space in directions at right angles to one another, as already ex- 
plained. The corresponding diagrams for a magnetic oscillator 
are got by interchanging the electric and magnetic forces. 

A further experiment was shown to illustrate how waves of 
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transverse vibration can be propagated along a straight hollow 
vortex in water. It was stated that what seemed a possible the- 
ory of ether and matter was that space was full of such infinite 
vortices in every direction, and that among them closed vortex 
rings represented matter threading its way through the ether. 
This hypothesis explains the differences in Nature as differences 
of motion. If it be true, ether, matter, gold, air, wood, brains, 
are but different motions. Where alone we can know what mo- 
tion in itself is—that is, in our own brains—we know nothing but 
thought. Can we resist the conclusion that all motion is thought? 
Not that contradiction in terms, unconscious thought, but that all 
living thought; Nature is the language of One in whom we live, 
and move, and have our being. 


ON A BALLISTIC ELECTROME TER. 
BY M. GOUY. 


THE quadrant electrometer can be used ballistically if the 
usual damping arrangement is removed, and the needle suspended 
by a conducting wire. The impulse given to the needle by a 
moment M acting for а very short time is equal tof Md t; and 
as M may be made proportional either to V or V?, where V is the 
potential difference between the quadrants, it thus becomes possible 
to measure f Vd t and f V* dt. Thus if the needle is charged to а 
high constant россию, the magnitude of the first swing is pro- 
portional to i dt; and if the quadrants are connected with the 
two termi of a resistance R through which a quantity Q of 
electricity. passes in a very short time it is easy to see that what- 
ever the self-induction of the reeistance R, 

f Vdt=RQ. 

This formula has been practically tested with a Mascart elec- 
trometer, whose needle was suspended with a platinum wire 0.02 
mm. in diameter, and charged to a potential of 800 volts. With 
this instrument a discharge of one microcoulomb through a 
megohm gave a deflection of 180 mm. on a scale two metres off, 
the period of the needle oscillations being 11.6 seconds. It is 
necessary that the capacity of the condenser used for the dis- 
charge should not be too high, or the time taken for the discharge 
will prevent the electrometer acting ballistically. The action is, 
however, satisfactory if the product of the capachy in micro- 
farads and the resistance in megohms does not exceed jth. 

In this way large reeistance may be conveniently measured, 
and, as very small quantities of electricity are used, the method 
is especially suitable for liquid resistances, where difficulties usu- 
ally arise from polarization. If, instead of Q being known, R is 
known, the method is one for measuring electrical quantity ; and 
the electrometer thus does the duty of a ballistic galvanometer. 
The sensibility may, however, be made very great by giving a 
high value to R. By a suitable modification of the method, con- 
densers of widely different capacities may be compared, and by 
connecting the needle to one pair of quadrants the electrometer 
may be used as a ballistic electro-dynamometer. 


THE OPTICS OF THE LIGHTNING FLASH. 
BY ERIC STUART BRUCE. 


In Mr. Shelford Bidwell's recent lecture on ‘‘ Lightning” at the 
London Institution, I notice the author says that the lightning 
flash of artists has no existence in nature, and that it is an artistic 
fiction or symbol. May I venture to refer to a paper which I had 
the honor of reading before the Royal Meteorological Society (pub- 
lished in the current Quarterly Journal of the Society) only a few 
days after the delivery of Mr. Shelford Bidwell’s lecture? In this 

per I endeavored to show how the zigzag flash so often seen 

y observers, and frequently depicted by artists, may have ita 

counterpart in nature, quite consistently with the evidence of the 

hotographs of lightning flashes collected by the Royal Meteoro- 
ogical Society. 

I suggested that such an appearance is not the flash itself, but 
the optically projected image of the flash formed on clouds, not 
of a smooth surface, but of the rocky cumulus type. The image 
of the flash takes the angles of the uneven surface and becomes 
zigzagged. I showed how this might be by casting the photo- 
graph of a lightning flash—the *'streaming" flash—by means of 
the optical lantern, on model cumulus clouds, made of cotton 
wool. The ‘‘streaming” flash became distorted, and in fact zig- 
zagged, so that it could not have been recognized as the type 
mentioned. 

Projection“ lightning flashes surely must happen in nature, 
and might be accounted for in more ways than one. I will men- 
tion now onesimple way which I illustrated by experiment at the 
meeting referred to. It is fairly well recognized that sheet light- 
ning is the reflection of a flash on a cloud, for example; but if 
there happens to be the presence of a cloud with a small opening 
in it somewhere between the actual flash and the distant surface 
of clouds, then, instead of sheet lightning appearing on the 


1. Comptes Rendus. 
2. Nature. 
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latter, there will be projection lightning—that is, the image of 
the flash, whose shape will depend upon the shape of the cloud on 
which it is cast. 

In speaking of zigzag representations of lightning flashes, it ig 
important to make some distinction between the artistic zigzag 
and a common pictorial type such as is seen on the covers of elec- 
trical booke, in dissolving views, in scenic effects, and even in 
street advertisements. It is hardly fair to saddle the artists with 
the latter class. A good specimen of an artistic zigzag flash, and 
one which shows an observance of nature, can be seen in Wilson's 
famous picture of ‘‘ Celadon and Amelia.” 

It certainly seems at first sight strange that the projection 
flash should not be included in the photographs of lightning 
flashes. Its Edit reris may be due (1) to the photographic 
plates not being sufficiently sensitive to register a flash of dimin- 
ishcd brilliancy, for the projected image of any source of light 
has not the same intensity as the source itself. (2) The ‘‘ projec- 
tion " flash being of rarer occurrence, the number of photographs 
1°! taken may not have inc'uded it. If the type is rarer, it may 

objected that it is not likely that artists would generally depict 
а rare type in preference to the more common one; but the less 
dazzling nature of the projection” would be sufficient to ac- 
count for its adoption, rendering the form of the flash more dis- 
tinct to the average eye. To takean illustration, if an electric arc 
light is suddenly flashed before our eyes, we fail to distinguish the 
form of the white-hot carbon points, but if its image were flashed 
upon a screen, their form would be distinctly visible. 

It is worthy of note that some painters have chosen to repre- 
sent other types than what I have termed the “ projection ” flash. 
„ "Stonehenge," where streaming " light: ing is pic- 
tur 


POWER REQUIRED TO OPERATE CERTAIN MACHINE TOOLS: 


Mr. R. E. Dunston, the president of the Connecticut Motor Co., 
has recently worked out the following valuable data relative to 
the amount of power required to operate certain machine tools, 
as enumerated below : 

Shop shafting, 24, X 180 ft., at 160 revolutions, car- 
rying 26 pulleys, varying in diam. from 6" to 86", 


and running 20 idle machine belts........ .... ..  1.82h. p. 
Lodge-Davis upright back-geared drill-press, havin 
table 28" swing, drilling A hole in cast iron wit 
feed of 1" per mind .18 h. p. 
Morse twist drill grinder, No. 2, carrying 2-6" wheels 
at 8,200 revolutions................... e. xe .29 h. p. 
Pease planing machine, 80" X 86" X 6 ft. table, plan- 
ing cast iron, cut M" deep, planing 6 sq. in. per 
min., at 9 reversals. . . ...................... 1.06 h. p. 
Shafting machine, 22" stroke, cutting steel die, 6" 
Stroke and j" deep, shaping at rate of 1.7 sq. in. 
EE d o ЖАЛЧЫ НАН i shaft 27 d m .37 h. p. 
gine lathe, 17" swing, turning steel shaft 2$" diam., 
cut , deep and feeding 7.82" per min ......... . .48 h. p. 
Engine lathe, 21" swing, boring cast-iron pole 5” diam., 
cut I deep, 70 3“ per min . -233 h. р. 
Sturtevant Monogram blower, No. 2, at 1,800 revs., 
((/ oA ĩ⅛ͤ- ĩͤ Soe wes Miei .80 h. p. 
Heavy planer, 28 X 28", 14 feet bed, stroke 8“, cut- 
ting steel, making 22 reversals per min.......... 3.20 h. p. 


'" AN ELECTRIC SUCCESS." 


About eight years ago last January there appeared from New 
York a handsomely gotten up though small paper called THE 
ELECTRICIAN. It was monthly, and the En was but fifty 
cents a year. It seemed to prosper, and in perhaps a year it was 
enlarged and the tariff doubled. Still it increased in size and cir- 
culation until later on as THE ELECTRICIAN AND CaL 
ENGINEER, at a trebled price, it became famous among journals 
of its kind. Recently, as THE ELECTRICAL ENGINEER, it appeared 
as a weekly а of from fifty to sixty pages, and is now 
probably the leading technical electrical periodical of America.— 
San Francisco Newsdealer. 


THE RIES ELECTRIC TRACTION AND BRAKE CO. 


The Ries Electric Traction and Brake vedo wend has recently 
been incorporated, with & capital stock of $2,000,000, divided into 
20,000 shares of $100 each. 

The company has purchased the United States patents granted 
to Elias E. Ries for methods of, and apparatus for, increasing trac- 
tion electrically, and for electric braking, and will carry on a 
general manufacturing business in connection with the introduc- 
tion of its electric traction increasing and brake appliances. The 
incorporators and officers of the company are John M. Denison, 
president ; John B. McDonald, vice-president ; James Sloan, Jr., 
treasurer; Elias E. Ries, consulting electrician ; Charles Selden, 
director ; John W. Snyder, director; and Charles H. Jones, Jr. 
The principal offices of the company are in the Chamber of Com- 
merce building, Baltimore. Satisfactory experimental trials of 
the apparatus have already been made, and further tests on a 
more extensive scale are now under way at Mount Clare. 
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ON THE ELECTRO-DEPOSITION OF PLATINUM. ! 


BY WM. H. WAHL. 


THUS far, of all the methods that have been proposed for 
electro-plating with platinum, three only appear to have sufficient 
merit to deserve special notice ; these аге: 

1. Roseleur-Lanaux method, based on the electrolysis of a 
solution of the double phosphate of sodium and platinum. 

2. The process of the Bright Platinum Plating Company (of 
London), a modification of that of Roseleur, involving the intro- 
duction into the bath of certain substances, such as sodium 
chloride and borax, to ensure a bright deposit of the metal; and 

8. Boettger's method, founded on the electrolysis of a solution 
of the double chloride of ammonium and platinum in sodium 
citrate. . | 

Each of these baths will yield satisfactory results for a time; 
but the peculiar difficulties met with in the practice of platinum- 
plating render it impossible to maintain the chemical integrity of 
these electrolytes, and, in consequence thereof, they soon ome 
inefficient or inoperative by reason of contamination with the 
secondary products formed therein. 

The first difficulty encountered is that of obtaining a Bright: 
N and adherent deposit of the metal, in which form only it 

ill answer the demands of practice. Another and no less serious 
difficulty arises from the insolubility of plates or sheets of this 
metal as anodes, when solutions containing platinum salts are 
submitted to electrolysis. 

It results from this want of solubility of the anode that the 
metallic strength of the electrolyte employed is continuously 
being weakened while the deposition of the metal is going. on, 
and the conductivity of the bath is being continually modified 
thereby. The character of the deposited metal also is injuriously 
influenced by theee constant alterations of condition in the bath ; 
and. as the rate of deposition becomes slower and slower by reason 
of the gradual impoverishment of the metallic strength of the 
solution, it will be necessary to restore it by fresh additions of 
metallic salt. 

It occurred to me that it Шш; be practicable to overcome the 
principal difficulty here set forth. Knowing the influence of ex- 
tent of surface in promoting the solubility of substances, it ap- 

to me at least probable that if the platinum were exhibited 
at the anode in the form of platinum-black, or sponge, exposing 
thus an enormously greater number of points of attack to the 
electro-negative element or acid radical there set free, the result 
might be the solution of the platinum, and the problem of main- 
taining the metallic strength of the electrolyte would thus be 
solved. The correctness of this conjecture was verified by ex- 
periment. Forthis purpose a plate of porous battery carbon, 
previously treated with boiling hydrochloric and nitric acids, was 
saturated repeatedly with a solution of platinic chloride and 
dried. It was then introduced into a graphite crucible, finely di- 
vided carbon was packed about it, and the crucible and contents 
heated for about half an hour to bright redness. The carbon 
plate then contained within its pores platinum in a state of emi- 
nently fine division. Treatment with water, and with hydro- 
chloric acid at boiling temperature, failed to leach out any plati- 
num salt, showing that the previous treatment had sufficed to re- 
duce all the platinum salt to the metallic state. The carbon plate 
was then suspended as the anode in moderately diluted hydro- 
chloric acid, a platinum pa serving as the cathode. The acid 
bath was gently heated and a current of moderate strength was 
allowed to flow through it. There was a liberal evolution of 
hydrogen from the cathode, but little perceptible evolution from 
the anode, The acid solution gradually became colored from the 
formation of platinic chloride, and after some time the bright 
surface of the cathode began to blacken and ultimately became 
covered with a thick coating of platinum black. It was thus 
demonstrated that an anode of а in а fine state of division 
is readily soluble in an electrolyte which yields chlorine at the 
anode when the same is electrolyzed. This observation, so far as 
I am aware, is new. It proved, however, to have no practical 
value, since the solution of the anode demanded the presence of a 
large proportion of free acid in the plating-bath and the use of 
currenta of such strength as to produce invariably the deposition 
on tbe surfaces to be plated, of black and non-adherent metal. 
Furthermore, it was found as was to have been anticipated, that 
the physicial condition of the anode exerted no influence what- 
ever in the electrolysis of baths formed of the oxy-salts of 
platinum, from which the best results in electro-plating are 
obtained —since, in electrolyzing such juge erai the acid radi- 
cal separated upon the surface of the platinum black failed to 
exert any perceptible solvent action. 

It was therefore necessary to devise some other plan for over- 
coming the difficulties herein described, and, after making a 
number of fruitless experiments, I was so fortunate as to find a 
pian which appears to offer a solution of the troublesome problem 
of electro-plating with the group of metals, whose anodes are 


1. Abstract of a paper read before the Chemical fection of the Franklin 
Institute, May 20, 1890. : 
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insoluble, in a more satisfactory manner than any other that has 
hitherto been suggested. Р 

The plan here referred to consists in employing platinum hy- 
droxide for the purpose of maintaining the metallic strength of 
the plating-bath. For this purpose, the hydroxide, which is 
readily soluble in alkalies and in many of the acids, may be intro. 
duced into the plating-bath from time to time and dissolved therein 
by stirring, or it may be permitted to remain in the bath in 
excess, the undissolved portion remaining at the bottom of the 
containing vessel, or it may be suspended in a canvae-bag 
adjacent to or surrounding the anode of carbon, according 
as the nature of the electrol may indicate one or the 
other method to be the preferable one. As the solutions which 
peu the best results in plating arethose of the oxygen salts, I 

ave found it advantageous also to prepare these directly from the 
hydroxide. This method, I have found, is capable of yielding a 
number of electrolytic baths of platinum that will maintain their 
metallic strength approximately unimpaired during the electro- 
lysis, and without the objectionable features of introducing into 
them substances that will cause them to deteriorate by the ac- 
cumulation therein of injurious secondary producta of decompo- 
sition, as is the case where such baths are maintained by additions 
of platinic chloride or alkaline chloro-platinates, as has hitherto 
been the invariable practice. 

I append directions for the preparation of several electrolytio 
baths and indicate what I have found to be the most favorable 
conditions for working them. 

Directions for Preparing the Electro-Plating Baths.—For the 
alkaline platinate bath, the following directions may suffice : 

Platinic hydrate. .......... ————Á—Q m 
Caustic potassa (or soda)... .............. 
Distilled water............... . ......... 


Dissolve one-half of the caustic potassa in a quart of distilled 
water; add to this the platinic hydrate in small quantity at à 
time, facilitating solution by stirring with a glass rod. hen 
solution is effected, stir in the other half of alkali dissolved in a 

uart of water to form one gallon of solution. 'To hasten solu- 
tion, the caustic alkali may be gently heated, but this is not neces- 
sary, as the platinic hydrate dissolves very freely. This solution 
should be worked with a current of about two volts and will 
yield metal of an almost silvery whiteness upon polished surfaces 
of copper and brass, and quite freely. There should be slight, if 
any, perceptible evolution of пустобей at the cathode, but a lib- 
eral evolution of oxygen at the anode, I have observed that the 
addition of a small proportion of acetic acid to this bath improves 
its айо where a heavy deposit is desired. The anode ma 
be of platinum or carbon, and, owing to thereadiness with whic 
the metal is deposited, an excees of anode surface is to be avoided. 
Articles of steel, nickel, tin, zinc, or german-silver, will be coated 
with black and more or less non-adberent platinum ; but by giv- 


. ing objects of these metals a preliminary thin electro-deposit of 


copper in the hot cyanide bath, they may be electro-platinized in 
the alkaline platinate bath equally as well as copper. The bath 
may be worked hot or cold, but it is recommended to work it at 
a temperature not exceeding 100° F. It may be diluted to one- 
half the strength indicated in the formula and still yield excel- 
lent results. The surface of the objects should be highly polished 
by buffing, or otherwise, prior to their introduction in the bath, if 
the resulting deposit is designed to be brilliant. 

The deposition of platinum takes place promptly. In five 
minutes, a sufficiently heavy coating will be obtained for most 
purposes. The 5 metal is so soft, however, that it re- 
quires to be buffed very lightly. A heavier deposit will appear 
gray in color, but will accept the characteristic lustre of platinum 

neath the burnisher. 

The oxalate solution is prepared by dissolving one ounce of 

platinic hydrate in four ounces of oxalic acid and diluting the 
solution to the volume of one gallon with distilled water. The 
solution should be kept acidified by the occasional addition of 
some oxalic acid. The simplest plan of using this bath, and 
which requires no attention to proportions, is simply to work 
with a saturated solution of the охар keeping an undissolved 
excess always present at the bottom of the vessel. An addition 
of a small quantity of oxalic acid now and again will be found 
advantageous. The double salts of oxalic acid with platinum and 
the alkalies may be formed by saturating the oxalate of the de- 
sired alkali with platinic hydrate and maintaining the bath in 
normal metallic strength by the presence of an undissolved resi- 
duum of platinous oxalate. 
The double oxalates are not so soluble in water as the simple 
salt. The oxalate baths, both of single and double salts, may be 
worked cold or hot (though not to exceed 150^ F.), with a current 
of comparatively low pressure, The metal will deposit bright, 
reguline and adherent on copper and brass. Other metallic ob- 
jects must receive a preliminary coppering as above. The depos- 
ited metal is dense, with a steely appearance, and can be obtained 
of any desired thickness. 

The deposit obtained in the oxalate baths is sensibly harder 
than that from the alkaline platinate bath, and will bear buffing 
tolerably well. 

The phosphate bath may be prepared by the following formula : 
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Phosphoric acid, syrupy (sp. gr. 1.7)........ 8 oz. 
i Platinic bree ... 1-116 oz 
Distilled water.... ...... ————— decree 1 gallon. 


The acid should be moderately diluted with distilled water, 
and the solution of the hydrate effected at the boiling tempera- 
ture. Water should be added cautiously from time to time to 
supply that lost by evaporation. When solution has taken place. 
the same should be diluted with sufficient water to make the vol- 
ume one gallon. The solution may be worked cold or warm to 
100* F., and with & current much stronger than that required for 
the platinates and oxalates. The ammonio- (and sodio)- platinic 
phosphates may be formed from the simple phosphate by carefully 
neutralizing the solution of the phosphate with ammonia (or 
soda); then adding an excess of орос acid, or enough to 
dissolve the precipitate formed and an additional quantity to en- 
gure a moderate amount of free phosphoric acid in the bath. The 
phosphate baths will be maintained of normal strength by addi- 
tions of platinic hydrate, the solutions of which will have to be 
assisted 12 heating the bath, preferably at the close of each day's 
work. e metal yielded by the electrolysis of these phosphate 
solutions is brilliant and adherent. It has the same steely ap- 
pearance as that exhibited by the oxalate solutions, but to a less 
pronounced degree. The physical properties of the deposited 
metal arein other respects like those described in connection 
with that obtained from the oxalate baths. 


CORRESPONDENCE. 


: ST. LOUIS. 


Eleetrio Railway Extensions—Conversion of Cable Roads to Elec. 
trioal—A New Electric Light Company. 


Mr. JOHN SCULLIN, present of the Union Depot Railroad, is so 
well pleased with his electric road that he has given orders for the 
enlargement of the power-house, and the installment of 1000 ad- 
ditional horse-power. The Mound City Railway, of which Mr. 
Scullin is president, is being equipped for electric power, and will 
be supplied with current from the Union Depot power-house. 

The Lindell Railway Company, although pushing their work 
with all vigor possible, will not be in operation on their down 
town lines short of 90 days. 

The Cable and Western Railroad has been sold by order of 
Court. Lee, Higginson & Co., of Boston, were the successful bid- 
ders at $150,000. Asa result of this the St. Louis and Suburban 
Railroad has been incorporated with a capital stock of $2,000,000 
for the purpose of acquiring the old Cable and Western property, 
which property, including an electric railway franchise, has been 
transferred to thé newly formed company. Preparations are 
being made for the electrical equipment, and as Lee, Higginson & 
Co. are heavily interested in the Thomson -Houston Electric Co., it 
is likely that the Thomson-Houston system will be used. 

· The Short electric cars are now in successful operation on the 
South end of the St. Louis Railroad. Eight cars with trailers are 


in use. | 
The Peoples Gas and Electric Light Company have filed 


articles of incorporation, capital stock $50,000, fully paid. "This 
company have a bill before the Municipal Assembly for a fran- 


Вт. Louis, July 10, 1890. * 


CHICAGO. 
Elevated Railroad Work—Pullman Street Car Shops. 


IT is reported that work on the South Side Elevated Road, 
which is being built in the alleys between the houses, thereby not 
disfiguring the avenues and boulevards, will be resumed in the 
course of a few days, and that the second mile of the structure 
will be completed two weeks later. At the present time only one 
mile of the road is finished between Twenty-ninth and Thirty- 
ninth streets. The company cannot build further south because 
the ordinance only provides for a road from Thirty-ninth street to 
Van Buren, and at the north work is blocked by the property 
owners. A condemnation suit will shortly come up, and as soon 
as damages shall have been assessed and property owners satisfied 
work on the alley elevated road will begin. President Clark says 
all necessary material is on hand and that the actual work of con- 
structing the next mile of the road will not require more than 10 
days. He also says that by January 1st next, 4 miles of the road 
will be in operation, and that before the World's Fair opens the 
company will be able to land passengers at the entrance. The 
road will have branches to various southern and southwestern 
sections now being developed. According to President Clark 
every engine will haul] 8 or 4 coaches, containing seventy-five 
persons each. and the trains will run every 5 minutes to enable 
about 4,000 people to reach the Fair from the heart of the city 
every hour. The road is to be provided with handsome stations. 
It is sincerely to be hoped that electric locomotives will be em- 
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ployed for operating this road, as their many ене fry have 
n demonstrated in New York and elsewhere. Any addition to 
the present smoke nuisance by adding steam locomotives in the 
resident districts should be immediately vetoed. Not only can 
electricity do the work, but it can perform it more economically 
more safely and in a better manner than by any other means, and 
an elevated suburban railway is an ideal point to locate an elec- 
trical system. 

The new extension of the street car shops at Pullman is nearly 
completed and will be ready for use in a short time. Poles are 
being erected along the line of the electric railway there on 
which wires will be strung right away. It is rumored that the 
Westinghouse Company are considering & proposition from Mr. 
Pullman to erect a joint plant near Chicago for the construction 
of electric railway cars and electric motors. It is hoped to en- 
list Chicago capital in the enterprise, and if this is accomplished 
the arrangement proposed will be carried out with Mr. Pullman. 


CRHICAOO, July 11, 1890. 


PITTSBURGH, 


Double Deck Car Service—The Dahl Storage Battery—Electric Bail- 
way Franchises. 


Rapid Transit Work.—Recognizing Faithful Service.—Trying to Use 
Electricity for Suicidal Purposes. 


THE Pleasant Valley street railway company in this city is 
about to try the experiment of a novel car-service line, by using 
what is commonly called a double-decker. A number of work- 
men have been engaged in the construction of this car at the com- 
pany’s shops in Allegheny City. It is modelled after the double- 
deckers which have Dee very successfully used on the street car 
lines in London, England. Thecar is much longer than the pres- 
ont ones in use. It T have 14 mnl his ave and an in- 
side seating capacity of 42 passengers. the roof are two long 
seats slaced back to back except leaving sufficient space for the 
operation of the trolley pole. The upper deck seats will accommo- 
date 28 passengers. The roof will be reached by means of steps 
placed at each end of the car. 

Mr. Stephen Dahl, an electrician employed by the Pittsburg, 
Allegheny and Manchester Railroad Company, is now experiment- 
ing with a new storage battery system, for which it is claimed 
that the material used in its construction is exceedingly light, and 
therefore peculiarly adapted for transportation in a street car. ` If 
ine cnm proves a suocess, the company intends to adopt it on 
its lines. 

At the last meeting of city council, a large number of railroad 
franchises were granted to several corporations, all of them in- 
tending to operate electric railroad on their lines. These are: The 
Pittsburg and Mt. Lebanon Railway Company; the McKean 
Street Railway Company ; the Jane Street Railway Company ; the 
Arlington Avenue Railway Company, and the Bingham Street 
Railway Company. All these roads will be operated by electric 
motive power. 

PiTT8BURGH, July 4, 1890. 


The procession for rapid transit is steadily moving nous dos this 
city. Several of workmen are occupied on the different 
lines of the Duquesne Traction Company's road and the tracks 
have already been laid upon the major portion of the streets which 
this system is to traverse. The management is hurrying the work 
to its utmost and bids fair to make good its original promise that 
the roads shall be in running order by- October. A similar activity 
is manifest on the Birmingham traction line. The latter is now 
building an addition to the Smithfield street bridge which will be 
exclusively utilized for the electric cars of the compeny. 

. The conductors and motor men of the Second Avenue Electric 
Railway Company had quite a treat given them a few days ago. 
On the fourth instant, the road was unusually busy, all the cars 
being run from early morning until late at night, and the men 
worked 15 hours without interruption. Ten thousand passengers 
were carried on the road that day and the management, to show 
its appreciation of the men’s work, especially as not the slightest 
accident had occurred during the entire time, determined to give 
the employés a banquet. It is needless to say that this recognition 
of the men's work was very gratifying to them. 

Alfred Ray, a well-known resident of Lima, O., attempted to 
commit suicide the other day by catching hold of the electric 
wires in that town. His wife however surprised him in the aot 
and summoned several neighbors, who prevented Ray from 
accomplishing his wish. This is the first case on record in this 
part of the state, of an attempt to commit suicide through the 
agency of electricity. 


July 11, 1890. 


H. N. ROWELL has been appointed superintendent of telegraph 
of all the divisions of the Boston and Maine Railroad. 


July 16, 1890. | 
LETTERS TO THE EDITOR. 
Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents. 

A communications be noticed. | 

The Ж ио? respectfully ts that all communications may be drawn up as briefly 
possible. 


In order to facilitate reference , when referring to any letter. previ- 
rey inserted. will oblige by the serial number of letter, and of 
Sketches and drawings for should be on 


illustrations кага pieces Of paper. 
АД communications should be addressed Ергтов or THe ELECTRICAL ENGINEER, 
150 Broadway, New York city. 


THE SPECIFIC RESISTANCE OF COPPER. 


(128.]—1I have read with much interest the articles vy Mr. Geo. 
B. „ Jr., on “Тһе Specific Resistance of Metals and 
Alloys " (ELECTRICAL ENGINEER, April 80 and May 7), for I have 
been experimenting in a similar direction a little during the past 
winter, and have produced samples exceeding in conductivity as 
much as three-quarters of one per cent., the figures laid down by 
Jenkin and Matthiessen. 

I have just had a sample tested, which gives the following re- 
suits :—Length, 8 feet 11 inches; mean diameter, .03423 inch. ; 

ight, 14.441 grammes ; temperature, 24.3 C., the resistance in 


ohms was .08088 observed; but R=.08057 by calculation as 
annealed wire. 
MOSES G. FARMFR. 
Hot, Me, 


TELEGRAPH OPERATORS AS ELECTRICAL ENGINEERS. 


(199. ]—In your editorial relating to the New York Sun's article 

on the migration of telegraphers to other fields, you exhibit sur- 

at their endeavor to secure “ promotion and riches” by a 

ifferent route from that they started on, and make a few sugges- 
tions as to the probable cause. 

Usually, operators start to learn their trade when very young, 
when twenty-five dollars a month seems а small fortune to them. 
As they get older, and the fascination wears off, the very mo- 
veis ee ther dissatisfied, and with new responsibilities to 
shoulder, even if they reach the point where they receive the 
higbest salary paid for telegraphic work, they seek to better 
themselves, Some enter other professions from a recognition of 
their adaptation for some particular pursuit, and fortunate is he 
who knows in what line he is best capable of success. The ma- 
jority of those who examine the electrical field see everything 
through hic eyes. Long years of service in this one line 
have a over their eye-sight and they are imbued with 
the i that the whole electrical field centers in the telegraph 
companies. The farthest they see is a chiefship with a probable 
increase of five or ten dollars to the pittance they now receive, 
with kicks from those above and abuse from those below. They 
do not see any benefit to be derived from four or five years’ duty 
ef quads and duplexes. If you ask any old operator why he does 
mot study the higher branches of his profession, he will probably 
refer to a number of electricians in the bee service no better 
of than himself, or say “Some chief will think I want his position 
and I will be discharged the first chance they get at me." Ihave 
heard such remarks as this dozens of times, and it seems to be the 

ailing idea. So long as this feeling exists, electrical engineer- 
ing can 097 no recruits from the telegraphers. Formerly, 
they were the only source to draw from, but with the placing of 
electrical engineering as a feature of оо оке tuition, others have 
had the diga зы of beginnihg in the higher paths without 
passing through the various grades of messenger, office boy and 
operator. Besides this, they get thorough instruction in the most 
essential part of engineering—mathematics. To be a skilled 
electrical engineer, one must be a good mathematician, a fair 
chemist, a clever mechanio, an inventor, and have sufficient 
en to overcome all obstacles. This implies clear perception, 
sound j camen and keen reasoning powers ; the ability to think 
for ones self without following the text-books, which are often 


m ng. 

hen the time required to become an electrical expert is com- 
pared with the two or three years’ study necessary to master some 
other profession, it is not surprising that telegraphers give it the 
goby. They only see remuneration in becoming an Edison or a 

ones, and think it useless to strive for something beyond their 
reach. They lack the necessary energy, and either enter other 
fields or remain where they are. Numbers of them would make 
fine electricians if they could only think with Bulwer that, 


" Whoever, with an earnest soul, 
в upward travels, though he mias the goal. 
п 0 e miss the 
Andi strays—but towards a star.“ = 


е 


| G. H. GOODFELLOW. 
ow York, July 13th, 1900. 
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CONSOLIDATION OF THE EDISON INTERESTS. 


SOME weeks ago we gave first publicity to reports then current 
only in well informed circles as to the changes about to be made 
in the апае mani of the Edison lighting and power interests. 
The course of events has since shown those reports to be accurate, 
as the changes then only contemplated have since been made, or 
will shortly be consummated. hile the usual reticence in deal- 
ing with inquiries of the kind is strictly maintained at the offices 
of the Edison General Electric Company, we have reason to be- 
lieve that our information as given below outlining the new depar- 
е to be relied upon, and is thoroughly correct іп almost every 

etail. 

The reorganization is far more comprehensive and important 
than ap at first sight. If all that be said is true, it means, 
for the first thing, that Mr. Edison himself will devote by far the 
greater portion of his time to the development of apparatus for 
the Edison General Electric Company, in all its various fields of 
work, and especially in some of the newer ones. This statement 
seems to be borne out by the fact that Mr. Samuel 1nsull, who 
stands so close to Mr. Edison in a confidential relationship, is, in 
his new capacity of Second Vice-President of the company, tak- 
ing, if possible, a more active part than ever in its business man- 
agement, by having all the manufacturing and selling depart- 
ments directly under his control and supervision. Mr. J. H. Her- 
rick, the First Vice-President, will take charge of the finances, & 
matter of no ята] moment in such a large and progressive enter- 
prise. 

Another interesting feature of this new organization is that 
various districts have been created, each of which will handle the 
whole business in its given territory, subject, of course, to the 
central authority. Мг. C. D. Shain, of the United Edison Мапи. 
facturing 17 has been N manager of the Eastern 
District, with quarters in New York City. Mr. O. T. Crosby, 
late of the Weems and Sprague Companies, has been appointed 
manager of the Southern District, With: headquarters at New Or- 
leans; Mr. G. W. Coster, forinerly of the United Edison Company, 
has been appointed manager of the Rocky Mountain District, with 
headquarters at Denver. Mr. W. S. Heger is appointed manager of 
the Pacific Coast District, with headquarters at San Francisco. Last, 
but by no means least, comes the appointment at Chicago, for the 
Central District, and it is now understood that this position goes 
to Mr. John I. Beggs, who will resign as vice-president of the local 
Edison Company of this city to take it. One detail of this im- 
portani mapping out of the country is that each district will also 

ve its own engineer and auditor associated with the manager, 
and thus the work will be systemized and properly cared for at 
each point. The Canadian District will be managed by. Mr. M. 
D. Barr, with headquarters at Toronto. These districts constitute 
branches of the Edison General Electric Company, all other agen- 
cies and interests being merged, losing not only their name but 
their identity. 

This dis of the arrangements outside New York. In the 
city, one of the first steps has been the shutting down of the old 
United Edison headquarters at 65 Fifth avenue. Pending the : 
completion of the tine new Edison building, eight stories in height, 
running through from Broad street to New, the engineeriug de- 
partment of the United 5 been located with one or 
two other divisions at 52 and 68 Broad street, while the account- 
ing department goes to the headquarters at 44 Wall. At 16 aud 
18 Broad street, for the time, will be located the office of the 8e. 
ond Vice-President and of the factory and sales departments re- 
porting to him. Mr. J. Muir will, thus, under thereorganization, be 
general manager of the railway department of the Edison Gen- 
eral Electric Company. Мг. Н. Ward Leonard will be general 

r of the General Company's light and power department, 
including isolated plants and stationary motor work, as well as 
the transmission of power. Mr. J. F. Kelly will have charge of the 
wire department as its manager. | 

It is said that the vast manufacturing departments will each 
be in responsible hands, and that a division will be made of them 
into ‘‘ mechanical” and ** lamp manufacturing." Mr. John Kruesi, 
who has been Mr. Insull's right hand” at Schenectady, will be 
general manager of the '' mechanical” branch, and Mr. W. E. 
Gilmore, who is not generally known outside the Edison business, 
but has already earned a high reputation for ability and energy, 
will be his assistant at Schenectady. Mr. Kruesi’s assistant at 
ted inp & Co.'s, in this city, will be Mr. J. Hutchinson; and 
the Canadian shops will continue in ch of Mr. John Langton. 
The other main department, that of ‘‘incandescent lamp manu- 
facturing," will be in charge of Mr. F. R. Upton, who will remain 
in practically the same position as before. With Mr. Insull, as 
his assistant at headquaiters, will be Mr. S. D. Greene, now in 
charge temporarily at Chicago. 

So far as can be ascertained, these are the main changes or 
new 5 subject possibly to a slight modification or 
two. e plan for amalgamating the various interests and de- 
partments is one that has evidently been laid out in a masterly 
manner, and should be productive, as soon as & very little time 
has elapsed, of the best resulta in the development of a great 
industry. 
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REPORTS OF COMPANIES. 


THE WESTINGHOUSE ELECTRIC COMPANY. 


. A meeting of the stockholders of the Westinghouse Electric 
Company took place on July 8, at the offices of the company in 
the Westinghouse Building, Pittsburgh, Pa. At this meeting the 
formal transfer of the stock of the Westinghouse Electric Com- 
pany to the Westinghouse Electric and Manufacturing Company 

. was made. 

After that a proposition was laid before the stockholders for 
an increase of the capital stock of the company from $5,000,000 to 
310, 000, 000. A resolution having been to this effect, the 
matter was put to a vote, which lasted an hour. At the termina- 
tion of this period nearly 80,000 shares had been voted and every 
one had been cast in favor of the increase. 

Mr. George Westinghouse, Jr., madethe following statement to 
the meeting : 

This company has now acquired the outstanding shares of the 
Westinghouse Electric Company, and by an action of a meeting 
of the stockholders of that company held July 7, 1890, has suc- 
ceeded to its property and business. 

The company began the manufacture and sale of continuous 
apparatus for incandescent lighting in 1886, which apparatus, 
however, could be commercially successful only for isolated light- 
ing and central stations within moderate limits. Its capital was 
fixed at $5,000,000, with the expectation that that amount would 
meet the requirements of the business. 

For the purpose of supplying apparatus for the distribution of 
electric light and power from central stations over large areas, it 
took up the alternating current system in 1886, up to which time 
none of the companies engaged in the business in the United 
States had considered that system commercially practicable ; and 
it thus entered a field entire iy its own. 

To protect ite business and successfully defend itself in any liti- 
gation that might be forced upon it by its competitors, the com- 
pany found it desirable to fortify its patent position, and to that 
end acquired the control of the Consolidated Electric Lighting 
Company and the United States Electric Lighting Company, both 
of New York. The Consolidated Company was the successor of 
the Electro-Dynamic Light Company of New York, the first com- 
pany organized in the United States for the manufacture and sale 
of electric incandescent lamps, and the owner of a large number 
of patents of date prior to those upon which rival companies were 
dpo ie The company purchased nearly one-half of the capi- 
; tock of the Consolidated Company, and subsequentl e. 
of $2,- 


The United States Company was organized in 1878, a few weeks 
after the Electro-Dynamic Company, and was the successor of the 
oldest company in the United States for the manufacture of elec- 


it ata rental equal to 6 per cent. per annum on its capi 


tric power apparatus, and also owned a large number of early pat- . 


ents covering every necessary detail of lighting and power plants. 
The company реше: $700,000 of a total of $1,500,000 capital 
stock of the United States Company, and leased its patents and 
business at a rental which will ultimately equal 6 per cent. per 
annum on its capital stock. In addition to their patents theee 
two companies had large and flourishing businesses and manufac- 
turing plants, which were also acquired by the leases. 

These purchases have greatly increased the standing and influ- 

ence of the company, which now owns and controls 682 patents 
relating to electric lighting and power, and has now pending over 
two hundred applications for patents for inventions necessary or 
deeirable to the manufacture and operation of the latest improved 
forms of apparatus. 
. The success of the company is best illustrated by the report for 
1889 already submitted, during which year the sales of the com- 
pany and its leased companies amounted to $4,362,115.22, yielding 
a net profit of $729,307.87, after paying very heavy extraordinary 
опара incident to а new business of this character. 

o branch of the electric business yields such large profits as 
the railway business, and the company has already entered this 
fleld. It has assured to itself the necessary patent protection to 
enable it to carry on the manufacture and sale of such appliances, 
and toring ша last three years has given close attention to the 
details of this class of apparatus ; but it has refrained from sellin 
the same until it could supply its customers with efficient and 
reliable equipments. The experience of users with the defective 
apparatus heretofore rushed out by other companies, fully justi- 
fies the wisdom of the company’s action in this respect. 

To-day the company is in receipt of orders and inquiries from 
all parte of the country, and has actually completed contracts for 
the equipment of 17 railways, aggregating $300,000, these orders 
having been received during the last 60days. The volume of busi- 
ness offering to the company in this line indicates that its total 
out-put from the first of July this Мик to the first of July, 1891, 
may be doubled by the provision of adequate capital for carrying 
on this increased businees, and with more than a corresponding 
increase in the returns. To enable the management to reap the 
greatest profit, the company should be placed in a position by its 
stockholders to do its business on a cash basis, and it should have 


{July 16, 1890. 


available sufficient capital to take advantage of all profitable busi- 
ness offered to it. 

The necessity for a large capital for a general electric business 
has been shown by the action of its two competitors: the Thom- 
son-Houston Company having authority to issue $15,000,000, of 
which $11,500,000 have already been sold ; while the Edison Gen- 
eral Company has an issued сар of $12,000,000, which, ассога- 
ing to its report to the Listing Committee of the New York Stock 
Exchange, is still insufficient to carry on an extended business. 

The rd of Directors are of the opinion that a total increase 
in the capital stock of not less than $5,000,000, should now be 
authorized in order to provide for the future requirements of the 
company: $3,000,000 of which may be issued by the directors 
from time to time as in their judgment may be deemed best, and 
the issue of the remaining $2,000,000, to be pe irs the approval 
of a special meeting of the stockholders called for that purpose. 

It is proposed to issue forthwith to each stockholder of record 
on this date, an assignable right to subscribe on or before August 
1, 1890, for one-half share of stock for each share now standing in 
his name on the books of the company, at $40 per share, this price 
being determined by a distribution or an allowance from the sur- 
plus earnings. Of this price one-quarter will be payable on Aug- 
ust 1, one-quarter September 1, one-quarter October 1 and one- 
quarter November 1, | 

Mr. George Westinghouse, Jr., has agreed to take $1,250,000 of 
stock on the terms above indicated. If each of the other stock- 
holders will subscribe to the number of sharea to which he is en- 
titled, the company will be enabled to provide for a large increase 
in its business. The Board believe it to be to the pecuniary inter- 
est of each stockholder to subscribe for his amount of stock, and 
thereby aid in increasing the earning capacity of the company, 
which will have the immediate effect of enhancing the value of 
the shares already outstanding, and of the shares which in this 
manner will be secured at a reduced rate. 

The Board believed that great profit would accrue to the com- 

y by securing foreign patents on the more important of the 
inventions exploited by it in this country. This vey resulted 
in an order from the Metropolitan Electric Supply pany, Lim- 
ited. of London, for a central station of 10,000 lights capacity, 
which has since been increased to 25,000. The station is now іп 
operation with entire satisfaction, and is the most complete and 

rfect central station in Europe. A company known as the 

estinghouse Electric Company, Limited, has been organized in 
London, to operate these patents, and this company hag ‘received 
in payment for the patents and the money nded in the devel- 
opment of that business £301,000 of the stock of that company, 
which is the controlling interest. The English company has 
recently received orders for other plants, and is in negotiations for 
others of a very extensive character, with every prospect of suc- 
cess. Indeed, the business abroad bids fair to reach proportions 
that will equal, if not be greater than, those of the parent соору, 
and to be a source of great profit to it. Themajority of the rd 
of the Westinghouse Electric Company, Limited, are also mem- 
bers of the 5 Brake Company, Limited, of London, 
and the business is being conducted on the same lines which rend- 
ered the latter company so successful. Its operations are under 
the supervision and direct ion of Mr. H. M. Byllesby, the Vice 
President of this company, who is its 1 B Director, and is 
now in England giving it his personal attention. 

The following is a statement showing the financial oondition 
of the company on June 1 of this year : 


JUNE 1, 1890 

P’ ĩ˙7ĩ Ü⅜¼m M! ‚ 6655555555555 66 74, 508 58 
Accounts receiva ble 1,811,535 50 
Due from leased companies for cash адтапсей..................... ,591 33 
Material in stock at coc—ßſCſ ll еен 516,020 25 
Material purchased for Newark factor. - 888,837 11 
Real estate and buildings 401,854 75 
Machinery, tools and flxtureeenssss. soose bu 344,801 57 
Stock in United States Electric Lighting, Consolidated and other 

companies, БоцЕһ&.....................55...... .. sens. s.s, 1,507,064 18 
Stocks and Bonds received in settlement of Accounts, and for Fran- 

АДР РОУ esa C ОТУУ КЛ ³ 822,967 60 
Stock of W house Electric Co., Limited................. eee 1,449,462 40 
Charters, Fr % Win tn kh heh RV ERESEAM VEL озо... . 88,751 16 

$7,010,498 49 
Patents: Some 632 patents covering the alternating current sys- 

tem, arc and incandescent, Tesla motor and other lines of 

manufacture of this eomp an . 4,111,812 90 

TOTAL ASSETS 2o ðV /// 2 ELE ARR EUNN 811.121, 810 58 

LIABILITIES. 
Bills payable, secured by collateral .................... $1,228,500 00 
Bills payable outstanding for merchandise............. 817,011 48 
Bills payable for sundries ке AS 116,666 66 
Accounts pralle 868,541 61 
Bills payable, given in purchase of shares of United 

States Electric Lighting Oo., payable $37,500 quar- 

terly foc" Жу Ше. ЖАЛЫ 8 575,000 00 
Bills payable given in purchase of Newark store-room 

3885 payable in monthly installments of about 
Cash advanced by Mr. George Westinghouse, Jr....... 1,241,705 49 

: $4,161,604 00 
Gp... аваа оа Еа 998, 150 00 
$9,150,644 00 


Sone ; awed MOT $1,961,966 58 


July 16, 1890.] 


STOCKS AND BONDS. 


WoosTER, O.—The Wooster Schuyler Electric Light Co. has 
changed its name to the Wooster Electric Co. and increased its 
capital stock from $25,000 to $50,000. 


THe THOMSON-HOUSTON DEBENTURE BOND COMPANY has been 
‘organized, and the first issue of bonds—$1,000,000—will be made 
within a week ог 10 days. 


THOMSON-HOUSTON STOCK.—The Thomson-Houston common 
stock, trusteed or “ pooled ” for 80 days, forsale, is now being held 
for 90 days more by the trustees, not a share having been with- 
drawn from the pool. The 120 days date from June 5. ; 


THE SYRACUSE CONSOLIDATED STREET RAILWAY Co. is to issue 
$1,000,000 of first mortgage 5 per cent. 80-year gold bonds. The 
company consolidates nine systems with 80 miles of track, and is 
to adopt electricity for the whole. The roads are now earning 
‘about $200,000 gross and $75,000 net. 


MALDEN, Mass.—Having lately increased its capital stock from 
-$100,000 to $150,000, the den Electric Co. offers stockholders 
of record July 2 the right to subscribe until Aug. 15 for one new 
Bbare at „ $100 for every two shares now held, payments to 
-be made іп cash on or before Aug. 15 Rights are assignable. 
The proceeds of the stock are for new plant, which promises to in- 
crease the income in greater ratio than the increase of capital. 
-The company pays 8 per cent. on its present stock, and.Treasurer 
C. W. Royce says it can do the same on the new capital. 


New Yonk SUBwAT Bonps.—First and second mortgages on 
the franchises, о apparatus, etc., of the Consolidated Tele- 
‘graph and Electrical Subway Company, consisting of the tele- 
graph, electric light and telephone companies, and the Edison 
. ишш com y, of this city, were filed recently in the 

ister’s office. is executed to the Atlantic 
and the second to the Mercantile t Company. The 22 000 
are to secure an issue of $4,750,000 worth of bonds, or $2,875, 
each. The lex iie and telephone companies will issue $1,125,000 
worth of bonds, the electric AE companies an equal amount, 
and the Edison Company $125,000 under each mortgage. The 
issue will be of 6 cent. bonds for $1,000 each, payable June 1, 
1940, or redeemable earlier, at the option of the company, after 
six months’ notice, on payment of accrued interest and 10 per 
cent. premium on the par value. 

The issue of bonds was decided on at a meeting of the Board 
of Directors of the Consolidated Company held May 20 last to 
raise money for the construction of subways throughout the city. 


e first mortg 


SOCIETY AND CLUB NOTES. 


THE ATLANTA ELECTRIC CLUB, 


The Atlanta (Ga.) Electric Club recently Mi anta with & 
charter membership of about forty members, and fifteen recent 
applications for members. Their club rooms are located in the 
direct business centre of the city, very tastefully furnished, and 
lighted with a unique arrangement of incandescent lights sup- 
plied by the Thomson-Houston Co. They have telephone connec- 
tions, call boxes with the Western Union and Postal service, and 
instruments connecting with the same companies, роповтар! 
and phonograph-graphophone, reading room, billiard an | 
tables, grand piano, and everything arranged for the best com- 
fort of the members, and their out of town friends. All the prin- 
cipal electrical men of Atlanta and vicinity are members, and the 
club is an assured success. 


—ů— 


LEGAL NOTES. 


A NEW YORK SUBWAY SUIT. 


The North American Underground Telegraph and Electric 
Company has brought suit in the Supreme Court against the Con- 
solidated Telegraph and Electrical Subway Company and the New 
York Underground Telegraph Company for $2,500,000 damages 
and to compel the subway company to take down overhead wires 
in this city and place them in a conduit owned by the plaintiff. 
It is charged that the Western Union Telegraph Company and the 
American Bell Telephone Company have gained control of the 
subway company in order to prevent the further tearing down of 
overhead wires. 

In March, 1888, the complaint sets forth, the subway company 
agreed with the plaintiff corporation for the use and operation of 
the Johnstone underground system. The New York Underground 
Telegraph Company became a рагу to the agreement, being 
sessed of certain grants and privileges. The Johnstone Beton 
was adopted and a number of miles of the conduit was laid. 
Then the work was suddenly suspended. 

This is laid at the door of the Western Union and the Bell 
Company, controlling the Metropolitan Telegraph and Telephone 
Company, and through it the subway company. It is further 


-home the following day. 
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charged that the defendants have resorted to laying useless con- 
duits in order to make the public believe that an underground 
system was impracticable. 


ELECTRIC RAILWAY LITIGATION IN PITTSBURGH. 


A special dispatch from Pittsburgh of July 7, says: — Three 
bills in equity and one action at law were filed in the United 
States Circuit Court to-day by the Westinghouse electric people. 
The titles of the suits are George Westinghouse, Jr., vs. The Wil- 
kinsburg Electric Сооро. he Westinghouse Electric Com- 
pany vs. The Wilkinsburg Electric Company ; The Westinghouse 
‘Electric Company vs. e Second Avenue Passenger Railway 
Company, and the Westinghouse Electric and Manufacturing 
Company vs. The Second Avenue Passenger Railway Company. 

In the action at law damages are claimed to the amount of 
$50,000. The Thomson-Houston company is aimed at in the 
action brought against the Second avenue electric line, as the 


company is operating the Thomson-Houston system. 


DELAYED TELEGRAM.—HANNAH JOSEPH vs. W, U. TEL. CO. 


. The Western Union Telegraph Сошрару was sued for $25,000 
in the Chicago Federal Court by . Hannah Joseph. The 
шы is the wife of а traveling salesman who, while at Paxton, 

.; one Saturday evening, telegraphed his wife that he would be 
He did not come, and Mrs, Joseph was 
seized with hysterics, which a physician said were the commence- 


ment of a more serious disorder. Mrs. Joseph sent a message to 


-her husband Ps ai why he did not come, but did not receive 


a reply until the following day. During all that time she suffered 

tagony. Judge Gresham heard the evidence yesterday and 
instructed the jury that, while the company was liable for the 
delay in delivering the telegrams, Mrs. Joseph's sufferings com- 
menced before she sent the m e, and she could only recover 


the price paid for. tolls. A verdict for 25 cents was returned. 


INVENTORS' RECORD. 


Patents issued July 8, 1800. 


‘Alarms. and Sighals :— Electric Signaling Apparatus, G. B. Lehy, 481,507. 


Signaling Apparatus, G. B. Lehy, 481,598. Boiler Alarm, D. Focer, 431,885. 
Automatic Fíre- Alarms, Н. E. Jacobe,, 431,979. 


‘Conductors, Conduits and Insulators:—Subway for Electric Cables, W. 


L. Parsley, 481,780. Metallic Pole for Electric Wires, etc., J. P. Schnieder 
and D. K. Carson, 481,965. 


Distribution :—Apparatus for Electrical Conversion, E. N. Dickerson, Jr., 
431,879. 

Dynamos and Motors :—Magneto- Electric Machine, A. 8. Colgate, 481,559. 
Regulator for Dynamo Electric Machines, G. A. Polson, 481,618. Electric 
Motor Apparatus, S. C. C. Currie, 481,049. Dynamo, Е. Н. Johnson, 431,812. 


Galvanio Batteries :—Galvanic Battery, C. R. Goodwin, 431,742. Composition 
for Porous Carbon Structures, C. R. Goodwin, 481,743. Process of Forming 
Porous Pots for Voltaic Batteries, C. R. Goodwin, 431,968. 

Lamps and Appurtenances :—Zncandescent Lamp Socket, J. J. Wood, 481,- 
681. Means for Attaching and Detaching Electric Lamp Bulbs, 8. J. 
Jacobs, 481,721. Incandescent Lamp, G. R Lean, 481.776. 

Medical and Surgical :—Electro- Therapeutic Appliance, А. W. Jackson, 
431,978. : 

Miscellaneous : eXlectric Ceiling Block, W. C. Bryant, 481,551. System of 
Defending Harbors by Submarime Torpedoes, A. G. Donnelly, 431,565. 
Means for Moving and Guiding Turning, Engraving or Planing Tools, G. 
M. Guerrant, 481,578. Pneumatic Dispatch Tube, S. F. Leake, 481,699. Pneu- 
matic Dispatch Tube Receiver, B. F. Leake, 431,700 and 431,701. Thermal 
Cut-Out, L. B. Favor, 431,718. Electric Device for Slaughtering Animals, 
J. D. Miller and J. A. Doflemyre, 481,777. Automatic Coin-Controlled Pho- 
nograph, L. F. Douglass, 481,883. Passenger Recorder, A. Torrey, 482,008. 


Railways and Appliances :—Conduit for Electric Railways, J. H. Wehrle, 


431,633. Electric Railway, J. H. Wehrle, 431,681. Signaling Apparatus, J. 
Н. McCartney, 431,671. Trolley-Pole Supporting Mechanism, J. M. Ander- 
‘gon, 431,684. Electric Railway, 8. H. Short, 481,711. Electric Railway, R. 
M. Hunter, 481,720. Electríc-Railway Motor, F. J. Sprague, 481,823. Rail 
Support, Grip and Conductor, W. S. Hull and J. C. Anderson, 431.846. 
Hanger for Trolley Wires, J. T. Henry, 481,973. Electric Ri w a. R. M. 
Hunter, 481,977. 


Secondary Batterles:—Apparatus for Preparing Electric Accumulator 
Piates, C. F. Pollak, 481,617. 

Telegraphs :—Private Line Telegraphy, P. B. Delany, 481,051. Printing Tele- 
graph, G. B. Scott, 481,784. Automatic Telegraphy, F. Anderson, 431,793. 
Automatic Telegraph, F. Anderson, 431,794. Printíng Telegraph, A. T. 
McCoy, 431,987. 

Telephones and Appliances :—.iural Attachment for Telephone Receivers, 
Е. C. Hess, 431,810. Transfer-Connecting Apparatus for Multiple Switch- 
Boards, E. M. Barton, 431,962. 
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TRADE NOTES. AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


THE CLARK AUTOMATIC SAFETY DEVICE. 


The Mayor and the Board of Aldermen of Newburgh visited 
the station of the Newburgh Electric Light & Power Co., recently, 
inspecting the operation of the Clark automatic safety device, 
manufactured by the Clark Electric Co., of the Corbin Building, 
this city. This is an automatic shut off that is intended to imme- 
diately cut off the current in the arc system in case of an acci- 
dent by which the wire is broken or circuit interru . Oneof 
the great dangers at the t time in case a wire breaks is that 
the circuit may be completed by some adj object, and the 
current allowed to resume its operation. It is claimed that the 
safety device will immediately cut off the entire current of the 
circuit to which it may be applied. The s ignis consists of a 
coil that is magnetized when the current is in action. The mag- 
net then attracts and holds an armature, which, in its turn, holds 
& spring switch. When the current is cut off the magnet loses 
its power, the armature falle, the switch is then released, and 
springing back, cuts off the current from the dynamo. Thus it is 
claimed that if the bp P of snow or ice upon a wire should 
break it, the device would cut off the supply at the station and all 
danger would disappear. The principle was applied in a practical 


manner by cutting & wire. The o tion was perfect. The de- 
vice cut off the current immediately and all the connected 
‘with that circnit were at once e The device is the 


invention of Mr. Ernest P. Clark, the electrician of the Clark Elec- 
tric Company. THE ELECTRICAL ENGINEER for April 80 gave a 
eomplete illustrated description of the device. 


ROCHESTER'S NEW ELECTRIC RAILWAYS. 


Work is now busily going on at Rochester, N. Y., in connec- 
tion with the Short electric railway that is to be installed there. 
The eguipment will include 50 miles of track and 100 new cars. 

The power house, which is now in course of construction, will 
occupy all the space between the race, Mill street, Center street 
and the New York Central tracks. The site was purchased from 
the Central railroad oompany for $20,000. The power house will 
be of brick, two stories in height. Its smoke-stack will be 150 feet 

high, and its entire cost $60,000. This sum does not include the 
equipment nor the price paid the Central for the property. Be- 
sides the power plant, there will be located in the building a com- 
: plete machine shop in which will be lathes, planers and all the 
machinery for a fully up ae tron working shop. It 
will be the policy of the company to do its own repairing. 

The power plant to be put in at the t time will ceneist of 
four Heine boilers, having a total capacity of 1,600 horse power ; 
.seven Ball compound con or aoe triple expansion engines, three 
of 800 horse power, three of 120 horse power and one of sixty 
horse power. The engines and boilers are being constructed by 
the Ball Engine Company, of Erie. The location of the power 
house was chosen with reference to the convenience with which 
coal can be dumped directly from the railroad cars into the com- 
pauy's bins. For the present use of the company there will be 
nine Brush dynamos of 120 horse power each, but the power house 
is built upon plans which anticipate the extension of the plant to 
nearly double its present capacity. The entire cost of building 
‚апа plant cannot be less than $200,000— this, however, is only an 
500 00 The whole electric railway service will cost about 2, - 


MR. HAROLD BINNEY, M. E. E. E. 


Having resigned his position as an assistant examiner, U. 8. 
Patent Office, in class electricity, Mr. Harold Binney has taken up 
_ the profession of paran soliciting, etc., in this city, and has asso- 

ciated himself with Mr. Gilbert M. Plympton, a well-known patent 
practitioner and counselor at law. These gentlemen have their 
offices at 245 Broadway, and there carry on their business of 
obtaining patents for inventions and of attending to patent litiga- 
‘tion in the courts. Mr. Binney, has of course, had special facilities 


in the electrical fleld, and some of his contributions to electrical 


"literature will probably be familiar to our readers. 


MR. W. J. HAMMER. 


Few men are 80 well known in the electric lighting field as 
Mr. W. J. Hammer, who has just established himself as an elec- 
trical expert and о engineer in the Temple Court 
Annex on Nassau street. r. Hammer did much of the pioneer 
Edison electric lighting work in this country, England and 
Germany, and enjoys not only the closest familiarity with 
electri work in all its details but the widest ible 
acquaintance everywhere. It deserves mention also that he 
is of unusual taste, as shown in his management 
of the great Edison exhibits at Cincinnati, and more especially 
at Paris last year, at the Centennial Exposition, where a com- 


exceed 250 volts. We made 296 8 
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иесине Шр was made of all of Mr. Edison's inventions. 
. Hammer has in his office many interesting mementoes of 
that great Exposition, but what he most values is his unique col- 
lection of incandescent lam This collection, placed in cabi- 
nets 80 that the lamps may easily examined, embraces some 
400 or 500 specimens, from the very earliest to the latest. Mr. 
Hammer has been offered many thousand dollars for the collec- 
tion, but refuses to part with it. 

Mr. Hammer's specialties, the incandescent lamp detacher and 
his “ electricians’ pocket tool," are handled by The E. S. Greeley & 
Co., of this city. From some of his other inventions he also 
draws neat royalties. At present he is devoting himself entirely 
to engineering work, and his services have already been retaim 
by & number of parties familiar with their value. 


BISHOP CABLES IN NEW YORK HARBOR. 


Mr. H. A. Reed, the secretary and manager of the Bishop Gutta 
Percha Company, 420—426 East 25th street, sends us the following 
interesting data:— 

In the summer of 1887 we were requested to make specifica« 
tions for a submarine cable with two conductors which should 
carry current from the light house station, Staten Island, six 


thousand feet under the waters of the bay, and light a fifty can- 


dle-power lamp on a buoy on Robbin's Reef; the current not to 
ifications (and afterwards 
made the cable) as follows: three No. 16 B. & 8. copper 
wires, insulate with gutta percha to a diameter equal to that of 
No. 1 wire, B. & S. Strand the two cenductors with suitable 
laterals, serve with jute and armor with 18 No. 7 galvanized 
wires. The cable was laid in the fall of 1887, and wor 80 sat- 
isfactorily that similar cables were ordered and made by us the 
following summer for lighting the six buoys in Gedney's channel. 
As the current had to be carried about three miles for the channel 
buoys, we used more copper, viz.: Seven No. 18 B. & 8., but about 
the same thickness of insulation (a trifle over 1-10" pure кане 

rcha) These cables have worked with Edison dynamo without 


interruption, except from marine accidents, to the present time. 


About four months since Lieut. John Millie, under whose su- 
pervision these lights are, wrote me asking whether I theught the 
cables would carry an alternating current of 1,000 volts. In 
answer I told him I had no doubt that the cables would each 
Stand 2,000 volts direct or 1,000 volts alternating, but advised him 
to first experiment with the Robbin's Reef cable, which was not 
now in use. Igive the reeult in his own words :— 


TOMPKINSVILLE, N. Y., June 80, 1890. 
Mr. HENRY A. REED, Secretary Bishop Gutta Percha Company, 
New York. 
Dear Sir: It may interest you to learn that the experiment of 
5 an alternating current of 1, 000 volts potential through 


the cable made by you for the electric lighted buoy off Robbin's 
Reef, New York harbor, proved an entire success. There was no 
leakage and no injury to the cable. 

pectfully yours, 


OHN MILLIS 
First Lieutenant of Engineers, U. 8. Army. 


DESTRUCTION OF INSULATORS AND WIRES BY COWBOYS. 


oe telegraph wire on the Union Pacific Railway near Syd- 
ney. Neb., was interrupted on July 10, and all communication 
with the West and Pacific coast by this, the main route of the 
Western Union Telegraph Company, was completely severed from 
daylight until late in the afternoon. 

A lot of cowboys who had been working on a roupd-up near 
“poney visited that town at night, and, when they had exhausted 
all the pleasures of the metropolis of Cheyenne county, at day- 
light they mounted their ponies and proceeded a few miles west 
of the town, where they set up a target against a telegraph pole. 
They spent some time in hitting it from various distances, but, 
the mark proving too easy for their skill, they turned their atten- 
tion to the insulators and wires, and only desisted when they had 
knocked off all the insulators and cut every wire with their bul- 
lets. The Western Union Telegraph Company sent repairers to 
the scene, but it took them all day to repair the damage. 


THE NOVELTY ELECTRICAL SUPPLY MANUFACTURING CO. 


All the arrangements have now been completed for the open- 
ing of the largest supply house in Cincinnati, under the auspices 
of the above well-known company, of 88 John street, that city. 
They now have over $100,000 worth of material in the way of elec- 
tric light and electric railway supplies on the road £o Cincinnati, 
and to arrive immediately, and they ү to have their new 
building ready in shape to do business by the 15th July. They 
have been very fortunate in the last few weeks in receiving large 
orders for their electric railway supplies, especially iron poles and 

le tops, and may confidently count on a large and growing trad 
in their many meritorious novelties and specialties. Mr. E. P. 
Morris is the president and manager of the company and Mr. Р, 
B. Chaney, secretary and treasurer. · f | 
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THE BURTON ELECTRIC HEATER. 


Tux Burton electric heater has come to be recognized as an 
invaluable pert of the equipment of an electric railway. It is 
manufactured by the Burton Electric Company, of Richmond, Va. 
For our illustrations we are indebted to the Electric Merchandise 
Co., 11 Adams street, Chicago, who are agents for the sale of the 
heaters. Fig. 8 shows two views of this heater. One represents 
it with the top on and ready for use, and the other with the top 
off, exposing the arrangement of the resistance wire on the inside. 
Before use this is covered with dry powdered fire clay and the top 
screwed down, care being taken to have the joints thoroughly 
packed to prevent the escape of the fire clay. The outer casing is 
of ordinary cast iron having a coating of asphalt or other varnish, 
and its dimensions must be such as will be suited to the space it is 
to occupy. In its adaptation to electric сагв, it is made 27 inches 
long, eight inches wide, and is mounted on iron legs which raise 
it about four inches from the car floor. Fig. 1 is a ground plan of 
an electric car, showing the position of the heaters a, A, A, А. Fig. 
2 is a cross section of the same, showing the heater under the seat 
resting on a tin or zinc reflector B, which throws the heat into the 
body of the car. Fig. 4 is a diagram showing the wiring of the 
heaters by which their efficiency is very much increased. By re- 
8 to this it will be seen that two switches, one line and two 
ground connections, are necessary to get the best results. The 
line connections should be made with the trolley wire which 

y runs down in the corner of the car before it enters the 
motor switch on the platform. The ground connections should be 
made with the iron side bar on the motor truck, one on each side. 
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| PEARCE & JONES. 


THE above named concern has been in existence for the last 
18 years, and is therefore one of the oldest, as it cer- 
tainly is one of the best known, in the business. The va- 
rious products of the firm have long enjoyed an excellent 
reputation. and their skill as electrical mechanicians has often 
been called into requisition. It will be of general interest, there- 
fore, to the electrical trade to learn that the firm have now dis- 
solved ership, Mr. James Jones retiring. Mr. Frederick 
Pearce, the remaining partner, succeeds to the business of the 
concern as manufacturing electricians, and will it on under 
his personal supervision at the old address, 77 and 79 John street, 
this city. Mr. Pearce will be happy to see the old friends of the 
business there, and will be glad to receive commissions from those 
who have not yet entrusted him with orders. He has the general 

ood wishes for his success and prosperity under the new con- 
itions. | 


ARMINGTON & SIMS ENGINE CO. 


The Armington & Sims Engine Co., Providence, R. I., have 
been enjoying & remarkably good businees, and report thát June 
was the best month they ever had. They have just issued a very 
tasteful and beautiful souvenir of Providence, that is highly prized 
by all recipients of it. Mr. G. C. Sims, who is oneof the Rhode 
Island Commissioners for the World's Fair of 1893. has just re- 
turned home from the meeting of the National and State Com- 
missions in Chicago. 
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Fids. 1, 2, 8 AND 4.—THE BURTON ELECTRIC HEATER. 


By this method of making these connections these heaters are en- 
tirely independent of the motors ; and, besides, there could be no 
possibility of danger to workmen while oiling or repairing the 
motors. 

For the special service of warming electric railway cars, the 
electrical resistance of the heaters is 80 regulated that on а 450 
volt circuit, connected in series of four, they will use three am- 
peres of current. When, therefore, the handle of the switch A is 
turned on L (shunt from line connection) and the switch B closed, 
the heaters are thrown in series of two for a short time only, 
causing the use of six amperes of current in each set. When a 
sufficiently high temperature has been attained in these—which 
will be in 15 or 20 minutes—the handle a is turned on G (ground 
connection) and the switch B opened. This causes them to be 
thrown in series of four, when the heat will be maintained in 
them for a long time without being appreciably lowered, with the 
use of only three amperes of current. 

The electric railways which have been equipped with this de- 
vice are emphatic in their praise of it. The committee on science 
and the arts, of the Franklin Institute, recommended the award 
of the Scott 1 y prize to this heater. 

ar: gu will be shown and prices given at the company's 
office, 11 Adams street, Chicago. | | 


THE CROCKER-WHEELER MOTOR CO. 


This young company moved into its West Fourteenth street 
factory only a few months ago, but has already increased ita 
facilities, extending its floor area and putting in a number of new 
tools, etc. A large force is now busy turning out motors of the 
various sizes. The demand for fan motors during the past month 
has been phenomenal and it has been well ип impossible to 
keep pace with them, in spite of every effort. e company has 
several special pieces of work in hand, and is much gratified at 
the manner in which its motors are being received by the electri- 
cal trade and the public generally. 


THE CARD ELECTRIC MOTOR AND DYNAMO CO. 


This pro ive company of Cincinnati, O., has, at a recent 
meeting of the stockholders, decided to increase its capital so as to 
treble its present capacity. It has been compelled to cancela 
number of orders owing to its inability to furnish the desired 
motors promptly. The factory at John and Front streets is in full 
blast, and the present capacity is sorely overtaxed. While the 
card motor is not yet generally known in the east, it has an excel- 
lent record in the middle and western states. 
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THE BAKER COMMON SENSE OIL FILTER. 


Mr. F. A. Ross, the superintendent of the Livingston, Mont., 
Electric Light Co., wrote as follows a short time since to Mr. W. 
E. Crane, of 421 Thirteenth avenue, S. E., Minneapolis, relative 
to his filters: ‘‘ Enclosed find exchange in payment of two ‘ Com- 
mon Sense’ oil filters, the last ordered by wire a few days since. 
L rather regret this last order, for I find that one filter wi 
our work, and во well, that another is really unnecessary. I have 
had another make of filter in use, but in spite of all we could do, it 
would not return our oil as clear as we required it to be, and in 
consequence we had all the cans, pails, etc., we could muster 


filled with oil. I had not tested your filter for the amount of 


work it would do, as I wished to reserve it for the dynamos ex- 
clusively. I thought another was needed, if I wanted to keep 
engine oil separate. But such separation is unnecessary. Your 
filter seems to return all oil fed to it in an елесеШш у pure con- 
dition. 1 have watched its action very carefully, and have taken 
many bottle samples, setting them aside for settlement and sedi- 
ment ; but have found nothing of the kind that the eye could 
detect. I must say, it is thoroughly ‘common sense’ in principle, 
вой І Con granulate you on having as neat and effective an article 
in hand.” 


ST. LOUIS TRADE NOTES. 


THE BT. Louis CAR Co. are busy with orders. 
their usual run of orders for cable and horse cars they are filling 
the following orders for electric cars : Thirty 24-foot summer cars, 


mounted on Thomson-Houston motor trucks, for Indianapolis, 


Ind.; twelve 10-foot closed cars, on Thomson-Houston motor 

trucks, for Peoria, Ills. ; three 16-foot closed cars on Thomson- 

Houston 20 h. p. (single) motor trucks for Hannibal. Mo. ; ten 24- 

foot summer cars mounted on Sprague motor trucks, for Los An- 

geles, Cal. ; and five 18-foot cars, with Short motor trucks, for 
uskegon, Mich. 


THE LACLEDE CAR Co. have in hand the following orders for 
electric cars : 120 motor cars to be fitted with Sprague motors for 
the Minneapolis St. Railway Co. ; fourteen 80 foot motor cars— 
Sprague motors—for Denver, Col.; eight cars, on Thomson- 

ouston motor trucks, for Streator, Ills. ; twenty cars, on Thom- 
son Houston motor trucks, for Duluth, Minn.; and eight cars 
—Westinghouse system—for Austin, Tex. They also have their 
usual share of orders for cable and horse cars. 


NEW ENGLAND TRADE NOTES, 


THE PERKINS’ ELECTRIC LAMP COMPANY, of Hartford, Conn., 
are pode: de remarkable demand for their incandescent lamps, 
and they have just саре Е arrangements by which they now 
can manufacture 5,000 psa day. Considering that little more 
than & year ago they were only making about 500 a day, it goes 
without saying that the Perkins’ lamp must possess great merit, 
and is being pushed by an energetic and able management. 


THE WAINWRIGHT MANUFACTURING COMPANY OF MASSACHU- 
SETTS have recently supplied the following heaters to electric 
light and power companies; Plymouth Electric Light Company, 
Piymouth, Mase., h. p.; Schuyler Electric Light Company, 
Middletown, Conn., 150 h. p. ; Stillwater Gas and Electric Light 
Company, Stillwater, Minn., 150 h. p.; Waltham Gas and Elec- 
tric Company, Waltham, Mass., 800 h- p.; the Electric Light De- 
partment, City of Easton, Pa., 400 h. p. 


THE WRIGHT ELECTRIC ENGINEERING COMPANY, of Boston, are 
at I makin e extensions in outside construction work 
t Weymouth. ey will use about 185 poles and 1214 miles 
of wire. They have recently added 44 lights to the upper dining- 
room of the American House, Boston, and are installing 150 lights 
in the Surfside Hotel, Nantucket, Mass., which will be run on an 
alternating circuit from the Nantucket station, 21$ miles away. 
At Nantucket Beach the Wright Company are putting in an 
arc plant for illuminating the grounds of the Nantucket Hotel, 
Frank Ridlon & Co. furnishing the Brush dynamo. Besides a 
number of smaller jobs, they are also preparing complete station 
plans for Clinton, Mass., of 300 h. p., with an ultimate 600 h. p. 
capacity ; and for the Derby Gas Company, Birmingham, Conn., 
who intend building a new station in which horizontal turbine 
wheels will be used geared direct to the countershaft. 


THE NEW ENGLAND ELECTRIC COMPANY have received an or- 
der from the Boston Globe for a 85 horse-power motor, to be used 
for running their ** jumbo " printing press. The motor will sit in 
the pit with the press, and will gear direct on the shaft. It will 
be Started and 1 ае and run at various speeds by the lever of 
the press. It will thus enable the press to run entirely independ- 
ent of boilers and engines, and will always be in readiness to start 
up. The current will be taken from the two Edison circuits, 
both of which enter the Globe office, so that it can be run from 
either station. The New England Company are also in receipt of 
crders from the Edison Illuminating Company of Boston for a 10 


do all 
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and a 25 horse-power motor for elevator pu in their new 
Station, and & 10 h. p. motor for elevator in the Tufts College 
estate on Sunimer street. The contract for the increase and com- 
lete EM on the Sprague system of the Naumkeag Street 
ilway Com has been closed this past week. The order 
provides for the change of the six 15 h. p. cars to six 30 h. p. cars, 
and thirty-five additional 30 h. p. cars, and the equipment. of 
about 59 miles of track with the overhead system. The Naum- 
keag road was recently bought up by a strong syndicate, and the 
order comes from them. 


WESTERN TRADE NOTES. 


MR. CHARLES G. ARMSTRONG, manager of the house goods 
department of the Great Western Electric Suppl 5 has 
one on a business trip East, to purchase a gen line of supplies. 
e will visit Boston, New York and Philadelphia, and perhaps 
some other pointa 


Mr. G. A. EDWARD KOHLER, manager of the Chicago office. 
of the Eddy Electric Manufacturing Company, of Windsor, Conn., 
with offices in the Rookery, has just sold two motors of 2 and 4 
h. p., respectively, to the National Bank of Illinois, where they 
will be employed for ventilating purposes in connection with the 
Blackman ventilating fan. 


Mr. W. Н. Harpina, the manager of the South Side Electric 
Company, is making rapid progress with his new station, at the 
corner of State and streets. This station is equipped with 
the Ft. Wayne Electric Company's apparatus, Slattery induction 
system, and will start out with a capacity of 4,000 lights, the total 
са city for which the station ів at present designed being 10,000 

ights. 

. MR. FRITZ GOLDENZWEIG, an electrical and mechanical engi- 
neer, of Vienna, Austria, was a visitor at this office this week. He 
is investigating electrical matters in this country and has visited 
the large cities and pro to spend a week or so in Chicago. 
Mr. Goldenzweiz is looking for anything good to take back with 
him to introduce across the water. He is stopping at the Palmer 
e and makes his headquarters at the office of THE ELECTRICAL 

NGINEER. 


Mr. M. M. M. Slattery, the inventor of the induction system 
so named, which is manufactured by the Fort Wayne Electric 
Company, is in town for a few days, and is stopping at the Audi- 
torium. Mr. Slattery speaks very encouragingly of the future, 
and has some good things in hand which he is working out, and 
when placed upon the market will show some novel and remark- 
able developments. His new al ing motors may be e ted 
in the near future to be largely introduced, and of a new storage 
battery upon which he is working great things are promised. 


THE GREAT WESTERN ELECTRIC SUPPLY COMPANY have just 
brought out & handsome little catalogue of their railway depart- 
ment supplies. It is merely intended as a preliminary to their 
catalogue, which will be ready shortly, but nevertheless contains 
some handsome cuts and much useful descriptive matter. It is 
devoted to street railway electric supplies, among which may be 
mentioned curve brackets, trolley line insulators, poles, wire 
ratchets, gears, switches and car material, and forms a neat little 
book with quite a fund of information. 


THE HAZELTON TRIPOD BOILER COMPANY, 170 Twenty-second 
street, Chicago, report their well-known boilers to be in large 
demand. These boilers have given remarkable satisfaction wher- 
ever introduced. They have two large boilers of 500 horse-power 
each, in the street railway cable station, at State and Twentieth 
Btreets, the great success of which is shown in the emphatic state- 
ment made by the engineer and staff there that ''they can’t be 
beaten." The merits of these boilers will repay careful investiga- 
tion by intending purchasers of steam boilers. 


THE CHICAGO WATER MOTOR Company, 88 Lake street, Chi- 
cago, are introducing a new ceiling fan which is intended to be 
operated by electric motor, steam or water motor. They manu- 
facture a special water motor for small powers for this kind of 
work. The same motors might be conveniently employed for 
small isolated plants, the motor driving a small dynamo. Their 
fans are very handsome and highly efficient. Central station men 
who are furnishing power for operating motors and fan outfits 
should look this matter up, as very favorable terms can be made 
by the company. 


BLECKERT & NELSON, successors to the well-known firm of 
Noyes Brothers, manufacturers of electric light, combination and 
gas fixtures, 85 and 87 Fifth avenue, are very busy making pre- 
parations for their heavy fall trade. They have installed a lot of 
new machinery and very largely increased the manufacturing 
facilities of the firm. They make a specialty of furnishing supply 
and construction companies with electric brackets and also manu- 
facture electroliers and combination fixtures from special designs. 
They are turning out some very beautiful and tasteful work, and 
carry a large stock and very choice selection of goods, 
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The little that is known is a great and wonderful indication of 
that which is to be known.—Faraday. 


ELECTRIC MOTOR VS. STEAM LOCOMOTIVE. 


HE accurate data available as to the cost of operation, 

power consumed, etc., by electric street cars may be 
considered to furnish an adequate guide to the estimation 
of the similar items for electric motors of larger power in- 
tended to replace steam locomotives, such as those em- 
ployed on the elevated railways of this city. We are, 
therefore, hardly prepared to accept the statements con- 
tained in a paper read by Mr. Lincoln Moss, at the recent 
meeting of the Society of Civil Engineers, in which he 
draws 2 comparison between the steam locomotive and the 
electric motor employed on the Ninth Avenue elevated 
road in this city. Mr. Moss determines that with good 
stationary engines, and with an efficiency of fifteen per cent. 
from the engine to the motor, the cost of one net horse- 


power hour by electricity would be 3; cents; while in the. 


case of the steam locomotive the total cost per net horse- 
power hour is 11; cents; thus making the ratio 1 to 2438, 
in favor of steam direct. The assumption of an efficiency 
of fifteen per cent. as a general figure from tests involving 
the operation of but a single experimental motor on the 
line is wildly absurd in the light of the results obtained in 
street railway work, where repeated tests have shown that 
50 per cent. efficiency can be counted on, with the condi- 
tions far less favorable than those existing on the elevated 
railroads. This foolish, fallacious assumption is indeed 
quite on a par with many of the statements put forward by 
Mr. Moss to account for the losses. Thus we are gravely 
told that * the general economy and efficiency are greatest 
when a certain ratio of speed exists between the generator 
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and motor armatures. Usually this ratio is as 2 to 1, the 
motor armature revolving but half as rapidly as the gener- 
ator’s armature.” We are also seriously informed that in 
electric motors the economy is greatest, other things be- 
ing equal, when the load is lightest.” These puerile state- 
ments, we think, are sufficient to demonstrate that the con- 
clusions arrived at by the author are apt to be, as they in 
fact are, entirely valueless; and we have only drawn atten- 
tion to them as another example of the ignorance which 
unfortunately still exists among otherwise probably well- 
informed engineers regarding the action of the electric 
motor and the well-established data as to its practical 


economy. We are surprised that a body like the Civil 


Engineers should accept and listen to such a paper. 


CHANGES BY THE SENATE IN THE McKINLEY 
TARIFF BILL. 

Amonce the modifications made by the Senate in the pro- 
visions of the McKinley tariff bill, those touching copper 
and mica are of specialinterest to electrical manufacturers. 
The Senate Committee on Finance, in their report, greatly 
reduce the rates of duty on copper ores and on unmanufac- 
tured copper from those of the McKinley bill passed by the 
House of Representatives; while they keep mica on the 
free list, where it has always been and would remain but 
for the rise of economists of the McKinley variety. 

As respects copper, the House bill cut the existing duties 
of 24 cents per pound on ores and 4 cents on plates, bars, 
ingots and pigs, just one-half; adopting the rates of 1} 
cents and 2 cents respectively. The Senate Committee pro- 
poses } cent per lb. on copper ores and 1} cents on plates, 
bars, ingots and pigs. Neither House nor Senate proposes 
any changes in the existing high duties on manufactured 
copper, viz : 35 per cent. on rolled plates, sheets, rods, etc ; 
and 45 per cent. on wire. We know of no arguments 
whatever for the retention of any duty on unmanufactured 
copper. The reasons against it are so obvious that good 
protectionists, like the New York Tribune and Congress- 
man Butterworth, have been outspoken in denouncing it. 
But, even though no tariff bill pass both houses of the pres- 
ent Congress, the successive abatements proposed by the 
House bill and the Senate report make a record that will 
strengthen the hands of tariff reformers in future work. 

Mica has always been on the free list. The owners of a 
few mica mines in North Carolina and New Hampshire, not 
making as much money as they would like out of their 
business, betook themselves to Washington last winter— 
as all producers of whatsoever commodities desiring more 
money for their products had been invited to do—and 
told a piteous tale of their necessities to the McKinley Com- 
mittee. They wanted 50 cents to.a dollar a pound duty 
put upon mica. They did not want an ad valorem rate: 
for, they said, nobody could tell what a ton of mica was 
worth till split and cut to sizes ; importers wonld get the 
better of them by undervaluation. The committee, like 
the unjust judge under pressure of importunity, gave the 
mica men something—but something that neither they nor 
anybody else wanted—in the shape of a 35 per cent. ad 
valorem duty. This the Senate Committee has simply 
struck out, putting mica back on the free list. 

Until eight or ten years ago stove manufacturers were 
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the cnief consumers of mica, taking the greater portion of 
the product of the American mines, while no quantity 
worth mention was imported. The enormous growth of 
electrical manufactures during the past ten years has 
created a large demand for mica as an insulating material, 
and that demand is now chiefly supplied from India. The 
Indian mica has been found more suitable than the Ameri- 
can for use in dynamos, because of its greater pliability, 
and the larger sized sheets obtainable from it; while it is 
less useful for stove doors, being clouded and inore opaque. 
Under the electric demand the importation of Indian mica 
increased from a'value of less than $1,000 in 1882 to 
$10,000 in 1883, and to $92,000 in 1889. From the figures 
given by the mica miners to the House Committee of 
Ways and Means, it appears that the American production 
has fallen off in value from $250,000 in 1882, $285,000 in 
1883, $368,000 in 1884, to $161,000 in 1885, $70,000 in 1886 
and $142,000 in 1687, while for 1888 and 1889 their esti- 
mates indicate a total of less than $100,000 for each year. 
During the past five years, it is alleged, mica has lessened 
in value 40 per cent. But assuming cheapness to be unde- 
sirable in mica—as Mr. Harrison assured us it was for 
coats and trousers—there is abundant evidence that the 
diminished quantity and lower price of the domestic pro- 
duction is mainly due to other causes than the importations 
from India. In consequence of the difficulty of getting an 
adequate supply of large sized sheets for stove doors (the 
chief commercial use of mica) and the dearness of such 
sheets, the stove makers divided their doors into a larger 
number of panels or panes, using two, four or more small 
sheets of mica in place of one large one. "The difference in 
price per pound between small and large sheets is very 
great; prices given to the House Committee were 30 cents 
per pound for sheets 2" x 2" and $3.50 for sheets 6” x 4”. 
Inasmuch as the Indian mica imported goes mostly to the 
electrical manufacturers, and but $92,000 worth was re- 
ceived in 1889, it is obvious that the mica miners are suf- 
fering less from foreign competition than from the effect 
of the business-like economy of the stove manufacturers. 


PRESENT TENDENCIES IN DYNAMO AND MOTOR 
CONSTRUCTION. 

Tux changes which have been brought about and are 
still going as a consequence of the introduction of the 
electric motor, afford a most interesting study, not only 
from the mechanical but from the social standpoint as well, 
The effect seen in the development of the steam engine 
alone would form an interesting chapter of history, leading 
to the irresistible conclusion that electric lighting and 
electric power have contributed more than any other in- 
fluence to the perfection of the modern high speed enginc. 
High speed was, indeed, necessitated by the construction 
of the dynamos and motors heretofore generally employed, 
in order, chiefly, to avoid as much as possible the use of 
counter-shafting. While the tendency to the reduction of 
speed in dynamos has made itself felt for some time past, 
it is but comparatively recently.that this idea has gathered 
force with regard to electric motors. 'lhe reasons which 
have led to this new departure are, we think, not difficult 
to discern. It is, indeed, but the natural outcome of the 
endeavor to bring the speed of driver and driven shaft as 
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nearly to uniformity as is possible, in order to avoid inter- 
mediate gearing, whether it be reducing or multiplying. 
The direction in which the tendency in question seems 
likely of accomplishment, practically, is in the employment 
of multipolar machines. The description which we give 
elsewhere of a motor designed to accomplish these objects 
shows that a very good slow speed machine has been made, 
so that the reproach, if such ever existed, that electric 
motor power meant high speeds, no longer holds true. 
What has just been said of electric motors applies 
equally well to the dynamo, the multipolar machine at re- 
duced speed, such as that also illustrated on another page, 
finding a constantly increasing number of adherente. 


The Western Union Fire. 


THREATENED more than once with a calamity of the 
kind, ‘‘195” succumbed to a big fire last Friday; and 
though the building was saved, the whole operating 
department, the battery room, and the Associated Press, 
were wiped out of existence. Fortunately no lives were 
lost. Had the fire broken out an hour or two later, the 
sadly inadequate means of access to the upper stories 
would have been responsible for wholesale slaughter. It is 
to be hoped that the damage done by the fire will cause 
many improvements to be carried out that have been 
delayed much too long. In the meantime, one cannot but 
congratulate the W'estern Union officials and the corps of 
operators on the energy and success with which they met 
the emergency and made the best of a very bad case. It 
was no common crisis, but it was faced with genuine 
courage, and matters were straightened out much sooner 
than one had any right to expect. 


The New Unit Henry:’’ 


Last week, the new unit “henry” was used for the first 
time, as a recognized addition to electrical nomenclature. 
Our readers will have noticed its appearance in the article 
by Mr. Steinmetz, and now Prof. Crocker extends us his 
congratulations upon this rapid passing into everyday use 
of the unit he has been urging for adoption. It will be re- 
called that at the Philadelphia conference in 1884, Mr. 
Preece had to make quite a vigorous fight for the ** watt,” 
and that one delegate, by way of complaint, deplored the 
early necessity of having to carry around a little pocket 
book, full of the names of the new units, as a remembran- 
cer. But it cannot fairly be said that we have too many 
In reality more are wanted, and none will live un- 
less they meet an actual necessity. 


Electric Cabs. 


AccorRDING to our Pittsburgh correspondent, the latest 
project there is an electric cab company, for which all the 
preliminary steps of organization have been taken. There 
seems to be more of politics than of practical science in the 
scheme, but no good reason can be found why electric cabs 
should not be run successfully where the streets are good. 
Our recollection of Pittsburgh is that its street paving is 
poor, not offering many opportunities for easy traction. 
However, the city is, it is said, to have uo fewer than 40 
electric cabs, 
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THE McDOUGALL ELECTRIC CAR. 


For some time past Mr. W. M. McDougall, engineer of 
the McDougall Electric Company, of this city, has been at 
work on the construction of an electric street car, which is 
now rapidly nearing completion, and in which a number of 
novel ideas and improvements have been embodied by ita 
designer, with the object of overcoming some of the diffi- 
culties heretofore met with in this class of work. The 
truck of the car, which is shown in the accompanying en- 
graving, is provided with a motor of the single magnetic 
cireuit type, the pole pieces, field cores and yoke being of 
mitis iron castings, and the armature of laminated sheet 
iron. There is no difficulty in obtaining an induction of 
17,000 c. р. в. units per square centimetre in the field cores, 


5 
Н 
xn 


Tu 


ШЇЇ 


mI 
USUS 


Trot 
..... — 


— — — 


* * 
ИЯ. 
LI EIE 
\ 


\ | = 
FT M sz 
С ЗА і ж. 


~ Aa" 
МУ, 1 
к i 
| N 
1 $ SS к, 7 
. > HH 
~ > z " — 
^5 : ТЕ TN IN. а 
mapa O * ] - E 1 
7 j т v7 = — 
1 = э — ie 7 
: f « 
74 ate ‘ - 4; - 
£ I i» 
i e, * HP £u » as = 
1774 r 0. И — — - 7] 
| Í » ia : — %% MEE — т 
{ я 0 = " — 
: n 
Р 1 7 
ES z — ve 
РМ t 
ws pn 
Ut А mu 
я 
tee 
д 


THE ELECTRICAL ENGINEER. 79 


The motor car which is the subject of this article is in- 


tended for New York City, where experience has shown 


that one axle is sufficient for driving purposes. An inspec- 
tion of the accompanying illustrations will show clearly 
that the McDougall motor suspension, while maintaining a 
perfect alignment between the armatur eshaft, counter- 


shaft and driving axle, in no way interferes with the flexi- 


bility of the running gear of the car. 'The motor is sus- 


pended by two bridges from two I beams of wrought iron. 


On the under side of these beams are a pair of combination 


bores in which the counter-shaft and driving-axle revolve, 


thus maintaining the alignment and distances between 
centres, but allowing a slight end play. "The other ends of 
the I beams are bent toward saat other and bolted to a 
bronze casting, which forms one part of a universal joint; 
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THE McDovaaALu ELECTRIC CAR TRUCK. 


when necessary, although the best induction for all-around 
economy is probably somewhat less. 

The power is conveyed from the motor to one axle 
through a double spur gear transmission, the other axle not 
being used for propulsion. Mr. McDougall belongs to that 
school of engineers who contend that the only advantage 
of two motors under a car lies in the increased ability of 
the car to climb steep grades, while there is, he claims, a 
manifest disadvantage of the same nature as that encount- 
ered in hauling a train of cars with two steam locomotives 
hitched tandem. Again, gearing together rigidly the two 
axles of a street car, like the drivers of a steam locomotive, 
for the purpose of driving both from one motor, is, he 
claims, bad practice. 


the other part of the joint, also of bronze, embraces the 
other axle, as shown in the vignette. 

This universal joint, besides the usual rotary motions, has 
an indefinite end play on the axle and a smaller end pla 
on the longitudinal pin, so that the car gear has the requi- 
site elements of flexibility, namely, a slight variability of 
wheel base, a perfectly independent and ample end play of 
axles, and a perfect freedom of the axles to depart from 
parallelism by motion in vertical planes. The yoke end of 
the motor is hinged to the bridge, so that the armature end 
may be swung down for removal when necessary. On the 
other hand, if it becomes necessary to change a field coil 
the yoke may be removed without disturbing the armature 
end. All bearings are self lubricating, and, it is calculated, 
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will require no more carethan the ordinary street car journals. 

The gears are incased in easily removable shells, which 
rétain the lubricant and exclude the grit that so quickly 
ruins exposed gears. 

The present car is built for storage batteries, but the 
McDougall Electric Company intend to build cars for the 
overhead system also, besides motors for stationary work. 
Mr. McDougall, we may add, has protected his suspension 
by patents, and the car will soon be put in practical opera- 
tion in this city. 


AN ADJUSTABLE TELEPHONE TRANSMITTER.’ 


A METHOD has recently been devised by Mr. J. C. Gould- 
ing, of Cardiff, for adapting telephone transmitters to the 
varying statures of the people who use them. The inven- 
tion consists essentially in giving the connecting wires a 
considerable amount of play, and in mounting the trans- 
mitter, bell and battery upon a carriage which can travel 
vertically up and down upon guides. If desired, the range 
of motion may be made so great that the user may sit down 
during a lengthened communication; or, even further, the 


Figs. 1, 2, 8 AND 4.—ADJUSTABLE TELEPHONE TRANSMITTER. 


guides might be made the whole height of the building, so 
that the telephone could be used by the occupants of the 
various floors. The arrangement of the apparatus will be 
easily understood by reference to the accompanying illus- 
tration, Fig. 1. The carriage which carries the transmitter 
18 balanced by the weights, c, which are connected to cords; 
these cords pass down the hollow standards, 5, and over the 
pulleys, р. The carriage may be clamped to the standards 
by means of the handle, 4. Fig. 9 showsan enlarged view 
of the clamp. This apparatus is being made by Messrs. 
Woodhouse & Rawson, of London. 


1. Industries. 
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BULL'S MAGNETIC BOILER INCRUSTATION PRE- 
VENTER. 


In a recent paper read by Mr. W. B. Bull, of Quincy, 
Ill., before the American Waterworks Association, he de- 
scribed the results of a series of experiments to obtain a 
method of overcoming scale in boilers by the use of mag- 
netism. After trying various devices he finally adopted 
one in which the magnets are arranged within a cylinder 
in sheets and bundles. The latter form is shown in the ac- 
companying engravings, Figs. 1 and 2. Here the magnets, 


Fic. 1.—MAGNETIC BOILER INCRUSTATION PREVENTER. 


E, are cylindrical in cross-section, and are so arranged that 
but very small spaces are left between any two magnetic 
points, the collective area or capacity, however, being made 
equal to, or greater than, that of the conduit on either side 
of the magnets, to prevent any retardation or permit the 
water to remain longer within the magnetic field. The 
cylindrical sheaf of magnets, it will be seen, is held in 
place by an open frame-work, е’, of non-magnetic material, 


FIG. 2.—MAGNETIC BOILER INCRUSTATION PREVENTER. 


and the whole sheaf and frames are so joined as that they 
may be readily removed in a body from the conduit. 

A more economical and perhaps more convenient form 
of the device is illustrated in Figs. 3 and 4, wherein a 
series of prismatic magnets, G, is provided, joined together 
by bolts and intermediate washers, g g'. The magnets are 
properly proportioned and arranged, with the widest at the 
middle and gradually narrowing as they near the sides to 
fit within a tubular conduit or chamber, leaving a series of 


Fias. 8 AND 4.—MAGNETIC BOILER INCRUSTATION PREVENTER. 


slits or flat openings for the passage of the water. This 
form of the sheaf or bundle of magnets is held in place by 
arms, H, secured in place by the bolts and resting against 
the sides of the conduit. 

The magnets are made of plate bars of hard steel. In a 
cylinder 10 inches in diameter there are about 150 magnets 
made of }-inch steel, 1 inch in width, and of lengths vary- 
ing from 4 to 2} inches. 

Mr. Bull also proposes to employ the same arrangement 
for the artificial “© ageing ” of liquors. 
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THE NEW PERRET SLOW SPEED MOTORS. 


We bring to the notice of our readers, on this page, a 
departure in motor construction which has been effected by 
the Elektron Manufacturing Co., of Brooklyn, being the 
work of Mr. Frank A. Perret, the electrician of the company. 

The new machines were brought out last year and have 
been giving great satisfaction wherever introduced, but a 
detailed description has not before been published, as it 
was desired first to test them thoroughly in actual work 
and to secure patents, which has now been done. 

The new machines differ from the well known two-pole 
Perret motors in that they are of the multipolar type. 
This form has been adopted for all sizes above 2 h. 
p, and the company are now regularly manufacturing 
machines of 4, 6, 8, 10, 15 and 20 h. p., wound for 220 
volts ; and they are wound to order for any k. м. F. between 
100 and 500 volta. 

These machines mark a noteworthy advance in motor 
and dynamo construction, as they combine in one machine 
the important features of high efficiency, extremely low 
speed and close regulation without excessive weight and 
bulk. It is found in the electric motor field, as elsewhere, 


belief has long been held by Mr. Perret, who has now car- 
ried it out in actual practice. That the improvement made 
by him is a radical one, is apparent from the simple state- 
ment that the revolutions of armature per minute in the 
ordinary shunt-wound Perret motors of the new type are 
between 500 and 600 in the sizes ranging from 4 to 90 b. p., 
which is less than half the usual speed, and for special 
work they may be wound to run at 350 revolutions or even 
less. It is of course understood that motors have been 


built that ran nearly as slow, but they were made expressly 
for some special work and were comparatively heavy, bulky 
and costly considering their power. lt is thus a very different 
matter to put the low speed machines on the market at the 
same price as ordinary high speed. 

It is not as fully understood by the general public as by 


Figs. 1, 2 AND 8.—PERRET SLOW SPEED ELECTRIC, MOTORS. 


that each make has its peculiarities ; one excelling in this 
feature, another in that, and the manufacturers question if 
any one machine has ever before been put on the market 
which excelled in all of the three features mentioned. It is 
well known that most motors and dynamos are run at a 
high rate of speed, because the efficiency, regulation and 
output now demanded cannot be obtained at a low speed 
with the ordinary construction. 

In the opinion of many of the best electrical and me- 
chanical engineers this high speed is objectionable on 
various grounds, and not a few have during the past 
year recorded their belief that the next great advance 
would be in the line of a large reduction in speed. This 


builders and electricians that reducing the speed of a 
dynamo electric machine reduces the power or output ac- 
cordingly, and that increasing the speed increases it. For 
example, a certain Perret motor, running at 600 revolutions 
per minute, develops 4 h. p. If it were wound suitably 
and run at 1,200 revolutions per minute, it would develop 8 
h. p., and the price for an 8 h. p. machine could be ob- 
tained. In order to furnish a motor to develop 4 h. p. 
with the same speed as the Perret (600 revolutions), it 
would be necessary to use a machine which is now rated at 
8 or 10 h. p. and which would either have to bring the price 
of an 8 h. p. machine or involve a loss. 

The Elektron Manufacturing Co., therefore, claim that 


82 THE ELECTRICAL ENGINEER. 


in comparing prices, buyers should compare speeds also. 
The practical advantages of low speed machines are many. 
For instance, in ordinary machine shops, wood-working 
shops, printing offices, etc., the shafting is commonly run 
at 200 to 300 revolutions per minute, and it is a simple 
matter to belt direct to it from a motor running 500 to 
600 revolutions, thus saving the first cost of a counter- 
shaft and one belt, and saving considerable power which 
would be lost in transmitting through the counter-shaft 
and additional belt used necessarily with a motor running at 
1,000 to 1,500 revolutions. 'The same applies in the case 
of an elevator operated by belt; and in elevator work, 
indeed, it is possible to gear directly from the motor. 
The Perret machines have recently been applied by direct 
gearing to pumps and to coal-cutting machines in mines ; 
also to the operation of coal-cutting machines by means of 
rope belt transmission from the motor to the cutter, and 
the company now have some very large orders for this 
class of work, which they claim would have been very 
difficult to meet with motors of high speed. 

In addition to the advantages of low speed in the special 
cases mentioned, there is, of course, in all cases a general 
advantage in the avoidance of the rapid wear and deterio- 
ration usually connected with high speed. The machines 
are built with a 6-pole field and with armatures of large 
diameter, thus securing a powerful torque and great mo- 
mentum of armature, which is a decided advantage when a 
heavy load is thrown on suddenly, as is often the case in 
elevator work and all kinds of hoisting. 

It is quite remarkable that Mr. Perret has been able to 
retain in these larger machines the distinctive feature of 
laminated field magnets, for which his smaller machines 
are noted, and, indeed, the results secured would be well 
nigh impossible with any other construction. 

n the accompanying illustrations Fig. 1 is a side view 
of a 20 h. р; motor complete with sliding base and start- 
ing-box. Fig. 2 is an end view of the same, and Fig. 
3 18 a diagram showing a cross section of the magnetic 
circuit. 

It will be seen that the armature is a ring of compara- 
tively large diameter, with longitudinal channels on its 
periphery, in which the conductors are wound and thus 
embedded in the iron, which is in such close proximity to 
the iron pole-pieces that there is practically no gap in the 
magnetic circuit. The field consists of three separate 
magnets arranged at equal distances around the armature, 
each magnet having two pole pieces. The winding is such 
as to produce alternate north and south poles. The mag- 
nets are built up of plates of soft charcoal iron, which are 
shaped as shown in the diagram, and the magnet thus pro- 
duced is of such form that it may be readily wound in a 
lathe. A non-magnetic bolt passes through a hole in each 
pole-piece, and the plates are clamped together between 
washers and nuts. ‘These bolts also serve to attach the 
magnets to the two iron end frames, which are ring-shaped 
and are bolted to the bed plate of the machine. 

The magnetic circuit is of unusually low resistance, by rea- 
son of its shape and shortness, which is shown by the dia- 
gram, and the superior quality of iron used. There is no 
magnetism whatever in the frame-bed or shaft of the 
machine, as the magnets are supported: at some distance 
from the frame by means of the non-magnetic bolts, and 
the armature is mounted on the shaft by spiders of non- 
magnetic metal. There is, therefore, no opportunity for 
magnetic leakage, and, furthermore, the whole is enclosed 
by a shield or case of sheet metal as shown in Fig. 1. 
With such a construction it is not she that the motors 
have won their reputation for high efficiency and close 
regulation as well as low speed. 

The machines are calculated to be equally as efficient 
and desirable as dynamos, and are coming into use rapidly 
in small isolated incandescent light plants. For this pur- 
pose they are compound wound, and the regulation is so 
perfect that all but one lamp may be suddenly turned off 


[July 23, 1890. 


without moving rheostat or brushes, and without notice- 
able change in the brilliancy of the remaining lamp. This 
severe test has been made repeatedly in the presence of 
electrical experte. Their low в makes them well 
suited for direct connection to steam or gas engines, and 
they are specially adapted for lighting railway trains, 
yachts, steamboats, etc. 


AN EXCESS CURRENT DETECTOR. 


In using secondary batteries it is well known that too 
heavy a rate of discharge may permanently damage the 
cells, and it is, therefore, important to have some method 
of calling the attention of the attendant when the current 
exceeds a certain value, With this object in view the 
Electrical Engineering Corporation, Limited, have pro- 
duced the device which we illustrate on the present page, 
and may be described as follows: The body of the instru- 
ment is of slate, on which is mounted a V-shaped com- 
pound strip, composed of two metals soldered together in 
the same way as the strips used in Breguet's metallic ther- 
mometers and in certain forms of compensating pendu- 
lums. The current from the cells passes down one leg of 


ExcESS CURRENT INDICATOR. 


the V and up the other, and, of course, heats up the com- 
pound strip ; which, owing to the unequal expansion of its 
two metals, coils upwards, until, on the current reaching & 
certain value, its free end completes the circuit of an elec- 
tric bell, thus warning the attendant that the current bas 
become excessive. The device is ingenious and so simple 
that it would seem practically impossible for it to get out 
of order. 

AN EASY RULE FOR CALCULATING APPROXI- 

MATELY THE SELF-INDUCTION OF A COIL. 


IN a paper recently communicated to the Physical Soci- 
ety, Prof. John Perry gives a rule for calculating approx- 
imately the self induction which relates to hollow cylin- 
drical coils, and is expressed by the following formula :— 

2 2 1 
L (in secohms) = „„ с... 
1.8440 + 3.1c + 3.56 
where n = number of windings, 
a — mean radius of winding in centimetres, 
b — axial length, 
c — radial depth of winding, 


and 5 and c are less than S 


The time-constant of such a coil*is given in terms of the 
volume of copper ( V!) in cubic centimetres by 


L _ V? + 1,000 
AR 725а + 1.38¢ + 1.55 
and the conditions for making this small are pointed out 
in the paper. 
1 Engineering. 
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ACCUMULATORS WITH POROUS PARTITIONS. 


Іх connection with M. Reynier's latest form of storage 
cell, M. Chatiliez, manager of the Verdun water power 
electrical station, writes to L’ Electricien to say that he has 
met with considerable success by employing ordinary 
porous partitions between the battery plates. These par- 
titions are fluted to admit of the introduction of the elec- 
trolyte and pierced with holes to allow the liquid to circu- 
late, and to diminish the internal resistance. The end 
plates rest against india-rubber washers. M. Chatiliez 
ntates that a series of experiments with these plates have 
shown that the grids may be made lighter and the perfora- 
tions larger than usual without detriment. The internal 
resistance of the cells may be kept within moderate limits 
by slightly increasing the density of the solution. 


McLAUGHLIN'S ELECTRIC RAILWAY CONDUIT 
SYSTEM. 


Ur to the present time electrical engineers have ex- 
pended not a little time and ingenuity in methods for at- 
taching the electric motor to the car truck, and in its 
connection to the driving axle, and have considered the 
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conduit method of conduction as a separate problem. It 
seems, however, that the field in this direction is by no 
means exhausted, as is evidenced by a system of electric 
railway operation and construction recently designed by 
Mr. James F. McLaughlin, of Philadelphia. It has just 
‘been patented. Broadly speaking, Mr. McLaughlin’s 
system is one in which the electric motor itself travels 
within the conduit and is mechanically connected to the 
car which it drives on the surface, as distinguished from 
the motor carried by the car to be propelled. 

The manner in which this idea is carried out is shown in 
the accompanying engraving. As will be seen, there is 
provided a conduit having two pairs of conductors, each of 
which constitutes tracks on which travel the wheels of a 
truck containing the electric motors, and these wheels are 
so arranged that they are forced into strong frictional con- 
tact with the conductor-tracks, so that good traction 18 
obtained as well as good electrical contact, This motor- 
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1, Тив ELzOTRICAL Engines, July 9, page 51. 


. never put to practical use. 
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truck is connected with the surface-car to be driven by an 
arm extending upward through the slot usually provided 
in underground conduits for electric railways, and con- 
ductors connected to the motors are also carried to the 
car to be driven and connected to the switch under control 
of the driver. The motor-truck is also so connected to the 
car to be driven that the weight of the car is in a measure 
borne by the motor-truck, and the traction of the latter on 
the conductor-tracks is thereby increased, while provision 
is made for the slight vertical vibrations of the car to be 
driven when in motion. 


THE LINEFF ELECTRICAL TRAMWAY.! 


Some two and a half years ago a public trial of the 
Lineff Electrical Tramway was made at the depot of the 
West Metropolitan Tramway Company at Chiswick. 

About eighty yards of line were laid, and a further por- 
tion, with turn-outs, was then being constructed. The 
system consisted of a conductor, well insulated throughout 
a large proportion of its length, mounted on brackets or 
chairs in a concrete conduit, At intervals of 3ft. 6in. 
iron crutches were provided as contact pieces, and a slack 
wire rope suspended beneath the car touched, and was 
dragged over, two or three of the ciutches at a time. 
The attachments for the collecting rope passed through a 
slot in the roadway. For a low-pressure slot system the 
arrangement was excellent. The presence of the slot, 
however, was considered by the vestry authorities to be 80 
objectionable that, as far as we are aware, the System was 
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Fias. 1, 2 AND 3.—THE LINEFF ELECTRIC RAILWAY SYSTEM. 


Mr. Lineff has, therefore, 
worked out a new system, avoiding the use of the slot. 
He places his conductor in a conduit closed mechanically, 
but accessible, magnetically, through an iron covering. 
The conductor is laid in a small conduit, and contact is 
made by lifting a loose iron strip against the top of the 
conduit by means of a passing magnet. The magnet, a, 
Fig. 1, is provided at either end with a cast-iron wheel, в, 
making both electrical and magnetic contact with a smooth 
rail, laid in sections 3ft. long. The magnetic circuit is 
assisted by shoes, D, on each side of the wheels, having a 
clearance of about din. from the rail. 

Mr. Lineff provides a vertical brush, c, on the outer 
shoe at each end, to assist in collecting the current, as the 
iron wheels are of so small diameter that they would 
hardly make a contact of sufficient area with the rail. 

The conduit is shown in section in Fig. 2, together with 
one of the tram rails. The I contact rail. E, in 3ft. lengths, 
is shown flush with the roadway. A smaller Jj rail, 
entirely buried beneath the surface, is mechanically and 
electrically connected to the I rail by yellow metal bolts, 
which insulate it magnetically. The lower flanges are 
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flush, and form the top of the conduit, which is constructed 
of asphalt, with earthenware insulators, one of which is 
shown at a, in section, in Fig. 2. Bare copper conductors 
are laid in two grooves in the insulator, and upon them lies 
а strip of galvanized sheet iron, about tin. thick and 21in. 
wide. Both the conductors and the strip are shown black 
іп) Fig. 2. The whole is imbedded in a block of asphalt. 

hen the magnet which is carried underneath the car 
induces magnetism in the iron rails, a portion of the gal- 
vanized iron strip is picked up through a distance of 
about yin., and is held against the flanges of the 
rails, thus putting them in connection with the 
conductors. A passage is thus afforded to the current from 
the conductors, through the wheels on the magnet to the 
motor, and thence, as in most electrical tramways, through 
the car wheels, to the tram rails, and, to a certain extent, 
to the earth. 

The magnet is said to require only 60 watts to hold up 
the iron strip, but 100 watts are employed in practice. 
The holding up of the strip does not strictly need any 
expenditure of power, but merely a certain number of am- 


[July 23, 1890. 


THE NEW WENSTROM DYNAMO. 


In a recent issue,! we illustrated diagrammatically the 
new Wenstrom dynamo, and we now take pleasure in 
showing the machine as it is built to-day, in perspective. 

This machine is of the “iron-clad” type, and is shown 
in two views in the accompanying engravings, Figs. 1 and 2. 

In general design it consists essentially of a cylindrical 
shaped body of cast iron, closed with heads or ends of the 
same material, and the whole, together with the bearings 
for the armature, resting on a bed-plate, forming a compact, 
easily constructed and simple piece of mechanism, 

The armature, which is illustrated in Fig. 3, is so con- 
structed that the iron of the armature comes as close to 
that of the field magnets as is permissible for free running. 
This is accomplished by threading the armature conduc- 
tors through the iron a short distance below the periphery 
of the armature. In this way the resistance of the mag- 
netic circuit is reduced to a minimum, the air space being 
almost entirely overcome, so that the current required to 
magnetize the field is correspondingly reduced. Again, the 


FIG. 3.—ARMATURE OF THE WENSTROM IRONCLAD DYNAMO. 


pere turns, involving a waste of power on the resistance of 
the copper exciting coils. 

With a simple row of I rails, it was found, in prelimi- 
nary experiments, that a very considerable excitation of 
the magnet was required, probably on account of end leak- 
age. The introduction of the second, the buried rail, has 
overcome this difficulty, and in an ingenious way. The 
rails are arranged as shown in plan in Fig. 3, breaking 
joint with each other. The space between their flanges is 
small, and the area of the edges of the flanges opposed to 
each other is considerable. An easy path is afforded to the 
magnetic flux, zigzagging from one rail to the other. The 
inventor describes this as à number of magnetic stitches. 
The moving magnet undoubtedly does its work, and the 
car was handled with ease, and ran with no apparent spark- 
ing. A battery of some kind must be carried, in case a 
momentary break of the circuit were to allow the iron strip 
to drop. А hinged board is provided at either end, and on 
meeting an obstacle it yields and reverses the motor, at the 
same time setting the resistances to give a slow speed. An 
Immisch motor and Renold chain are used. A cleansing 
rubber keeps the contact rails clean, as any small stones 
would have a disastrous effect on the shoes, with their smail 
clearance. As in the Wynne magnetic system, only those 
sections of the contact rail which are beneath the car form 
a part of the electric circuit, and are therefore out of reach. 


insertion of the wires within the iron completely protects 
them from injury during transportation and from all rough 
usage ; and it also prevents their shifting during the oper- 
ation of the machine, which sometimes leads to short 
circuits and consequent burn-outs. On account of the 
intense field possible by the reduction of the air gap the 
Wenstrom machines generate the required k. x. F. at a 
reduced peripheral speed. | 

The motors manufactured by the company are of the 
same general design as the machine described above. 
They range in power from j to F00 h. p., and as they 
revolve at low speeds it obviates the use of considerable 
counter-shafting. 


TESTING THE SIMS-EDISON TORPEDO. 


A party of excursionists went to Willett's point, near this city, 
on July 15, to witness a trial of the Sims-Edison electric torpedo. 
Beside Mr. Warner Miller, there were present Everett Frazer, pres- 
ident of the Sims-Edison Electric Torpedo Company ; W. Scott 
Sims, joint inventor of the torpedo; Capt. Ambrose Snow, Henry 
W. Munroe and Warren E. Hill. The torpedo, appropriately 
called a fish-torpedo from its shape, was started from a point 
about 200 yards from the dock, and ran in an almost circular 
course, at an estimated rate of 20 miles per hour. The charge 
consists of about 250 lbs. of dynamite. The company is now 
building for the government a larger torpedo, capable of carrying 
two miles of wire and 450 pounds of dynamite. The diameter 
of the boat will be 25 inches, and the length 33 feet. 


1, ELECTRICAL ENGINEER, June 11, 1890, page 455, 
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Fids. 1 AND 2,—Тне WENSTROM IRON CLAD DYNAMO, 
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SHIP LIGHTING BY ELECTRICITY.—I. 
BY W. H. FLEMING. 


Етент years ago I crossed the Atlantic оп a large and 
powerful mail boat, and w hat was considered a first-class, 
comfortable steamer. The saloons were then lighted by 
means of oil lamps, giving a poor light compared to what 
oil lamps can even now develop. The state rooms were 
lighted by candles, one candle placed in a receptacle in the 
division of each two rooms, so that it should do its duty of 
illuminating, as far as possible, both cabins; at 11 Р. M. all 
lights were put out, and a solitary smoky lamp was hung up 
in the saloon to act as a night light. 

Shortly after the introduction of lighting by electricity 
was proved to be not only feasible but practicable, an 
impetus was at once given to the lighting of steamers. The 
first transatlantic steamer to be thus lighted was the 
City of Berlin, of the Inman Steamship Company, but this 
was used only for the engine room and illuminating of the 
main saloon, and arc lamps were employed of the Siemens 
type. From that date forward, the progress of ship light- 
ing by electricity has been marked and rapid, and to day, 
few steamers of any size, either passenger or freight boats, 
leave the builders’ yards without a complete electric light 
plant installed on board. 

The installations vary in capacity according to the pas- 
senger accomodations and the size of the steamer, from 50 
lamps, to such as those installed on the City of Paris, and 
her sister ship, of 1,200 10 c. p. lamps. Great artistic skill 
has been displayed in the introduction of the electric fit- 
tings on board these magnificent Atlantic liners, and it is 
indeed a wonderful sight at night when afloat on one of 
these steamers, lighted from stem to stern and from engine 
room to pilot house. Since the dynamos are kept running 
continuously during the voyage, advantage has been taken 
of running motors for various purposes—fans for ventilating 
and cooling the state rooms and lower decks, motors for 
hoisting the ashes from the stoke-holes, and for many other 
purposes where they can be usefully and economically 
employed. | 

The Board of Trade have recently sanctioned the use of 
electric lights for the side lights and head lights. Two 
lamps, usually of 50 c. p. each, are placed. in the lanterns 
formerly containing the oil lamps, and provided with auto- 
matic cut-outs, so that in the event of one incandescent 
lamp being extinguished, the other is immediately lighted. 
During the past summer, search lights of high candle-power 
have been installed on many large steamers, the object of 
these lamps being to detect ice and other obstacles during 
foggy or dark п They have proved of considerable 
use in lessening the dangers of ocean travel. Search lights 
is also employed in picking out buoys or entering chan- 
nels or harbors at night time, It is only within the last 
two years that steamers have been permitted to navigate 
the Suez Canal after sundown. This is now accomplished 
by the aid of a powerful search light placed on a platform 
especially rigged for the purpose in front of the bows of 
the vessel, and about five feet above the water line. The 
whole outfit, including engine, dynamo, cable and lamps, 
is taken on at either Port Said or Suez, the two entrances 
to the canal, and after being used for this especial night 
travel are sent ashore. The charge for the use of this appa- 
ratus is moderate, and repays the owner of the vessel for 
the use of it, as the ship can then complete her voyage 
through the canal well within 24 hours. 

The writer well remembers a passage through the canal 
occupying three days, though the distance is only 88 miles, 
owing to delays, and the then erowded condition of the 
canal. Vessels are not allowed to move at a higher rate of 
speed than five miles an hour, on account of the small width 
of the canal, and the wash of waves that otherwise would 
be caused by a vessel proceeding at a higher rate of speed, 
causing damage to the banks. 


To ask any one even familiar with electric lighting on 
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steamers, the number of incandescent lights that are burn- 
ing every night on the north Atlantic, their answer would 
be considerably below the actual number. The total aver- 
age number at the present time of 16 c. p. lamps lighted on 
this great fleet of ocean steamers numbers 100,000. "This 
means machinery required to drive the dynamos of 10,000 
h. p., and, taking a low average of six hours per day, when 
their full number of lights are on, requires a consumption 
of over 200 tons of coal per day, which would compare on 
land with a central lighting station of the first magnitude. 

In many of the large ocean steamers duplicate sets of 
dynamos and engines are installed, to guard, as far as pos- 
sible, against a total breakdown. To the engineer in charge, 
the adoption of electricity on board has proved of great 
service ; any one who has had experience in examining the 
interior of the cylinders of boilers, will at once appreciate 
the advantage of a portable electric lamp over that of the 
ordinary duck lamp,” with its attendant smoke, smell, and 
its ready aptness to go out just at a critical moment of 
examining some particular seam or joint. Incandescent 
lamps, when protected with some suitable water-tight 
receptacles, have been used by divers for examining the 
propeller blades and stern post, and have thus saved the 
expense of docking the ship. 

The prices at which installations can be placed vary con- 
siderably with the amount wished by the owners to be 
expended on the fittings. For the sake of an example it 
may be stated that a 100 light plant, including engine and 
dynamo, coupled direct, and supplied with tho usual read- 
ing instruments, and wires run in molding, with all neces- 
sary cut-outs and switches, will cost, including lamps and 
sockets, but no fixtures, the sum of $2,700. This figure 
does not include steam and exhaust piping; the steam piping 
is taken not only from the main boilers, but the auxiliary 
or donkey boiler, so that the electric plant can be operated 
while the vessel is lying at her dock discharging and 
taking cargo. 

The space occupied by this size of pent will be ten by 
three feet. The important points in the construction of the 
ship dynamo are as follows : 

1. It should be direct driven. The reasons are obvious, 
as not only is the space taken up by the belting valuable, 
but in a sea-way the danger of running belts must be con- 
sidered, and the possibility of accidents must be reduced to 
a minimum ; it should be compact. 

2. It should be free from liability to injury by salt water, 
and not too subject to mechanical damage. 

On board ship salt water and damp air get everywhere, 
and within the last year a number of cases of slight burn- 
out have occurred in armatures, which, when installed, 
measured high in the hundreds of thousands of ohms insu- 
lation. The dynamo should not be easily harmed. The 
dynamo room is now always low down in the ship, and 
when the light is not in use the room is very dark, render- 
ing careful inspection difficult. 

3. The dynamo should have small effect upon the com- 
passes. This point has received little attention, though it 
is a matter of great importance, as the effect on many ves- 
sels is so large that, in order to work up the day's run, it is 
necessary to know the hours during which the dynamos 
have been in operation. Complete deviation tables are 
therefore necessary for the two cases. In different types 
of dynamos the effect with a twenty horse-power machine, 
at a distance of twelve feet, will vary from less than one- 
twentieth of the horizontal component of the earth's mag- 
netism to several times the strength of the horizontal com- 
ponent. The latter is, unfortunately, rather the rule than 
the exception, and, in consequence, the position of the 
dynamo room has to be well borne in mind in locating the 
standard compass. 

4. It should be easy in running and require but little at- 
tention. The machine should be non-sparking under con- 
stant load and also be able to stand sudden large changes 


ofload with little sparking. "This is necessitated by the 
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fact that the dynamos now supplied for incandescent light- 
ing are also used for search light work, and the conditions 
are aggravated by most of the search lights having hand 
regulation only. Thus, with a 200 ampere machine, not 
only are from 50 to 100 amperes thrown suddenly on and 
off, but, at the moment that the operator at the projector 
brings the carbons together, the dynamo is suddenly called 
upon to deliver over three-fourths of its total capacity. 

5. It should be efficient and run cool, the former in order 
to avoid the waste of energy and a corresponding amount 
of coal supply, and also in order to avoid over-heating. 
The dynamo rooms on ship board are, at best, warm, not- 
withstanding the motor fans, which are now 5 sup- 
plied, and thus the safe limit of extra heating is reduced. 
At the same time consideration for the attendants requires 
that the cramped space be kept as cool as possible. 

6. The dynamo should maintain a constant potential at 
all loads. This is, of course, accomplished by employing a 
compound-wound machine. 

It is customary, where installations exceed three hundred 
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THE HOLCOMBE LIGHTNING PROTECTOR. 


Ir was not long after electric lighting and power distri- 
bution had come into use that it was recognized that the 
methods employed to protect circuits from lightning, and 
which had, up to that time, been modeled upon those em- 
ployed in the telegraph service, were inadequate. Damage 
from lightning was of frequent occurrence. It was clear 
that’ the introduction into the circuit of an apparatus 
which contained electro-magnetic coils created a self- 
induction which opposed more or less the passage of the 
lightning discharge and thus introduced an objectionable 
feature. | 

Various attempts have, therefore, been made to provide 
a lightning protector which should have no inductive re- 
sistance. ‘The most recent work in this direction is em- 
bodied in the lightning protector designed by Mr. A. G. 
Holcombe, of Long Island City, N. Y., in which the object 
aimed at is to obtain a lightning protector, which, while 
always remaining in circuit and directly connected to 


Figs. 1, 2 AND 4.—THE HOLCOMBE LIGHTNING PROTECTOR. 


lights, for the steamer to carry an extra man, rated as the 
electrician or junior engineer, whose duties are to take 


charge of the dynamos while they are running, and also to 


make such repairs as may be required from time to time. 
It is important, I think, to the owners, that the men so em- 


ployed should in future, before having handed over to their 


care machinery of considerable value, be required to 

ass some examination, giving proof of their technical 

nowledge, the same as the men who are in charge of the 
main engines, and who are required to hold certain certifi- 
cates. In many instances, had this rule been adopted, 
money would have been saved, as accidents have happened 
through sheer ignorance. I have known a case where the 
armature bearings have been allowed to heat, and instead 
of taking proper precaution to avoid or remedy this, a 
etream of water from a hose has been played on the bear- 
ings ; in this particular instance the wiring of the ship was 
what is known as the single wire, or ship return. Ileave 
it to the reader to imagine the result. 


ground, shall have practically no resistance, and shall in- 
troduce no self-induction to oppose the passage of the 
discharge. 

The anomalous statement that the arrester is perma- 
nently connected to the circuit and to the ground, and is 
practically of no resistance, may appear somewhat strange, 
but the manner in which Mr. Holcombe has effected this 
will be conceded to be highly ingenious. The principle 
embodied in the protector, brietly stated, consists in em- 
ploying an apparatus having a potential of its own, equiv- 
alent to that of the line to be protected, and connected to 
the line in opposition, so that normally no current can pass 
through the protector. 

This is carried out in practice iu the apparatus shown in 
the accompanying illustrations, Figs. 1, 2 and 3, which 
show the protector in three different sections. It consists 
essentially of a series of lead plates, a, which are separated 
from one another by frames of blotting paper, B, dipped in 
paraffine so as to leave a small space between each succes- 
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sive plate. They are further maintained ‘apart by narrow 
strips of paper, B. The whole is bolted together by end 
plates, p, and covered with a rubber sheet screwed down 
upon the top во as to enclose it completely. 

By passing current through this arrangement the lead 
plates are slightly formed so as to develop a thin coating 
of per-oxide on one side of each plate and of sub-oxide on 
the other, constituting in fact a secondary cell When 
this slight formation has been completed the sulphuric acid 
is removed and sulphate of zinc substituted to prevent any 
sulphating of the lead. With this solution the plates un- 
dergo no change, but the x. м. F. of the cells is raised to 
2.5 volta. | | 

The plates arranged in the manner shown and thoroughly 
inclosed are connected to the circuit in the manner illus- 
trated in Fig. 4, which shows it applied to an eleotric rail- 
way system. It is evident that the positive terminal of 
the protector, L, is connected to the positive (+) side of 
the railway conductor system, and the negative (—) side 
of both the protector and the dynamo, м, are connected to 
earth. Thus with 200 plates in the protector, aggregating 
500 volts, the same as that employed on the railway sys- 
tem, no current passes either into, or out of, the protector, 


Fic. 3.— TRE HOLCOMBE LIGHTNING POTECTOR. 


as its potential is exactly counterbalanced by that of the 
line. But when the lightning discharge comes in over the 
line, instead of passing to earth through the dynamo hav- 
ing high self-induction, it passes directly through the pro- 
tector, L, which, with the number of plates mentioned, has 
a resistance of less than one-fifth of an ohm and offers no 
self-induction whatever. This affords complete protection 
and saves the a ee from injury. | 

On a system having a potential of only 220 volts only 88 
plates would be necessary in the protector, These plates 
are about one foot square in area, and are composed of 
sheet lead as thin as it is possible to handle it, and for 
alternating currents Mr. Holcombe employs carbon plates 
instead of lead. The protector is evidently adapted for 
constant current circuits as well as for constant potential. 


THE ROTATION OF THE PLANE OF POLARIZATION 
AS A MEASURE OF CURRENT. 


Ix 1851, Wiedemann discovered that if a tube contain- 
ing bisulphide of carbon is surrounded with a wire carrying 
a current, the rotation of the plane of polarization 1s 
exactly proportional to the strength of the current. Start- 
ing from this point, M. d'Arsonval has devised a very simple 
arrangement for measuring currents and testing the accu- 
racy of ammeters. In the apparatus recently shown to the 
Société de Physique, a coil of wire was wrapped round an 
ordinary saccharimeter tube containing pure water or 
bisulphide of carbon. The x. м. r. of a single Leclanché 
cell will cause a rotation of one degree. The apparatus 
can be made as sensitive as one pleases, since for a given 

-current the sensibility depends simply upon the number of 
convolutions of the coil. 
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THE “NEW ENGLAND” SWITCH. 


ONE of the most important details which go to ensure 
the success of an electric lighting plant are the switches for 
turning the lamps on or off. The requirements of a good 
switch are that it shall not only be able to carry the cur- 
rent safely without heating, but that it shall make and 
break quickly, so as to avoid sparking; and again that it 
shall be safe from grounds by being perfectly insulated. 

These conditions have been well fulfill.d in the “New 
England" switch recently brought out by the patentee, 
Mr. O. S. Platt, of Bridgeport, Conn. which is illustrated 
in the accompanying engraving. As will be seen, the 
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THE PLATT * NEW ENGLAND" SWITCH. 


switch is operated by a handle to which a wedge-shaped 
piece is attached. By turning the handle the wedge is 
made alternately to press the brushes between the contact 
lugs, or to release them suddenly, by permitting a spring 
which has been compressed by the former operation to be- 
come free. The brushes are held firmly in place, not de- 
pending upon gravity or springs to hold them, but are 
firmly locked and can, as explained, only be liberated by 
turning the handle; when this is done the break is instan- 
taneous, leaving no chance for the brushes to burn. 

The brushes are perfectly insulated from every other 
part of the switch, being mounted at the ends of an insu- 
lating spindle which admits of the use of a metal handle 
not liable to become broken by abuse. The handle is held 
on to the spindle by means of onescrew through the top, this 
one screw holding both the handle and cap in position. 

The cap is of neat design, giving the switch an orna- 
mental appearance, so that it is not necessary to put the 
switch in some inconvenient place for the sake of getting it 
out of sight. By removing the single screw the cap ч? 
be taken off at any time, even with the current on, wit 
perfect safety. | 

Another very convenient feature of this switch is the 
manner of fastening the ends of the wires, which, as shown, 
are merely put straight into the slots in the porcelain base, 
and are held by one screw put down from the inside under 
the cap; the wire thus requires no bending or twisting, and 
hence also prevents the liability of a short circuit in connect- 


ing up. 
THE BIDS FOR NEW YORK STREET LIGHTS. 


Superintendent McCormack, of the Bureau of Lamps and Gas 
in the Department of Public Works, sent a report to Mayor Grant 
last week on his tabulation of the bids recently submitted by the 
various electric-light companies. He finds that the cost of light- 
ing those parts of the city that are provided with electric-light | 
lamps would, under the bids, be $77,678.65. The appropriation . 
for that purpose amounts to but $71,507.29. 


July 28, 1890.] 
SOME DEFECTS IN PHYSICAL TERMINOLOGY.—II. 


BY PROF. A. E. DOLBEAR. 


Ler it be admitted that a heated body sets up what we 
call undulations in the ether, that these waves have a wave 
length determined by the period of vibration of the atoms 
or molecules, and that the energy of the ether waves varies 
as the square of their amplitude, and let it be also admit- 
ted that there is not the alightest evidence that translational 
motion of a body of any size sets up wavesin the ether, 
and it follows at once that what we call heat is the true 
vibration of the molecule and not its translational motion. 
That is to say, heat is the vibrational motion of atoms and 
molecules and its energy is proportional to the square of 
the amplidute of vibration, i 

If translational motion could impart to the ether any 
motion, of course a proportional part of energy would be 
observed by it, and the earth and other bodies 1 in 
it would be slowing up. Now the velocity of the earth in 
its orbit is something like 17 miles a second, but the velocity 
ok a molecule of vel одо the swiftest of molecules, at 0? 
Cis but 1,543 metres, ог only about p that of the earth; во, 
if the earth movement sets up no waves, the free path of 
the gaseous molecule can much less. Again, the whole of 
spectroscopy teaches the same thing, namely, that the 
ether waves are set up by the internal vibrations of 
molecules and not by their external motions. As no other 
kind of motion is known that can produce similar effects, 
it would seem to follow that heat will be correctly defined 
when the character of the motions are specified. 

When motion of one kind is transformed into another 
kind, the character of the energy is transformed also, and 
what a given amount of energy will do depends altogether 
upon ita form, not upon its quantity; that is to say, vibratory 
energy has possibilities that do not belong to rotary or 
rectilinear. The vibratory motion of the piston of a 
steam engine must be transformed into rotary in order to 
advance the train, and if we named the vibratory motion 
of the piston x to distinguish it from other kinds, it 
would tend to nothing but confusion to speak of the 
rectilinear motion of the train as x motion, simply because 
it was the result of x motion ; yet this is precisely what 
we do when heat is treated either as a translational mo- 
tion, or as an undulatory motion in ether. There is the 
assumption that heat exists in three forms: I. The true 
vibration of the molecule; II., the translational free path 
motion, and III., the ether undulation when as both the 
translational motion and the ether waves are the results of 
the vibration of the molecule, the one by impact, the other 
by absorption ; the one a transformation of vibrating into 
rectilinear free path motions, the other both a transformer 
and a transformation. То call each of these by the same 
name is to confound entirely different phenomena—an 
effect with a cause. 

In every case where there is a so-called transformation of 
energy, what really happens is, a transformation of motion, 
hence if the various forms of motion have specific names 
the inconsistances will all disappear. 

Third. It is but a short time ago that we were taught 
that there were three kinds of radiations from heated mole- 
cules—heat, light and actinic rays; but photography and the 
bolometer have rendered that statement quite untenable, 
for it has been discovered that what ether waves will do 
depends upon what they fall upon. One body will have 
its temperature raised, and we say it is heated ; another 
body has its molecular structure broken up, and we say it 
has been chemically acted проп; and still another has a 
sensation incited, and we say it is the effect of light. Now 
that light is known to be a purely physiological phenome- 
non, and that there is no such thing apart from eyes ; and 
even with the моо that what goes on in the eye it. 
self is of the nature of photographie action, the geueral 
explanation of all the phenomena has been changed, but the 
terminology remains to mislead even those who are more 
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or less familiar with the facts, as when one speaks of the 
velocity of light," of the existence of ** dark and light heat 
rays," and of the “temperature of space.” If light be a 
physiological phenomenon, it cannot at the same time be an 
undulation in the ether; neither can dark and light be ap- 
plied to the same phenomenon, nor can empty space have a 
temperature, as temperature is a condition of the molecules 
of matter. 'lhe term, radiant energy, has sometimes been 
used as a substitute for radiations, and in Daniell's * Phy. 
sics ” the whole range of undulatory motions in the ether ів 
treated under the general head of Ether Waves. This is 
better than the other, yet between these two there is this 
discrepancy, that motions of any sort cannot properly be 
called energy, for, as said before, energy is a product and 
motion is but one of the factors. | 

Fourth. In the subject of electricity the lack of defini- 
tions in the terminology has led to a great deal of confused 
thought, but our actual knowledge of the character of elec- 
trivity is much greater than many suppose it to be. Max- 
well and others have asserted that whatever it may be it is 
not energy, while others, as represented by Preece in his 
late presidential address, assert that it is energy. Curiously 
enough Maxwell declares that it cannot be energy because 
electric energy is a product of electricity, £, into a current, c. 

Edlund dud some others have thought electricity to be 
identical with the ether, while still others have imagined it 
to be a fluid, or two fluids, or some kind of matter with the 
fundamental property of matter, namely, mass, left out. It 
is not very difficult now to see how such varied conceptions 
arose, An electrified body affects the space about it, or as 
we now say, it produces an electric field which is known to 
be a stress in the ether, and that implies a strain in the 
electrified body. It is also known that such stress is prop- 
agated in the ether with the common speed of ether waves, 
namely, 186,300 miles per second. The speed of this move- 
ment has been measured by so many and in so many ways 
that there is no doubt about it, and since the experimenta 
of Hertz there is no room for doubt as to the existence of 
the ether. 

What we now know is that states of stress in the ether 


are propagated at a definite rate in it, which rate depends 


not upon the source of the movement but upon the prop- 
erty of the ether to transmit movement ; so, whether heat 
movements or electrical movements are antecedent makes 
no difference. We find no difference in perceiving the re- 
lation between the vibratory molecular motions and the 
resulting waves in the ether, but here is a precisely anal- 
ogous case of electrified molecules and the ether propa- 
gating a motion, which implies, if anything, that molecular 
motion is the source of the ether ee One person 
will give chief attention to what is going on in the electri- 
fied matter, and another person to what 1з going on in the 
ether, and they come to different conclusions as to the 
nature of electricity, while a third person who notes their 


discrepant notions concludes that no one knows anything 


about it. What we call electricity originates in matter, 
and there is no evidence whatever that it ever originates 
apart from it. As Rowland has somewhere said: It 
begins in matter and ends in matter." The conditions for 
its origination are differing and interfering molecular 
motions, whether in a thermopile, a galvanic battery or a 
dynamo; the conditions for its transference are a continu- 
ous material conductor, for it cannot traverse a vacuum. 
The effect upon the ether we call an inductive effect ; and 
just as in heat phenomena we have a transference and а 
transformation, so is there also in electrical, both a trans- 
ference and a transformation. In heat phenomena, where 
matter is placed in the thermal field so that the ether un- 
dulations fall upon it, the matter is heated. Likewise, 
when matter is placed in an electric field the matter is 
electrified. The cases are exactly analogous, and one is 
therefore justified in making the terminology appropriate 
to the phenomena ; and whenever there has been a transfor- 
mation in the motion, another name ought to be adopted and 
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not let the old one do double duty. If molecular motions 
of any kind be called electricity, then it is not proper to 
call any effects in the ether by that name. If the effects 
we study in the ether be called electricity, then do we 
need a name for what takes place in matter, for one is the 
effect of the other. 

If one adopts the doctrine of the conservation of energy, 
and also that the matter of the earth is practically a con- 
"tant quantity, it will lead him to conclude that all the 
varieties of energy are due to the various forms of motion 
that matter may have. If, also, one perceives that motion 
of any kind, at any place, implies antecedent motion, he 
will not feel the necessity for looking for hyperphysical 
explanations for any physieal phenomena. For instance, 
when one sees the light and feels the heat from an electrico 
arc lamp, knowing the nature of both the light and heat 
as being but particular forms of motion—one in matter, 
the other in the ether—he could logically look for nothing 
but some kind of motion that had been transformed to 
produce such effects. It is entirely immaterial what the 
character of the motions may be that pases electrical 
effects—that may remain to be determined by experiment— 
just as in the case of heat after the work of Sir Humphrey 
Davy and Count Rumford, it was then settled what the 
nature of heat was, remy f a molecular motion of some 
sort and not an entity. It is only within a few years 
that the character of the motion has been determined, In 
like manner we may say that we know what the nature of 
electricity is—that it is also molecular motion of some 
sort to be experimentally determined. 

There are numerous reasons for thinking it to be a rota- 
tion as distinguished from a vibration. Опе of the chief 
of these comes from a study of electro-magnetic effects in 
the ether. It is generally agreed that this magnetic effect 
in the ether is of the nature of a whirl, or rotation, and in 
numerous treatises these whirls are pictured, but I do not 
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electrically warped, as we experimentally discover to be 
the case, it would seem to follow that the two kinds of mo- 
tion in the ether are fundamentally unlike. Either can 
exist without the other, and therefore they ought not to be 
called by the same name. 

I have arranged the various elements concerned in phys- 
ical phenomena into a table that presents at a glance the 
various motions involved in mechanical and molecular 
phenomena. 


THE PASSIVE STATE OF IRON AND STEEL. 


In a paper on this subject recently read before the 
Royal Society, Mr. Thomas Andrews gives the results of 
his latest investigations in this direction. The results af- 
ford an indication that magnetization of comparatively low 
intensity, acting during considerable periods of time, 
exerts only a limited modifying influence on the passivity 
of iron or steel in the cold, though the influence is discern- 
ible when employing a delicate galvanometer. Magneti- 
zation, with the nitric acid at a higher temperature, pro- 
duces a quicker effect. In a recent research by the author, 
on ** Electro-Chemical Effects on Magnetizing Iron, it was 
noticed that local currents were set up between the polar 
terminals and central portions of steel magnets exposed as 
electrodes ; and this class of local action, together with 
the slight alteration of the physical structure of the magnet 
bars consequent on their magnetization, may possibly be 
involved in producing the effects due to magnetism on 
passive steel or iron in concentrated nitric acid. 


AN IMPROVED CONNECTION FOR CARBON BAT- 
TERY PLATES. 


A USEFUL little improvement in the way of connecting 
the carbon plates of batteries has been devised by Mr. 
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remember to have noted that anyone has pointed out that 


a whirl in the ether implies a rotation of a molecule, for a 
similar reason that an undulation in the ether implies a 
vibration of the molecule. To me this appears to be neces- 
sary, but whether the motion be that or some more complex 
kind does not so much matter—it will be discovered in time. 

Fifth. There is one more important matter I want to 
allude to and that is the expression first used by Maxwell, 
namely, “Light as an electro-magnetic phenomenon." 
Waiving for the time the criticism that light, being a phy- 
siological phenomenon, is therefore entirely inappropriate 
here, there still remains this fact that the ether waves from 
heated bodies move in straight lines, and unless deflected 
by the reflections and refractions of matter, will continue 
indefinitely on in the same straight line, making the field 
of a heated body as extensive as the universe ; while the 
field of an electrified body depends upon the proximity of 
fnasses of matter, and practically is always limited in extent, 
and the observed lines are always curved. So if the two 
kinds of waves were really parts of the same movement, 
what is called a ray of light would seldom or never be 
found to move in a straight line for any considerable dis- 
tance. If, on the other hand, the wave that originates in 
a vibration continues in a straight line only so long as it 
moves in homogeneous ether, and has its place of vibration 
changed by passing through a space of ether that has been 
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Dopping-Hepenstal, R. E. A small hole is drilled through 
the carbon plate about lin. from the upper edge. А piece 
of platinum wire, 24 or 22 s. w. G.,is next snipped off 
obliquely, so as to form a chamfered end, and the last 
quarter of an inch or so of the piece is bent back upon 
itself, and pinched tight. The piece is then passed through 
the hole in the carbon plate, and pressed in hand tight, 
until arrested by the swell of the loop. A length of two 
to three inches will usually be found convenient. The 
plate may be partially or totally submerged in the exciting 
fluid. It does not matter whether the actual junction be- 
tween carbon and platinum is above the level of the 
exciting liquid in the cell or below it, the platinum being, 
for all practical purposes, incorrodible. Thus a Leclanché 
cell can be sealed up, the carbon plate being entirely with- 
in the cell, and connected to the outside by a single plati- 
num wire passing through the seal. 


COMPLETION OF THE BERMUDA-HALIFAX CABLE. 


Bermuda congratulated New York last week on the completion 
of the cable connection between that place and America. The 
mayors of St. George and Hamilton, Bermuda, sent a cable mes- 
sage to Mayor Grant. The mayor of Hamilton says that he hopes 
that connection with the Great America will cement the good feel- 
mg. | increase commercial interests and prove in every way bene- 

cial. 
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THE BREWER AND SMITH ELECTRIC VISUAL 
POLICE SIGNAL SYSTEM. 


Ir has long been recognized that in large cities where 
policemen are frequently stationed at a distance from head- 
quarters, some means of communication between them is 
necessary for a thorough protection of the city. A variety 
of svstems designed for this purpose have been put into 
use in various cities, but almost invariably they have been 
of such a nature that while the officer on patrol could 
attract the attention of headquarters, the latter was unible 
to draw the attention of the officer on patrol, when at any 
distance from the signal box, especially at night. 

To obviate this difficulty, therefore, Mr. James P. 
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gas lamp with its supporting post or electric lamp, furnishes 
ight for the city streets. The engraving represents the 
visual signal as down or out of view, it being dropped 
below the light of the street station. | 

By the touch of an electric button at headquarters, an 
armature is released, and a red globe at once rises from 
inside the alarm box which encircles the gas or electric 
light as shown in Fig. 2. The change of color is seen by 
night on a street for a long distance, and in the daylight 
the colored signal can be seen for some blocks. The patrol- 
man on his beat is thus notified that communication with 
headquarters is desired, and promptly responds through the 
telephone from the signal station to which the signal alarm 
hascalled him. After communicating, the colored glass globe 


—ç— = = >=. E 
ty 2 
| -—— — À — Á— A 


[6 
ho 
Il m 
[1 
EI 
Б 


100 NAA 
INI | | TM | 
. M | 
и 2 „ „%%ç% „„ „7 „„ eee |". 
Tl | | 
MIU 
ү! | 
! 
|! 


il 


Figs. 2 AND 4. —BREWER AND SMITH ELECTRIC VISUAL POLICE SIGNAL SYSTEM. 


Brewer, of the New Haven, Conn., police force, and Mr. 
W. C. Smith, superintendent of the police and fire alarm 
telegraphs of that city, have designed what is known as the 
electric visual police signal system. It consists essentially 
of a visual signal united with the telegraph and telephone, 
which gives the officer at the desk the power to attract the 
attention of, and communicate with, any policeman, in any 
part of the city, no matter at what distance he may be. 
The accompanying engraving, UE 1, represents one of 
the street stations, on the summit of which is an ordinary 
gas lantern or electric light, which, just the same as any 


is allowed to drop to its place of concealment. In the same 
manner as the central office can communicate with any 
patrolman on his beat, he can summon assistance from any 
adjoining beat, by opening the iron box, and, by a touch, 
releasing the armature wbich controls the ascent.of the 
colored glass. 

The box contains a complete set of signal, call, and tele- 
phone apparatus placed in a cast iron structure, simple and 
unique in design, forming no more of a street obstruction 
than tbe ordinary lamp post, and can be attached to an 
of the ordinary lamp posts in use in different cities. "This 
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signal station is about eight feet in height, octagonal in 
shape, and of hollow construction; midway it enlarges into 
a cast iron box sufficient in size to contain a telephone, 
transmitter, transmitter battery, calling and visual signal- 
ing apparatus, and the necessary lightning arresters and 
switches, all the apparatus being protected from damage 
by rain or snow. Inside and above the call box is an ap- 
paratus, with counter-balance weights, which holds in posi- 
tion the concealed red glass globe. | 

The engraving, Fig. 3, gives an interior view of the 
street signal station, the door being open. a shows a han- 
dle at one side of the interior of the street signal box. It 
is attached to a magnet which is used by policemen to sig- 
nal to the central police office, making known there that 
the policeman wishes to communicate by telephone, or that 
he wants a patrol wagon or ambulance. By means of the 
button 6 the policeman can operate the visual signal mechan- 
ically, and when so used 1% will call help from neighbor- 
ing beats and with perfect silence. c is a hook by which 
the policeman pulls down and retires the colored visual 
signal. There is a telephone inside of each street station, 
and a transmitter by which oral communication is effected. 


"s 


Fic. 3.—TBE BREWER AND SMITH POLICE SIGNAL. 


The entire apparatus required at the central office is 
shown in the engraving, Fig. 4. It consists of ann unciator 
drops, bells and push buttons, together with a telephone 
set. If a policeman on one of the lines or circuits makes а 
call, the annunciator drops and a bell rings. The number 
of rings shows by the code what is wanted. At the central 
office two lines can be connected, so that a policeman in one 
part of the city can send word to a policeman in another 
part, but as it passes through the central office it can be 
heard there оу the officer in charge. ‘The lower set of but- 
tons seen in the cut, when pressed, raise the visual signal 
at any desired point in the city, and call the policeman 
desired. | 

It is evident that with a system of this kind the police 
force is raised to the highest standard of efficiency. Its 
operation in New Haven has been attended with the most 
satisfactory resulte, and we are informed that an instal- 
lation of a dozen signal boxes is being set up in London by 
the police authorities there. 


[July 23, 1890. 
INFLUENCE OF MAGNETISM ON FLUORESCENCE. 


BY PROF. A. E. DOLBEAR. 


IN the issue of Тнк ErgcrRICAL ENGINEER for June 25, 
“J. J. J.” asks for a publication of any experiments bearing 
upon the effects of strong magnets upon the phenomena of 
fluorescence or phosphoresence. The following experi- 
ment by myself may have some interest for him and 
perhaps for others. 

I studied the effects of a strong magnetic field upon the 
phosphorescence phenomena in Crookes' tubes, of which I 
used several different kinds. The tube was charged by 
permitting sparks from a Holtz machine to fall upon one 
terminal. It was thus made to assume a sensitive state 
and could be removed several feet from the Holtz machine 
and the glow kept up while the machine was being turned. 
Under these conditions the tube was placed in a magnetic 
field produced by a strong electro-magnet, operated by a 
Morse key, and I found that the magnetic field could 
entirely control the luminous effects in the tube, being 
stopped entirely by the field of the magnet, and instantly 
restored by the electric field when the magnetic field was 
destroyed. So that the Crookes’ tubes gave Morse signals 
where thus controlled, 

Theoretical consideratiops led me to doubt the statement 
that the aurora borealis was due to electrical currents in 
the rare atmospbere in high latitudes, which has generally 
been the explanation given of the phenomenon ; and to test 
the effect of a magnetic field upon electrofied molecules the 
above experiments were tried. Ав the result of these ex- 
periments, I sent a paper to Science, which was published 
May 3, 1889. The experiments were not alluded to in that 


- paper, because I considered there was nothing in them ex- 


cept what was easily deducible from what was already 
known. 


ACCUMULATORS AT THE BERLIN TELEGRAPH OFFICE. 


In a paper recently read before the Elektrotechnischer Verein, 
Herr Strecker, chief engineer to the German Imperial Tel ph 
Department, gave a brief account of the accumulators, which had 
been ipstalled in Berlin in connection with the telegraph service. 
In October last a battery of 25 Tudor accumulators, having a capac- 
itv of 25 ampere hours, was installed at the Berlin telegraph 
offices. The cells are charged with a current of 7 amperes by a 
shunt-wound Siemens machine, driven by a 5 horse-power Otto 
engine. The current is conveyed to the central office, distant 1.7 
kilometre, by means of a seven-wire cable, each wire having 5 
ohms resistance. Only three wires are at present used, and they 
convey the current in the following manner: The first, starting 
from the eighteenth cell of the battery, supplies 36 circuits at 34 
volts ; the second, starting from the twentieth cell, supplies 12 
circuits at 40 volts ; the third starts from the last cell of the bat- 
(егу, and supplies 18 circuits at 50 volts, six circuits at 60 volts, 
and one circuit at 80 volts. In the two last circuits 10 and 30 pri- 
mary célls respectively are added to the secondary cells. These 
68 lines comprise 41 Morse and 27 Hughes circuits. The negative 
pole of the battery is connected to earth. The average discharge 
is at the rate of 60 milliamperes, so that the accumulators can 
supply this from 30 to 40 days. although, as a matter of fact, the 
are charged every ten days. The charging is effected in the fol- 
lowing manner: The dynamo is switched on to the accumulators 
through & тегу high resistance; во that ће charging current is at 
first very small indeed. A wire is taken from the centre of the 
battery to earth through a voltmeter, and when the E. M. F. rises 
by about 2 volts, the engineer in charge, by means of a switch, 
switches out a cell from the telegraph circuits, still leaving it in 
the charging circuits. The charging current is then increased, 
and as the E. M. F. rises still further more cells are switched out. 
The reverse process is gone through on stopping. The difference 
of potential on the telegraphic circuit during thecharging opera- 
tions is kept so uniform that no complaints have ever been re- 
ceived from the central office. Since the сев were first employed 
in the beginning of October, 1889, they have worked in an irre- 
proachable manner, and the authorities are so satisfied with them 
that they now propose to adopt them on a far larger scale. 


THE THoMSON-HOUSTON ELECTRIC Co. has organized a d 
ment for testing raw materials at the Lynn factories. It will be 
located in the basement of the new office building on Centre 
street. Felix Cleeverg, of the Sheffield Scientiflc School of Yale 
College, will perform chemical work in this department. 
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WIRING METHODS OF THE INTERIOR CONDUIT 
AND INSULATION CO. 


One of the main features of the wiring system of the 
Interior Conduit and Insulation Co. is its employment of 
an insulating tube through which the conductors are car- 
ried, so that all the wiring of a house or public building 
lies in familiar, well-defined channels, and is at any moment 
accessihle for inspection, extension or repair. Hitherto, 
wiring has been but too often a haphazard kind of work, 
so that its exact location was determined chiefly by the 
traces of its imperfection; and the effort of making changes 
and ameliorations has resulted in dismal disfigurement of 
walls and ceilings. The company have recently been pre- 
paring a catalogue and price-list for publieation, and one 
of the illustrations shows the manner in which a house is 
wired up. We have reproduced this interesting cut in 
Fig. 1. In connection with this, another view, that in Fig. 
2, is also important, bringing out as it does the “ crib” sys- 
tem employed by the company. It has demonstrated 
by experience that electric light wiring can be done most 
economically and effectively by the establishment of cen- 
tres of distribution wherefrom to radiate all minor branch 
circuits ; and the system has been modeled in its entirety 
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the expense of the installation of this admirable method of 
electrio wiring, one for which none but words of praise and 
hearty recommendation are due. 

The success met with by the Interior Conduit & Insulation 
Co's. system has borne out the estimate made of its utility. 
Not only are all the new buildings in the East, in course of 
construction, equipped with it, but it has also been speci- 
fied by architects in other new buildings throughout the 
country, among which are the Board of Trade Building, 
Toronto; the Boston Building, Denver, Col.; the Bell Tele- 

hone Building, Boston, Mass.; New Jersey Central Depot, 
Seventh Ave. Music Hall, German Club, ete. | 
The fire last week in the Western Union building, could 
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Fies. 1 AND 2.—WIRING METHODS EMPLOYED WITH THE INTERIOR CONDUIT” SYSTEM. 


upon this plan, by means of which really good work can be 
had. For mains and feeders the company advise a sepa- 
rate tube for each conductor, in which a rigid wire with 
either underwriters’ or weather proof insulation may be 
employed, but for branches the special flexible twin con- 
ductor, with both conductors in one tube is resorted to. It 
is easily seen from the cut of the house that by employing 
as many “risers” as possible, long lateral runs, which 
are objectionable, are thereby avoided. 

This system also has led to the invention of many new 
and useful appliances which greatly facilitate and reduce 


not, we believe, have occurred had the wires from the bat- 
tery room to the switchboard been carried, individually, in 
the small tubes of the “interior conduit” system. It would 
have been practically impossible to start the fireby a short 
circuit or cross ; and even had it started it could not have 
maintained itself. It is to be hoped that when the new 
switchboard is built, the wires from the battery room, in- 
stead of being massed together, as they were, in one big 
tangle, will ramify in a scientific manner through a system 
of tubes. The reform will be one of the best that the dis- 
aster presents an opportunity for. 
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CORRESPONDENCE. 


PITTSBURGH. 


Electric Railway Work—Tesla Motors—An Electric Cab Co.—The 
Allegheny City Plant. 


The Duquesne Traction Company has just broken ground for 
the foundation of its new car stable, which is to cost $70,000. The 
structure will be two stories high with dimensions 165 by 400 feet. 
The excavations for the power house of the Birmingham Traction 
Company have been started at Carson and South Thirtieth Streets. 
This: building will be erected at a cost of $15,000. Both of these 
пе are about to adopt electricity as the motive power on their 

es. 

The small motor of the Westinghouse Electric and Manufac- 
turing Company is now being used on tbe vestibule trains of the 
Pennsylvania lines. The library саг of the Chicago limited bas 
been furnished with several of the motors attached to fans. 

The Citizens’ Traction Company held a few daysago a meeting 
and unanimously agreed upon an increase of the capital stock of 
the concern from two and a half to three million dollars. This 
increase is to be used for the purpose of extending the road from 
its present terminus to Sharpsburg, a distance of one mile. The 
financial statement submitted by the company for the first six 
months of the year shows their receipts to have been $288,061.92 
and their expenses $199,617.57, making a net profit of $88,444.35. 

It must not be forgotten that this road is a cable line and as 
the company is even at its present enormous expenditure earning 
an eight per cent. dividend, there is no telling the profits they 
would make should they adopt an electric motor system. 

Pittsburgh is evidently determined that nobody shall outdo 
her in the development of rapid transit. The latest project about 
to be launched here now is the organization of an electric cab 
company. All preliminary arrangements for this plan seem to 
have been already concluded and the cabs are to he running as 
soon as possible. The cause for the introduction of this novelty 
however has been this: Ever since the Pleasant Valley electric 
line and the Second Avenue electric railway have been in opera- 


tion and have demonstrated the great success of electric roads, 


the rush to obtain rapid transit franchises has been extraordinary. 
The result has been that there is scarcely a street in Pitteburgh 
and Allegheny to-day where it is not proposed to lay tracks and 
run electric cars. Of course іп the race for obtaining council’s 
permission, the favored parties and those with the best political 
influence got the best of their competitors who were less fortunate. 
It is in order to get even with the political favoritism that this 
cab company has been organized, because to run a cab along a 
street no special right of way is required. The cabs are to be 
modelled after the system which has been operated for some time 
in London and other European cities, the vehicles to be propelled 
by the storage battery method. The company intends to place 40 
cabs on the streets to start with and increase this number as travel 
demands. 

The new electric light plant of Allegheny City commenced 
operations last night for the first time and everything was pro- 
nounced a great success. The plant consists of 3,000 alternate 
current incandescent lamps and 500 arc lamps of the Westing- 
house alternate current system. 

Pirresured, July 18, 1890. 


BOSTON. 


Annual Meeting of the Massachusetts Eleotric Lighting Associa- 
tion—Hospitality of the Officers of the 8.8. “ Minia*'—Construc- 
tion on the West End Street Railway—A Hint for a Safety 
Device in Open Cars. 


Tun first annual meeting of the Massachusetts Electric Light- 
ing Association was held yesterday afternoon at Hotel Pines. 
Point of Pines. This association includes 30 of the leading local 
electric lighting companies in the state, representing a capital of 
$5,000,000, and 50 representatives of these various companies were 
present.. The treasurer's and attorneys’ reports were read, and 
the following officers elected for the ensuing year: President, 
Frederick A. Gilbert, of the Boston Electric Light Company : 
first vice-president, Hon. Theodore C. Bates. of the Worcester 
Electric Light Company ; second vice-president, George W. Fi- 
field, of the Lowell Electric Light Corporation ; Executive Com- 
mittee, Frederick A. Gilbert. Hon. Theodore C. Bates, George W. 
Fifield, C. L. Edgar of the Edison Illuminating Company of Bos- 
ton. and C. A. Nichols of the United Electric Light Company, 
Springfield. 

After passing a vote of thanks to President F. A. Gilbert for 
his able and efficient administration of the affairs of the associa- 
tion, the meeting adjourned to the dining hall, where a substan- 
tial repast was enjoyed. 

The steamship “ Minia” is attracting numbers of electrical men 
as it lies in Boston Harbor at present, and all are warm in their 
praises of the kindness of Captain Trott and his officers, who vie 
with each other in tendering true English hospitality to the visi- 
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tor. The captain's gig” leaves the wharf at the foot of State 
street every day at 1 o'clock, and daily there are small parties 
made up to go aboard and inspect the mysteries of the cable ship, 
and enjoy the pleasure of luncheon served up in true nautical 
fashion. There is an abundant supply of genuine English soda 
water on board, which, when mixed up under the eye of the 
genial captain, who generally manages to drop a cinder in it, com- 

osed of the “rale Glenlivet,” has a most composing effect on the 

agged brains of the weary shore-worker. Cool breezes and 
sparkling conversation on the deck '' far from the madding 
crowd tend to make a visit to the Minia" extremely pleasant 
and not easily forgotten. Captain Trott's experience as a cable 
layer and cable repairer is unequaled, and now and then he can 
be induced to say something about it. 

The West End Street Railway Company are taking every ad- 
vantage of the fine weather to increase their tracks and overhead 
construction everywhere in and around Boston, and are now 
handling the immense crowds which visit Franklin Park nightly, 
with the utmost despatch. The tracks оп Columbus avenue will 
be relaid this year, and work is now being carried on on Federal 
street, which involves the moving of the tracks of the Union 
Freight railway to the side of the street. Washington street is 
also receiving attention, and this line will soon be completed. 
Brighton, Everett, Cambridge and Somerville are also being thor- 
oughly equipped, and heavy rails being substituted for the light 
ones u by the horse cars. Electric railways are certainly a 
great attraction for the multitude. especially in the hot summer 
weather when open cars are in use. so that one can enjoy a long 
ride through tbe suburbs without witnessing the struc les of poor 
hard-worked, panting and overheated horses, Last week saw a 
fatal accident to à man who carelessly stepped off a car on the 
wrong side in front of an approaching electric car, and was in- 
stantly killed. During the past winter gates were put on 
all the closed cars on the side next the other track, just to prevent 
such accidents, as it is an easily observed fact that about 90 per 
cent. of people getting off cars will insist upon stepping off from 
the wrong side. Some arrangement for the open cars, apparently, 
could easily be made, and a wooden bar running the entire length 
of the car, it seemsto me, would effectually prevent people, especi- 
ally ladies, from stepping off in front of an approaching car. The 
writer well remembers seeing open cars used in Belgium with such 
a device, though there was a passage through the centre of the 
car, and with a car provided in this way it would be difficult for 
such an accident to recur. The bar could easily be changed from 
the one side of the car to the other at the end of the route, and its 
use would at least inspire the pup with confidence in the com- 
pany, and in the belief that all was being done that is possible to 
prevent accidents. A few would undoubtedly kick at first at the 
extra five seconds required in getting off and on, but they would 
soon get used to it, and sooner or later appreciate it, especially if 
they would only watch a few times as а car goes rushing past at 
about fifteen miles an hour and think how much chance they 
would have of escaping if they had stepped off unwittingly at 
that time. 

Boston, July 19, 1800. 


CHICAGO. 


Objeoung to a New Station—Examining Steam Engineers —The 
Smoke Nuisance—Prof. Gray for World's Fair Electrician. 


A STRONG protest in the shape of an injunction bill has been filed 
in the Superior Court against the erection of the proposed new 
electric light plant of the Chicago Edison Company, at Nos. 2.638, 
2.640 and 2.649 Wabash avenue. The plaintiffs are residents in 
the near vicinity of the proposed station. The dwellings of the 
plaintiffs, it is alleged, were erected with the idea that Wabash 
avenue was, and would remain, a quiet residence street away from 
noise and smoke of all kinds. It is charged that the Edison Com- 
pany has excavated for foundations and is proceeding to build a 
large electric plant, whose furnaces will produce volumes of 
smoke, while the noise of the engines and dynamos will unfit the 
neighborhood for residence purposes. 

The board of examining engineers, which is to examine and 
give certificates to all engineers before they can take charge of an 
engine, in pursuance of an ordinance passed by the Council last 
April, met at the office of the commissioner of public works thís 
week and organized. S. F. Kerns was made president and E. C. 
Dicey, secretary. The other member of the committee is J. J. 
Keely. Mr. Dicey's salary is $1,500, and that of the other mem- 
bers $500 a year each—all to be paid out of the receipts from cer- 
tificates, which will cost $2 each and be good for one year, when 
they can be renewed upon application and the payment of $2. 
The regular examining day will be Monday of each week. The 
board prepared a notice to be inserted in the newspapers announc- 
ing the provisions of the ordinance and fixing the first examina- 
tion day for Monday, July 21. The board will meet twice each 
week, and the secretary will have a permanent office with the 
commissioner of public works. 

The health department is stirring up the smoke nuisance offend- 
ers again and intends to begin a number of prosecutions. The 
department is investigating a number of new smoke consumers, 
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One of the most important questions now agitating Chicago is 
the smoke nuisance. The following described devices are some 
n are claimed to be highly effective: There are three devices 
used in this city which are quite effective smoke-consumers, or 
rather smoke-preventors. One of these is the Olson device, used 
in The Tribune building, by which steam sprays from coils of 
pipe on either side of the grate-bars are sent over the fire-bed at a 
suitable height. These sprays help to intensify the flame and pre- 
vent the generation of smoke. The device is simple and durable 
and its application is easy. Another device is the brick arch at 
the rear of the grate-bars and under the boiler. Thisis the device 
used so successtully by Gregsten, Field, and others in their fur- 
naces. It causes a down draft, forcing the gases arising from 
the coal on the grate-bars to whirl down under the arch when 
the flame is strong and hot and thereby smoke is prevented from 
forming. This down draft principle is really the best that is 
easily available for coal smoke combustion. Another good device, 
and on the same principle, is the Ritter furnace, in which the 
arch is outside of the boiler. It is on this principle that the 
Boston complete combustion furnace is constructed, and it is an 
effective smoke preventive. So is the Murphy self-feeding fur- 
nace, but it is costly. 

The name of Professor Elisha Gray has been mentioned for 
the office of electrical director of the World's Fair. Prof. Gray 
is a scientist in the highest sense of the word, and his name is 
known from one end of the country to the other, and scarcely 
lesa familiarly on the other side of the Atlantic. He is not 
merely a practical man, but something more—“ a savant.” 

Cmcaoao, July 15, 1890. 


LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents. 
A communications tees f be noticed. y 
The Edttor respectfully requests that ali communications may be drawn up as briefly 


and as much to the point as possible. 

Ta order to facMitate reference, correspondents, when referring to any letter previ- 
ously inserted will „Ойле by mentioning the serial number of such letter, and of 
the page on which tt appeure. 

Sketches and drawings for illustrations should be on sparate pieces of paper. 

АЙН communications should be addressed EDITOR or THE ELECTRICAL ENGINEER, 
150 Broadway, N ew York city. 


THE NEW UNIT ' HENRY." 


[130.]—I was very much interested to see that Mr. Chas. Stein- 
metz in his paper on the rectifying of alternating currents, con- 
tained in your issue of July 16th, made use of the name “ henry ” 
for the unit of self-induction. Although it is only a few weeks 
since I proposed this name, I believe it will not be very long 
before the term henry is in general use. 

I can remember distinctly that it was hardly more than a year 
from the time the scientific journals began to use the terms 
** volt," ** ohm " and ‘‘ampere,” until these words were in every- 
day use among the common workmen in electrical factories and 
stations. FRANCIS B. CROCKER. 


AN ELECTRIC LAWN PARTY AND ELECTRIC 
FIREWORKS. 


Mr. Edw. H. Johnson, the president of the Interior Conduit 
and Insulation Co., has a fine country residence, ‘‘ Alta Crest,” at 
Greenwich, Conn. His house is situated about four miles from 
the Sound, in the centre of a plot of ground of 33 acres, which, 
according to the United States geographical survey, occupies the 
highest point of land between Maine and Florida, a like distance 
from the coast. On account of the electric light and the electrical 
proclivities of its owner, the place has beeu very appropriately 
named Electric Hill.“ The house itself is of the colonial style 
and from its spacious porticos a magniticent view on all sides 19 
spread before the observer. The lighthouse off Bridgeport shoals 
is plainly visible 33 miles distant—such is the vista. The house 
stands on the apex of the hill and the broad-winding driveway 
which leads up to it by a circuitous route is lighted by numerous 
incandescent lamps on ornamental poles. An Edison plant sup- 
plies the light and power for the house as well as for the spacious 
stables and lawns. 

Within the house itself Mr. Johnson has carried out many 
novel ideas in regard to lighting as applied to decorative effects as 
well as in regard to the useful application of electric power for 
household work. 

In the groined, oaken hall, a large handsomely finished organ 
urs forth melodious music by the hour, by the simple manipu- 
tion of an ordinary electric switch. Anapartment over the porte 

cochere, known as Mr. Johnson’s ‘‘Den,” contains trophies from all 

ts of the civilized and uncivilized world. An electric cigar 
lighter lies handy to an open box of cigara on a table. Two elec- 
tric cooking stoves keep the late supper warm, while an electric 
teapot simmers on the sideboard and has been found convenient 
in supplying other warm decoctions besides the five o’clock cup. 
A huge horned ow! blinks electrically, with large yellow eyes, from 


_tertainment and instruction. 
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his perch in one corner across the room at a hideous bearded 
Chinese mask, which emits the red fire of passion from its open 
eyes, mouth and nostrils. Between the two is suspended in mid- 
air, a large specimen of porcupine fish, within whose transparent 
and bristling skin is concealed an incandescent lamp sufficient by 
itself to light the room. Electric fan motors cool the air when 
necessary. On one side of the room stands what may now be 
termed a relic—one of the first phonograpbs ever made, a monu- 
ment to tin foil, lung power and muscle; while on the other 
stands the very last instrument, especially constructed for Mr. 
Johnson, at the phonograph works. The drawers of the cabinet 
contain a choice selection of musical cylinders which prove an 
endless source of entertainment to everyone. 

On Saturday, the 12th inst., Mr. and Mrs. Johnson received 
some 300 guests at their annual lawn party, given in honor of the 
birthday of their daughter, Miss Edna Earle Johnson. For this 
occasion a large dancing platform 40 x 25 feet was erected on the 
lawn in front of the house, covered with crash and illuminated 
by strings of Chinese lanterns, each with an incandescent lamp 
within, suspended in festoons from decorated poles at the corners. 
Outside the house, the decorations consisted principally of artistic 
effects produced by an elaborate arrangement of incandescent 
lamps of all colors. Between each post of both the upper and 
lower porticos encircling three sides of the house were suspended 
flexible pendants bearing alternate colored lamps of red, white and 
blue, while from each of the third story windows hung lamps of 
like colors, and, surmounting it all, making one huge pyramid of 
light, was a varicolored cluster of lamps in the cupola. 

From beneath the ivy which climbs thickly round about the 
Stone tower containing the gun room and telephone room, pee 
forth also many red and blue lam The flag-pcle, seventy-tive 
feet in height, floated the Stars and Stripes, surmounted, not by the 
conventional eagle, but by a pin wheel five feet in diameter, con- 
taining over a dozen red, white and blue lamps and rapidly re- 
volved by an eighth horse-power motor. 

By five o'clock the guests began to arrive and they soon scat- 
tered about the place. The bowling alley, billiard room and ten- 
nis courts were taxed to their utmost capacity, but the engine 
room, with its two Edison dynamos, storage batteries, engines, and 
various regulating apparatus, proven to be a place of endless en- 

he pumps operated automatically 
by Sprague motors and forcing water from wells twelve hundred 
feet distant, as well as the electrical dampers and other heat regu- 
lating Apparatus automatically and electrically operated were 
thoroughly inspected. The electric organ in the hall entertained 
great numbers, while the phonograph in the Den with its popu- 
lar vocal and instrumental music was the centre of a delighted 
audience. The idea of lighting carriages by electricity, recently 
mentioned as new and just accomplished in England, has been in 
operation on Mr. Johnson's several carriages for a number of 
years, and was also illustrated. The feature of the evening, how- 
ever, was a grand display of Paine's Manhattan Beach tireworks, 
which were ignited by electricity direct from the lighting circuit, 
a Suggestion from Mr. Johnson, and something, we believe, never 
attempted before. 

The fireworks, some one hundred and fifty yards from the 
house, were ignited from the piazza by the turning of a small 
electric switch in the hands of Mrs. E. W. Little. A tiny electric 
bell at her side gave the signal that all was ready ; the switch was 
then pressed and the rockets and bombs exploded. 

The modus operandi, as conceived and carried out by Mr. 
Johnson, was as follows :—For skyrockets a battery (not electric) 
was constructed of six pieces of the one-inch tubing of the Inte- 
rior Conduit Insulation Co.’s underground tube—another new 
application for this useful article. Upon the upper ends of each 
tube, which were cut squarely, were driven two French nails 
about one inch apart, and one side of each set of nails connect- 
ing with copper wire to one pole of the circuit (taken from an 
adjacent lamp-post) and the other side of each set to the other 
pole. Each pair of nails were connected by the simple winding 
about with a piece of fuse wire of small capacity immediately 
under the touchpiece of each tubed rocket. Accordingly each fuse 
was thrown directly across the line and all in multiple on the 
moment the switch on the piazza was made to close the circuit 
through a flexible cord across the lawn, thus effecting the simul- 
taneous explosion of the rockets. The bombs and other pieces 
were touched off in a like manner, to the delight of an admiring 
audience. As the evening drew to a close all seemed reluctant to 
depart from this veritable fairy land. 


THE ARC IN THE TREATMENT OF ORES. 


A special dispatch from St. Paul, of July 17, says:—C. A. 
Daigh, of the Westinghonse Electric Co,, has been in Tower, 
Minn., at the iron mines, for the last week, experimenting with 
electricity and iron ore in the interest of hiscompany. He declaree 
that he has discovered a process by which he can centre the rays 
of an arc light upon a piece of iron ore and thereby soften it to 
such a d as to be able to work it with a greatly reduced 
amount of labor. It has not as yet become known with what suc- 
cess his labors have met. : 
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A DESTRUCTIVE FIRE AT “195.” 


A бге of large proportions broke out in the Western Union 
building at 195 Broadway, this city, on July 18. James Larrissey, 
a wireman, who was on duty in the building, was the first to dis- 
cover the fire. About the same time Mr. Tobin, night chief, 
noticed an odor of burning rubber, and on looking into a wire 
shaft leading from the battery-room to the operating-room, saw 
smoke very distinctly. This was five minutes before 7 o'clock. 
When Mr. Tobin discovered the smoke in the shaft and descended 
to the battery-room he was surprised at the great headway the 
fire had already made. The flames followed the wires to the 
room behind the great switch-board, and soon all the woodwork 
was burning. The fire leaped from table to table and to the win- 
dow and door casings, and all efforts of the men on duty to sup- 

88 the burning by the appliances at hand were unavailing. 

e firemen were promptly on hand, and took possession of the 
building. The day force of operators were reporting for duty, 
but found it necessary to retire, and gathered in waiting at the 
Telegraph Club in Cortlandt street. Five female operators were 
led out of the building by the firemen. Some of the women in 
the restaurant were rescued from the roof by firemen of the life 
saving brigade. All above the sixth floor was destroyed. Car- 
pete, papers, etc., on the fifth and other floors below, were soaked 
lon water. The battery and storage rooms occupied the sixth 

oor. 

The operating-room and the gallery devoted to the work of 
the Gold and Stock Company occupied the entire seventh floor, 
and the Associated Press and a part of the bookkeeping the entire 
eighth floor. On the ninth floor were the Western Union files. 

The loss of the telegraph company is very large, and it will 
require a long time to replace the material. The large switch- 
board in the operating-room alone cost $50,000. The Associated 
Press lost instruments, typewriters, furniture, and all of its 
books, papers, and records dating from 1845, and a valuable ref- 
ence library. This loss is irreparable. All of the material for a 
history of the growth of the press in America, contained in letter- 
books and files, was destroyed and can never be replaced. The 
money value is estimated at $15,000. There is no insurance. Mr. 
William Henry Smith is personally a heavy loser by the destruc- 
tion of rare books and papers, many of which cannot be dupli- 
cated. Among these were hundreds of rare pamphlets collected 
by Stevens in Europe, which Mr. Smith supposed were secure in 
this ‘‘ fireproof” шло: Ап extensive correspondence of great 
xcd hi also оп „ 

e telegraph company has divi its operating force amon 
gub-offices at enty-third street, Jersey Cit „ Brooklyn, an 
Weehawken, from which business will be done temporarily. 
Meanwhile quarters are being prepared at the old Baltimore and 
Ohio office at No. 415 Broadway, and Ta of the clerical staff has 
gone to the building at the corner of West Twenty-third street. 

The United Press courteously tendered its facilities during the 
break, and the Postal Telegraph Co. secured a large part of the 
work. Owing to the interruption of the Western Union cable 
service, the Commercial Cable Co. has been crowded with extra 
business. 

The loes to the Western Union Co. is estimated at $800,000. 
The company carries its own insurance. 

The ара was not used very inuch for press news, how- 
ever, and officers of the Western Union said that they did not at- 
tempt to forward messages by means of it. There was, however, 
a great demand for it among persons who had imperative mes- 
sages to dispatch, and it proved to be of great advantage for 
them. At some of the public telephone stations complaints were 
made that the wires were in such demand that it was extremel 
hard work to secure connections. Even at night the telephone 
company did a rushing business, and all its wires and operators 
were fully occupied. 

Telephone wires were available to Boston and Philadelphia, 
in the evening. The demand from senders of messages was very 
great. 


STEAM SUPPLY IN NEW YORK CITY. 


W. C. Andrews, President of the New York Steam Company, 
and James W. Hawes, the counsel of the company, appeared 
before the board of health last week in opposition to the orders 
recently made by the board ordering steam to be shut off from 
certain sections of the company's plant within three days. Mr. 
Andrews argued that it had not been shown that the business of 
the company was either dangerous to life or detrimental to health. 
The business of the company, he said, amounted to $2,000 a day, 
between 8,000 and 4,000 buildings were supplied with steam, and 
600 engines were furnished with steam by the company. To 
close these operations at short notice would cause great hardship 
and inconvenience, he contended. The board agreed to give the 
company another hearing this week. In the meantime, com- 
missioner Gilroy has revoked all their permits for street opening, 
in spite of the protests of the company that injury is thereby in- 
flicted on the public, or such portion of it as uses the company's 


product. 
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LONERGAN vs. LAFAYETTE STREET RAILWAY CO., et al. 


In the above case Judge B. W. Langdon, of the Indiana Circuit 
Court, sustained the demurrer to the complaint, and decided in 
favor of the electric railway. We give below an abstract of his 
decision : 

The question presented arises on the demurrer for a want of 
sufficient facts to the complaint asking for a perpetual injunction 
against the railway company, prohibiting it from operating its cars 
by electric power and for damages for injuries suffered in conse- 
quence of the past use of that motor. The facts material to be 
noticed now are that the plaintiff is, and was before the construc- 
tion of the defendant company’s railway, the owner of a lot abut- 
ting on Main street near its western extremity in Lafayette, 
together with the iron works and blacksmith shop thereon, where 
he is and has been operating the same. 

It is then alleged that neither the Common Council of the city 
nor the Board of Commissioners had any power to authorize the 
use of Main street, the bridge or highway adjoining for the pur- 
pose of operating a railway by electrical power, and the grants 
made by them are void, wrongful, and injurious to plaintiff's 
property rights and business. That the company claims the 
right and threatens to continue the use of its electric cars on 
Main street and bridge for 21 years, the time mentioned in ite 
license. Prayer, as stated, for perpetual injunction, $500 damages, 
and general relief. It should be borne in mind that for the pur- 
pose of this case, according to the allegations of the complaint, 
that all the ordinary conditions usually found in the construction 
and operation of a horse railroad are present in the defendant 
company's railway, except those which relate to the matter of the 
motor power. . 

To determine whether a use of a street is without the original 
public easement, it is quite plain that the inconvenience com- 
plained of must be tantamount to & substantial impairment of the 
public use. In other words, that the use of the street is destroyed 
or converted into a new use, subversive of the original purpose. 
If the general public use and operation of the new motor are 
substantially consistent, they are homogeneous, and the locomo- 
tion of the cars by electricity or animal power is a mere matter of 
fact, and imports no subetantial significance, because no new 
burden is imposed and no private property is taken in contem- 
plation of law. "The averments in the complaint relevant to this 
part of the matter are in fact not about the motor itself, but are 
rather about its manifestations, or the phenomena that follow 
from its operation. These manifestations are covered by the 
followin legations: That by reason of the propulsion of the 
cars by electric power they are driven much more rapidly than b 
animal power, and in passing over the street they make a loud, 
churning and pusating noise, accompanied by a peculiar hum- 
ming sound, and with the electric wire under the rail, produce 
constant flashes of electric light, especially at night and in damp 
weather, and are without visible means of locomotion. It is then 
alleged that these several facts cause fright to horses not long 
accustomed to these sights and sounds when approaching or are 
being approached by the cars, and they become uncontrollable 
and run away, and thereby frequent accidents occur. That the 
fright to such horses and the dangers incident to it have created 
apprehensions of danger upon the street, and it has become wide- 
spread in the community, and has the effect of driving trade and 
business from this street. The sum of the averments is that some 
horses not long accustomed to the movement of the cars by the 
electric motor become frightened and frequently run away. Does 
then the fact that some horses not long accustomed to the alleged 
manifestations show that there is a use of the street that is sub- 
stantially inconsistent with the general public use of it? It is ad- 
mitted, by implication at least, that horses will become accus- 
tomed to these sights and noises, and are tractable as usual. It 
comes to this, that some horses at first become so frightened until 
they are broke or familiarized with these sights and noises. It is 
plain that this inconvenience is temporary and not permanent, or 
insuperable, nor does it extend to the general public who are 
driving horses in the street, but is limited to those only who are 
using such animals. It is a fact and within the common 
knowledge of all who have observed the operation of these cars in 
the presence of horses, that the difficulties in their management 
are overcome in a comparatively short time, except in a few cases, 
and the streets are and can be used by the entire public passin 
over the street, in reasonable safety, and without any subetanti 
mE of the known legal right of any one. Effects not 
unlike these complained of are witnessed and have been since 
streets have been used for the movement of processions, parades, 
shows, passage of machinery or vehicles creating unus sounds 
or noises or strange appearing sights, and it has never been con- 
sidered that such a use was evidence of any additional burden or 
recognized as furnishing any legal basis for actionable wrongs 
where proper care was observed. It has been held that a change 
of motor can not be deemed a secre i in the use of the street. I 
do not think the averments raise the legal conclusion that there is 
such a substantial and permanent impairment of the use of the 
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Street by the general public, that it can be inferred that an ad- 
ditional burden has been imposed ; and if the defendant company 
has been authorized by law to use the motor complained of, the 
depreciation in the value of the plaintiffs property and business 
is not recognized by the law. 

The plaintiff next maintains that the statute does not grant to 
the defendant company the right to use the electric motors to 
propel cars over the land in front of his lot, and that entitles to 
relief. The statute authorizing the chartering of street railways 
and preecribing their powers and duties, provides that a corpora- 
tion may be formed by not less than five subscribers to the stock 
of any contemplated street or horse railroad rompen: for the 
purpose of consiructing street or horse railroads upon and 
through the streets of the cities and towns in this state (ss. 4148 
В. S., 1881; вв. 1 Act 1861, p. 75). The title of the act reads in 
these words: ~ An act to provide for the incorporation of Street 
Railroad Companies” The plaintiff insista and correctly, too, I 
think, that this act should be interpreted in the light of the cir- 
cumstances and knowledge existing in 1861, when the act was 

in reference to the operation or locomotion of street cars. It 
18 claimed that since street cars were then only propelled by ani- 
mal power. it is reasonable to assume that the Legislature in- 
tended to enable coinpanies organized under it to construct and 
maintain a horse railroad, and to exclude the use of any other 
motor. The paramount purpose of the Legislature in enacting 
the statute authorizing the use of a new and improved mode of 
travel in cities, was the public convenience. Especial regulations 
are imposed in reference to gradient and location, but nothing is 
directly said about the motor. The motor was not a controlling 
or noticed matter in the immediate purpose of the act. If the 
prime object was the accommodation of the local public, by the 
use of this sort of conveyance, how can it be reasonably asserted 
that this accommodation of the same public by the same way 
should be restricted to the use of an instrumentality which is only 
a subordinate means to the ultimate end in view, the accommo- 
dation or convenience of the public. If it is correct to say that 
blic utility and convenience are the underlying considerations 
or establishing authority for the operation of street cars, it would 
seem that the propelling power should fall within the same con- 
sideration as the principal thing. In other words, that public 
utility or convenience should operate throughout and when it re- 
quires it, that the motor should be modified or superseded when 
not inconsistent with enjoyment of the public easement in the 
street by the general public, and in the absence of any declara- 
tion of a contrary intent it would seem rational to infer that such 
was the intent of the legislature. The act was passed at a time 
when it was a matter of common knowledge that mechanical de- 
vices were being daily discovered, and were practically applied 
in almost every department of public and private economies. 
The legislature was cognizant that science and skill was occupy- 
ing wider and deeper fields of thought, and activities, and new 
discoveries were used wherever and whenever time, money, 
health and the convenience of the people required them. It 
would seem, in such a case, to be an inversion of the true intent 
and understanding of the legislature to say that all the useful in- 
vented appliances of the future should be exclüded from public 
enjoyment, and that the horse or other animal should alone be 
utilized to propel street cars. The statutes speak of a street rail- 
road in the enacting clause, and in the body of the acts, as street 
or horse railroads, and this language is sufficiently broad to cover 
a street railroad whether the cars are drawn by a horse or pro- 
pelled by the power of an electric dynamo, and the defendant 
company is in the legitimate exercise of its charter power in using 
the same. In the view I have taken of the pending question, it 
is not necessary to examine other omon submitted. The de- 
murrer to the complaint is sustained. 
At the conclusion of the decision the plaintiff gave notice of 


appeal. 
PATENT NOTES. i 


THE DE FERRANTI AND WESTINGHOUSE INTERFERENCE. 


On appeal from the Examiners-in-Chief, the Commissioner of 
Patents has decided the interference between De Ferranti's appli- 
cation of April 18, 1887, and Westinghouse’s patent of July 12, 
1887, for improvements in electric converters, in favor of the lat- 
ter, affirming the decision of the Examiners-in-Chief. Priority 
was awarded to Mr. Westinghouse under the ruling that under 
the present British Statute, a British invention cannot be said to 
be patented within the meaning of sections 4,886 and 4.887 of the 
Revised Statutes, until the final act of affixing the Seal." The 
Westinghouse application was filed December 27, 1886. De Fer- 
ranti’s English provisional specification was filed September 9, 
1886. The date of sealing and issue of De Ferranti’s English pat- 
ent was February 15, 1887, subsequent to Westinghouse's appli- 
cation. 


THE ELECTRIC LIGHT IN SAXONY. 
A cable despatch from Frankfort, Germany, says that a syndi- 


cate has obtained a concession under which it will light electri- 
cally 168 Saxon towns and cities. | 
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REPORTS OF COMPANIES. 


CONSOLIDATED ELECTRIC LIGHT CO., OF NEW YORK. 


The statement of the Consolidated Electric Light Company, 
of New York, for the period ending July 1, 1890, shows quarterly 
dividends for 15 months ending April 1, 1890, $126,271. From 
the income for the period ending June 30, 1890, there has been 
applied to the sinking fund for payment of bonds at or before 
maturity, $14,600; quarterly dividend of 1M per cent. payable 
July 1, $30,855. The total issue of bonds due in 1899 and 1895 
was $325,000. There were purchased and carried to sinking fund, 
$141,800; bonds still outstanding, $183,200 ; total amount cash 
applied to sinking fund, $183,911; cash required under lease to 
be applied to sinking fund on June 80, $87,000 ; surplus, $46,311. 


NEW YORK EDISON ILLUMINATING COMPANY. 


General interest has been aroused in the news published first in 
these columns last week to the effect that Mr. JohnI. Beggs would 
resign the important . of vice president of the Edison Illu- 
minating Company of this city. to assume new duties as manager 
of the Central District for the Edison General Electric Company. 
Since Mr. Beggs came to this city from Harrisburg, he has seen 
the business, then restricted to the Pearl street station, increase in 
a remarkable manner, so that there are now three main stations, 
the two new ones on West 26th and West 39th streets and the 
renovated Pearl street station, these in turn to be shortly supple- 
mented by the big new station on Elm street, which is to take care 
of the region from Eighth street to the Battery. 

The figures of the period from January, 1887, to July, 1890, bring 
out the growth very clearly. At the date named—the beginning 
of 1887—the local company’s groes earnings were at the rate of 
$157,000 per year. Now they are not very far short of $750,000, 
or $2,000 per day the year around. There were then 500 custom- 
ers ; now there are 15 0. The number of lampsconnected up was 
12,489; now the number reaches 50,000, with theaddition of 250 arc 
lamps. a branch of the business untouched in 1887. At the begin- 
ning of that year, the company did no motor business ; now it 
furnishes daily 600 h. p. of current, and finds new work for 
motors every day. The number of employees has grown from 32 
to no fewer than 532. Mr. Beggs has also installed 25,000 lamps in 
isolated plants throughout the city. A Ai eg supply depart- 
ment, as large as an ordinary supply house, has been established 
and conducted profitably, and the company has done its own wir- 
ing with marked success. With such a showing as this, it need 
not be wondered at that the directors of the company have been 
reluctant to let Mr. Boggs give up his work here for the new 
sphere of labor in the West. 


STOCKS AND BONDS. 


THE SEDALIA, Mo., ELECTRIC RAILROAD, LIGHT AND POWER Co. 
has increased its capital stock from $80,000 to $200,000. 

THE GATE CITY ELECTRIC Co., of Kansas City, proposes in- 
creasing its capital stock from $10,000 to $30,000. i 

THE EDISON ELECTRIC LIGHT AND POWER Co., OF KANSAS CITY, 
has increased its capital stock from $100,000 to $150,000. 


DIVIDENDS. 


THE CHARLESTON, S. C., ELECTRIC LiGHT AND PowER Co. has 
declared a dividend of 75 cents per share. 


THE CUMBERLAND TELEPHONE Co., Nashville, Tenn., has de- 
clared a quarterly dividend of 114 per cent. 


OBITUARY—THOMAS E. QUINN. 


Thomas E. Quinn, the oldest telegraph operator in the employ of 
the New Jersey Central R. R., died on Sunday, July 7, at Washing- 
ton, N. C., where he had gone for the benefit of his health. He was 
manager of the Western Union office at Elizabeth, N. J., during 
the war, and had been in the employ of the company over thirty 
years. He was one of the best-known railroad and telegraph men 
in the State, and was fifty-five years of age. 


OBITUARY—]. MARSHALL GLEASON. 


We regret to announce the death, in his sixty-seventh year, of 
J. M. Gleason, the youngest brother of Mr. E. P. Gleason, of the 
well-known house of E. P. Gleason Manufacturing Co. 

He died somewbat unexpectedly, of bowel and liver trouble, 
having been confined to his house in Brooklyn only a few weeks. 
He was custodian of the Brooklyn glass works of the concern, 
his son, Mr M. Wilfred Gleason, being the manager. The deceased 
was well-known to many electricians from having attended sev- 
eral of the conventions of the National Electric Light Association, 
and left behind him a large circle of friends, made by his fatherly, 
generous and cbaritable instincts displayed on many an occasion 
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in a quiet way. The funeral services were held at his residence 
in Java street, Brooklyn, and the burial took place on Saturday, 
July 12, in the Gleason family plot in Greenwood Cemetery. A 
large number of employees from the Brooklyn glass works and 
the New York factory and offices attended the funeral services. 


METAL AND SUPPLY MARKET. 


THE PRICE OF COPPER. 


The course of prices for copper during ер year has been 
very different from that generally predicted after the collapse of 
the French speculation a year and a half ago. It was commonly 
believed that the enormous surplus stock accumulated at that 
time could not be marketed without breaking prices to very low 
figures for a somewhat protracted period. But the sharp rise of 
last October has been followed by a tolerably continuous increase. 
Consumption has been greatly augmented, the electrical demand 
alone serving to take up a great part of the Lake product. Prices 
in New York from July 11 to July 19 were as follows : 


11 12 14 15 16 17 18 19 
16.30с. 16.50c. 16.50c. 16.50c. 16.60с. 16.50c. 16 50c. 16.75c. 


The prices 12th and 19th are those to which margins were 
called in the Metal Exchange. The other prices given are the 
rates bid. Holders asked .2U to .40 above these rates. The price 
July 19, 1889, was 11.90. Very little copper changed hands 
during the week. 


ELECTROLYSIS OF THE MUSCLES. 


In a recent number of the Bulletin de la Société Belge d' Elec- 
triciens, Dr. G. Weiss contributes a brief account of some inter- 
esting electro-medical investigations undertaken by him. That 
electrolytic effects take place at the electrodes where au electric 
current enters and leaves the human body is, says Dr. Weiss, uni- 
versally admitted ; but is the electrolytic action confined to these 
points? Dr. Weiss then points out how, when intermittent cur- 
rents of the same strength are sent along the gastronemian 
muscles of a frog's leg, the contractions rapidly cease, and no 
amount of rest restores the muscles to their primitive condition. 
On the other hand, the duration of an alternating current does not 
perceptibly affect the contractions. This phenomenon points, 
therefore, to electrolysis of the muscle along the entire path of the 
current. Dr. Weiss then tested this theory as follows:—He took 
two vessels containing a one per cent. solution of chloride of 
sodium, connected them by a syphon filled with the same liquid, 
and passed a given current from vessel to vessel, using platinum 
electrodes. The experiment was then repeated with the two hind 
legs of a frog as connecting piece. The E. M. F. of polarization 
was considerably greater in the latter case than in the former. 
Dr. Weiss is of opinion that an electric current traversing a 
muscle gives rise along tbe whole length of its path to chemical 
decompositions, aud that the products of these give rise in their 
turn to powerful secondary actions upon the substance of the 
muscles, which are rapidly attacked and destroyed. Microscopic 
examinations showed that the entire structure of a muscle was 
gradually altered by the passage of a current. Dr. Weiss then 
poured a strongly saline solution of gelatine, colored with well 
neutralized turnsol, into a U tube, and when the gelatine had so- 
lidified he poured in water colored in a similar manner. The turn- 
sol not only changed color at the platinum electrodes but also at 
the surface, separating the gelatine and the water. With albu- 
minous water the albumen was coagulated at the positive and 
completely dissolved at the negative surface of separation. 


NEW ELECTRIC LIGHTING BIDS FOR NEW YORK CITY. 


The new bids for street lighting from the electric lighting 
companies were opened last week by the Gas Commission. The 
companies' bids had twice been rejected as too high and calculated 
to make the cost of street lighting exceed the amount appropri- 
ated for this year. The new bids were: United States Company, 
236 lamps at 35 cents a night each until Jan. 1 and 48 cents there- 
after ; the Brush Company, 165 lamps at 35 cents and 69 at 45 
cents until Jau. 1, and afterward 165 at 4316 cente and 69 at 45 
cents; the East River Company, 189 lamps at 35 cents to Jan. 1 
and 48 cents thereafter; the Mount Morris Company, 109 lamps 
at 35 cents to Jan. 1 and then 43 cents; the Harlem Lighting 
Company, 104 lamps at 35 cents to Jan. 1 and 43 cents afterward. 
The members of the Gas Commission referred the bids to Secre- 
tary McCormick for tabulation and report. If they do not fit the 
appropriation, Commissioner Gilroy says he is prepared to go on 
and light the city with gas. 


A LARGE ELECTRIC TRAVELING CRANE PLANT. 


The Equitable Electric Railway Construction Co., of Philadel- 
ps Pa., are installing for the Southwark Foundry and Machine 
orks(builders of Porter- Allen engines),5th street and Washington 
avenue, Philadelphia, Pa., what is supposed to be the largest elec- 
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tric traveling crane plant ever built upto the present time. There 
are two Sellers traveling cranes of 50 tons capacity, each running 
side by side in the foundry, which is about 400 feet long. The 
cranes run backward and forward over this entire distance, lifting 
heavy castings out of the sand. Each crane is being equipped 
with one 85 h. p. Sprague standard motor, and the two are sup- 
plied from a 50,000 watt Edison compound generator situated at 
one end of this building, driven by a Porter-Allen high apa en- 
gine The current is conveyed to the motors through a eeler 

ouble trolley, running on a silicon bronze overhead line. Similar 
plants have been installed by the Equitable Electric Railway Con- 
struction Co., at the Pennsylvania railroad shops at Altoona, Pa., 
and Wm. Sellers & Co., Philadelphia. 


ELECTRIC RAILROADS AT NASHVILLE, TENN. 


At the recent meeting of the American Society of Civil Engi- 
neers, Prof. О. H. Landreth presented a paper on The Electric 
Street Railway System of Nashville, Tenn.," in which henoted its 
remarkably rapid development and extension resulting from the 
change from mules to electricity. There are now 64 miles 
gate length of track, and over 100 cars. The overhead single 
trolley system was employed. The power developed was 670 
nominal electrical horse power at 500 volts pressure. He des- 
cribed the plant, its details and operation, estimating by three 
different methods the total amount of power developed, and gave 
data of the effective power, cost of production, etc. In discussion 
it appeared that the operating expenses are very little increased, 
and the receipts are nearly doubled. both by expansion of the line 
and increased speed, which induces people to ride for pleasure. 
It was very much more economical than animal power. 

In Washington, D. C., a new system is soon to be built having 
а main circuit and local ones with connections about 90 feet apart. 
This system has given good results on a 2,000 foot line, and is 
economical in construction, the feed-cable, trolley, wires, yokes, 
etc., being on top of the ties and very accessible. 


WESTINGHOUSE ALTERNATING CURRENT MOTOR. 


The Westinghouse Electric and Manufacturing Company are 
now making a new alternating current motor, which they claim, 
owing to its many advantages over any similar motor. is bound 
to become a great success. As it does not require any higher ten- 
sion than the na fifty volt alternating current, its useful. 
ness makes it especially commendable for the operation of «-wing 
machines and other minor requirements of power. The company 
has already received orders for five hundred motors. 


INVENTORS' RECORD. 


. Patenta issued July 15. 


Alarms and S8ignals:—Burglar Alarm, J. H. Pruitt, 482,077. 

Conductors, Conduite and Insulators:—Conduit for Electric or Cable 
Railroads, J. Lynch, 482,416. 

Distribution :— Means for Generation and Conversion of Electrical Engrgy, 
А. De Castro, 482,022. Induction Coil or Transformer. C. E. Kammeyer, 
482,050. Regulation of Arc- Light Circuits, D. Higham, 482,310, 

Dynamos and Motors :—Dynamo Electric Machine, F. A. Perret, 482,169. 
Commutator- Brush, J. Е. McLaughlin, 482,206. Armature of Dynamo- Elec- 
tric Machines, О. A. Enholm, 482,387. Armature, E. Wagemann, 432,500. 


Lamps and Appurtenances:— Electric Arc Lamp, E. C. Russell, 432,284. 
Manufacture of Carbon Conductors, A. de Khotinsky, 432,490. 


Measurement :— Electric Meter, P. H. Korst, 432,058. 


Miscellaneous: - Water Conveyer, G. W. Batley, 481,542 (issued July 8). Elec- 
tric Stop-Motíon for Warping Machines, J. P. Haslam, 432,040. Current 
Regulator or Rheostat, O. Flemming, 432,131. Coin-dctuated Device, P. 
Kennedy, 432,168. Electric Cigar-Lighter, R. Graham, 432,197. Electric 
Heater, J. F. McLaughlin. 482,205. Electric Switch, J. F. McLaughlin, 432,- 
207. Electric Clutch, J. F. McLaughlin, 482.209. Apparatus for Detecting 
Short Circuits, H. Redding, 432,215. Electric Switch, A. G. Frey, 433,294. 
Current-Regulator or Rheostat, G. B. Massey, 482,279. Animal Clipper, С. 
M. Palmer, 432,438. Graphophone, J. H. White, 432,462. 


Railways and Appliances :—Electric Railway, R. M. Hunter, 432,019 
Trolley, W. C. Miller, 432,063.  Electric- Rai liony Switch, W. D. Swart, 432,- 
095. Electrically Propelled Vehicle, R. M. Hunter, 432,136. Electríc Loco- 
motive, W. H. Knight, 432,112. Means for Electric Locomotion J. F., 
McLaughlin, 432,204. Electric. Motor Car, J. Е. McLaughlin, 432,208. Elec- 
trically Propelled Vehicle, J. W. Henderson, 432,237. Multiplex Electric 
Locomotive, C. J. Van Depoele, 482,345. Electric Car, E. Wagemann, 
432.501. 

Secondary Batteries: -Electrode for Secondary Batteries, J. F. McLaugh- 
lin, 432,202. 


Telegraphs :—Telegraphic Relay, J. M. Treber, 432,098. Printing Telegraph, 
W. W. Taylor, 432,453. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


THE ELEKTRON MANUFACTURING CO. 


The Elektron Manufacturing Co. have recently added largely 
to their cash capital to enable them to handle properly their large 
aud constantly increasing business, and they have doubled their 
manufacturing facilities twice during the last six months. They 
now occupy pud all of the large new factory building, Nos. 70-81 
Washington st., Brooklyn, N. Y. Their works are notable for 
fine machinery, whereby all parts are made accurately and inter- 
changeably to standard gauges, and for the methodical and care- 
ful arrangement of their business. A fully illustrated description 
will be found in this issue of their new slow speed Perret motors. 


FISHKILL CORLISS ENGINES. 


The Fishkill Landing Machine Co., Fishkill-on-the-Hudson, N. 
Y., have just issued a new edition of their illustrated pamphlet 
relative to their well knowu Corliss engines, which embody a 

t many special features of excellence. Accompanying the 
escription are a large number of references and several testi- 
monials from users of the engines. The concern have also issued 
another edition of their boiler circular relating to their horizontal 
tubular boilers. 


THE ELECTRICAL SUPPLY CO., CHICAGO. 


The above concern has recently issued a very neat and effective 
circular relative to its Wirt lighting arrester, recently illustrated 
and deecribed in our columns. The essential part of the Wirt 
arrester, which is broadly covered by patents, is a series of con- 
ducting plates wholly insulated from each other and having a 
very small space between them (from туур to ттуу Of an inch), the 
discharge being made to pass over all the breaks in series. Each 
arrester is provided with terminal wires, to be joined to the line, 
and ground wires, thus avoiding screw connections. 


EUREKA TEMPERED COPPER FOR ENGINE BEARINGS. 


The Eureka Tempered Copper Co., of North East, Pa., have 
recently received the following letter from M. C. Connell & Co., 
of Hornellsville, N. Y.: In reply to your favor of the 9th. inst. 
would say that we have been using your tempered copper fur 
bearings on our engine for about six weeks, and we find it better 
than any we have before used. It is giving good satisfaction and 
we are well satisfied with it." 


THE JEROME KIDDER MANUFACTURING CO. 


The above company are recently in receipt of a number of tes- 
timonials as to their electro-medical apparatus. The following 
will serve as a sample :— | 


OrricE or INDIANA BANITARIUM, | 
BRookKviLLE, Ixp. 
Dr. В. P. 8торрлар, Prop. ( 


JEROME KIDDER M'r'a. Co.. 
820 Broadway, New York, 


Please send by American N one No. 5 Tip Battery with sponge elec- 
trode, etc., coinplete. * * * The first of these bp batteries I bought of you, I 
sent in 1873 to a friend in Omaha. The last was in 1888 or 84 when I had ап 
office at West 45th street New York. Since then I have been persuaded into dry 
cell, chloride of silver and all sorts of others, two of which are now in my house, 
but none have ever done for me so much work and done it so well as your No. 5. 
1 enclose draft on New York. Sincerely, 


May 2d, 1800. 


S. P. STODDARD. 


ELECTRICITY IN JAMAICA, WEST INDIES. 


A short time ago we published a very interesting article by 
Mr. A. Livingston Bogart on the electrical status of Bermuda. 
Mr. Bogart showed that that old British colony, with its new 
Halifax cable, was well in line with modern electrical work and 
ideas. Mr. H. C. Wilson, the Superintendent of Government 
Telegraphs in Jamaica. is now on а visit to the United States, and 
informs us that the ‘‘ Isle of Woods and Springs” is also in the 
van so far as electricity is concerned. e telegraph service, 
which was established in 1879, now has 48 offices open, 8 more to 
he opened, 1,000 miles of line, and a staff of about 150 employés. 
The lines are worked on the single current system, with Siemens 
polarized relay and Daniell battery. The principal offices are 
Kingston and Port Antonio, the latter place being very busy 
owing to the enormous growth of the American fruit trade. 
There is also a good telephone system. Recently a local electric 
light company has been formed which has put in a fine Thomson- 

ouston plant, using good construction materials, such as Simplex 
wire, etc. Theconipany is already an agsured success. Several 
isolated plants are also being put in, and one has just been started 
at the new American Hotel at Constant Springs. lt ia now pro- 


THE ELECTRICAL ENGINEER. 09 


to operate the street railway electrically. Jamaica will 
old a Tropical Exhibition beginning January, 1891, when a good 
electrical display will be made. 


APPARATUS BUILT BY BOYS. 


Some most creditable work is now being done in the electrical 
classes of various educational institutions, and well worthy of note 
is some of the рны constructed during the past year by the 
students of the High School, Newark, N. J., under Prof. Sonn. 
The first of a series of prizes was taken by a tine Ruhmkorff coil, 
which has now been brought into daily use in the school. It is 
more powerful than that purchased for the use of the class, for 
which $40 was paid. Made by thesame boy wasa Holtz frictional 
machine, modelled after a machine worth $100, and described as 
being & very fine piece of workmanship. Among the apparatus 
handed in for competition were microphones, electro-magnete, 
galvanometers, electric motors, Leyden jars, and all kinds of elec- 
trical appliances. As there is no workshop in the achool, most of 
the boys have been obliged to do their work at home. This is 
such a manifest disadvantage that Prof. Sonn of the Physics class 
is in hopes of having a shop, fitted with lathe and other appliances, 
built for the use of the boys. This is a most commendable lead. 
It is beyond question that a SE order of manual training has 
now become necessary, not only from the shop work of the tech- 
nical scho ol, but because of the intellectual development induced 
by doing and observing rather than merely studying. The prac- 
tical teaching of electricity in schools will eventually be adopted, 
and its results will speedily be seen in the raising of the standard 
of electrical artisans and craftsmen. 


THE SANDWICH ISLANDS CABLE. 


John T. Waterhouse, the Honolulu capitalist, returned to this 
city yesterday, says the San Francisco Chronicle of July 10, from 
an extended Eastein visit. Mr. Waterhouse was one of the prime 
movers in the financial proposition of establishing an ocean cable 
between this citv and Honolulu, and liis Eastern trip was on busi- 
ness connected with the proposed cable. Mr. Waterhouse is evi- 
dently not at all pleased with the result of his Eastern trip, for in 
conversation last evening he said: “ Ізивіпевв at the islands and 
the trade with this country are at a standstill. The recent elec- 
tions at Honolulu and change in the cabinet and other adininis- 
tration offices have, of course, placed business men and capitalists 
on tenter-hooks, but nothing as compared with the effects of the 
tariff question.” 

Notwithstanding his failure to interest the leading Eastern 
capitalists in the Hawaiian cable proposition, Mr. Waterhouse 
said that while he had accomplished practically nothing there was 
still a large degree of progress in the movement from а new and 
outside source. 

" English capital vested in American syndicates," said Mr. 
Waterhouse, has been slowly absorbing many leading American 
industries, and the syndicates are now, looking for connections 
outside of the United States, and more especially at Honolulu and 
in the Australian colonies. The colonies are developing very rap- 
idly, and a telegraphic communication with San Francisco will 
soon be an absolute necessity. I dare not tell just what is being 
done in this matter, but rapid progress is being made.” 

Mr. Waterhouse intimated that an English syndicate was ar- 
ranging to build a great ocean cable line from San Francisco to 
Honolulu and thence to Melbourne and other points in Australia. 


AN ELECTRIC ROAD FROM BROCKTON TO BOSTON. 


A special dispatch from Brockton of July 16 says :--The out- 
look for constructing a system of electric street railways, which 
will finally connect Brockton an! Boston, looks more hopeful 
after to-duy. The petition of the East Side street railway fur a 
location in this city to the boundary lines of Abington. Holurook, 
Avon and Easton was considered by the board of alderman, and 
granted, with the usual restrictions. Among those present at the 
meeting of the aldermen were the East Side directors. tbe 
gelectmen of Randolph and several other gentlemen who would 
not divulge their names or business. It is said they represented 
New York and Boston capitalists who are interested iu the pro- 
posed system of railroads. The plan proposed in connecting 
Brockton and Boston is to build the road as far as Neponset, 
where it will connect with the West End system. There is an 
electric road in Quincy already, and one is to be built thissummer 
in Randolph. There will be 15 miles of road built in this city. 
The prime mover at the head of this scheme is said to be one of 
the car motor concerns, whose object is to have a system con- 
structed which will be open for the inspection of capitalists in 
other towns and cities. The East Side road has asked for a 
location in Avon, and others are demanded in Holbrook, Ran- 
dolph, and possibly Braintree. 

LONG BRANCH, N. J., is agitating the subject of an electric 
road and hopes soon to get one, although the first application, by 
the Monmouth Electric Railroad Co., for a borough franchise, was 
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THE WESTINGHOUSE ELECTRIC COMPANY'S RAILWAY WORK. 


The first electrical equipment turned out by the Westinghouse 
Electric Company was put in opération on the Pleasant Valley 
road, on July 4th, and has been in daily operation ever since, 
without a hitch of any kind, in marked contrast with motors of 
less substantial construction. 

The motors heretofore made for street railway purposes have 
generally required the use of wrought-iron pole.pieces, and a 
necessarily complicated construction. The motor made by the 
Westinghouse Electric Company, however, does not require 
wrought-iron pole-pieces. Its principal part is a strong and rigid 
cast-iron frame, which carries the bearings and pole-pieces. The 
gear-wheels and pinions have broader faces than those heretofore 
made; in fact, everything about the apparatus indicates strength 
and reliability. The cape for the bearings and the pole-pieces are 
arranged so that the armatures, coils and field magnets can be 

conveniently removed for the purpose of repairs, and there is used 
an electric governing apparatus of novel construction which seems 
to possess advantages over all forms heretofore tried. 

To protect the gears from rapid wear, and to deaden the sound, 
it is proposed to surround the gear-wheels by a cast-iron dust- 
proof box, which will contain a sufficient amount of oil to keep 
the teeth of the gears cunstantly lubricated. This lubrication will 
lessen the friction and the noise, and the box which will surround 
the gears will so far deaden the sound as to make it unobjection- 
able. The noise made by apparatus which has been in use a consid- 
erable time, and which has become badly worn, has grown into a 
nuisance, and street railway officials generally are expressing the 
hope that some way may be found for transmitting the motion 
from the motor to the car axle without the use of gear-wheels, for 
the reason that they are not only troublesome on account of the 
noise, but because the rapid wear involves heavy expenses for 
repairs. 


ARMINGTON & SIMS ENGINE COMPANY. 


We have received from the Armington & Sims Engine Co. a 
beautiful album of views of Providence, R. I., and of the leading 
manufacturing establishments of that rich and busy city. The 
first view shown is that of the Armington & Sims Works. a hand- 
some and substantial co!lection of factory buildings commodiousl 
grouped for the production of engines known around the world, 
and that have won everywhere the highest encomiums for 
American mechanical genius and skill. 


THE MEN WHO SUCCEED. 


Young mechanics make a very egregious mistake, says the 
Builders’ Gazette, when they begin to think that they do too 
much for their employers when they work a few moments over- 
time to complete a small task they are performing, just at the 
time the whistle blows to quit work. More young men have been 
kept from receiving an advance in their wages from this than 
from 2 other known cause. 

Employers watch the movements of young men very closely, 
and the least little thing oftentimes places them in an unfavorable 
light before their employers. It isthe young man who studies the 
interest of his empora, and is not afraid to give him a few mo- 
ments, that gets the rapid advancement. He is the young man 
selected when there are any favors to be granted. 

I can tell in twenty minutes in any workshop the young man 
who is most likely to succeed in his trade. He is the last to leave 
his work, and is always prompt in beginning it. These fellows 
that drop their work at the moment the whistle blows are always 
the ones that the employer is ready to discharge when business 
gets a little slack. 

The young man who takes the interest of his work at heart, 
and his employer into consideration, is very rarely laid off in 
slack times. 


HARRIS-CORLISS ENGINES FOR LOWELL. 


The electric light company at Lowell has received the new 500 
h. p. engine made by the Harris-Corliss Co., of Providence, and 
the foundation for it and those of the boilers will be completed at 
the new plant this week. The new plant will be ready for oper- 
ations next month. Four new boilers will be put in. 


NEW ENGLAND TRADE NOTES. 


THE STANDARD ELECTRIC Co. OF VERMONT, have just shipped 
to John M. Snarpless & Co., of Chester, Pa., a 200 incandescent 
light plant, ordered through their Philadelphia office. 


PRESIDENT H. А. PEVEAR, of the Thomson- Houston Co., with 
Mrs. Pevear, his son, H. T. Pevear, and wife, and Mrs. T. F. Ban- 
croft and daughter, starts this week on a trip to Alaska. 


PAINE & FRANCIS have received the order to furnish two Edi- 
son 500 light dynamos, for the new Exchange Building on State 
street, which the New England Wiring and Construction Com- 
pany are at present fitting up with the interior conduit " system, 
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THE ELECTRIC MUTUAL INSURANCE COMPANY is about to ap 
point a new inspector, the volume of its business making such 
action necessary. This week, too, a meeting of the stockholders 
will be held to increase the number of directors to 15, several 
prominent electricians to be added to the present board. 


THE NEW ENGLAND WIRING AND CONSTRUCTION Co. have ге. 
ceived the contract to wire the Chamber of Commerce, Central 
Wharf, Boston, for over 1000 lights capacity. The interior con- 
duit” will be used throughout, and there will be no gas piping 
whatever in the building, which will be connected to the general 
Edison system of Boston. They are also at present wiring for 
about 225 lights the Bradley building, on Tremont street, which 
also will take its current from the Edison station. 


THE EVANS FRICTION CONE Co. have received orders to equip 


the new station of the Leavenworth Electric Light Company, of 


Leavenworth, Kans., with their frictionalsystem of driving dyna- 


mos. The station has been especially designed for using the Evans 
system, and will consist of two compound Ball engines, five Thom- 


son-Houston arc machines, and three Heisler dynamos. The shaft 
on which are the pulleys to drive the dynamos, will be coupled 
direct to the engines. The Evans Co. are also in receipt of an 
order to equip two Thomson-Houston H. I. dynamos at the Coche- 
co Mills, Dover, N. H., with their frictional system of driving. 


PETTINGELL, ANDREWS Co. have secured the agencv for New 
England, New York State, Pennsylvania and Eastern Canada. of 
the Tested Fuse Wires," tested by the Massachusetts Electrical 
Engineering Company. These fuse wires and American Safety 
fuses are made of the best material and tested and guaranteed by 
the Massachusetts Electrical Engineering Company, and are meet- 
ing with great success since their introduction a few weeks ago. 
All orders from the above mentioned States must be sent to Pet- 
tingell, Andrews Company, and new agencies for other States will 
soon be made. 


WESTERN TRADE NOTES. 


Mr. G. R. МОҮЕЗ has accepted the position of manager of the 
Chicago Electric Club. Mr. Noyes is a graduate of Harvard and 
the management are to be congratulated on their selection. 


MR. J. C. LIGGETT, of the Milwaukee Edison Company, was in 
town this week investigating the various systems and arrange- 
ments of the electric lighting plants in the Chicago theatres with 
the view of adopting the best points embodied therein in a similar 
plant he is about to install in Milwaukee. 


Mr. J. L. BARCLAY has removed the offices of the Westinghouse 
Electric Railway Company from the Rialto building to a hand- 
some suite on the ground floor of the Pullman building. Their 
new quarters are very roomy, and are being handsomely and 
tastefully fitted up. 


Mr. G. A. EDWARD KOHLER, Western manager of the Eddy 
Electric Motor Co., of Windsor, Conn., has just sold a 8-horse 
power motor to Ederer & Co., 151 Wabash avenue, where it 
will be employed to operate machinery for manufacturing fish- 
nets. The electric motor is slowly but surely finding its way into 
every possible class of manufacture. 


THE ELECTRICIAN'S TIME Co. is the name of a new company 
just organized in Chicago to do a business in watches, diamonds, 
jewelry, etc., principally amongst electrical men. Their offices 
are located at 167 Dearborn street, room 416. Very special in- 
ducements are held out to electricians and all should patronize 
the new company. Mr. L. W. Collins, the late genial manager 
of the Electric Club, represents the company. 


THE KNAPP ELECTRICAL WORKS are doing a brisk trade all 
the time in their various specialties. In addition to their Grim- 
shaw wire they are selling a large amount of the American Elec- 
tric Works line wire for pole work. The Knapp annunciators 
still find a ready market as always, and quite a number of electric 
motors for ventilating purposes and other classes of work are 
being sold. 


THE SUNBEAM INCANDESCENT LAMP Co., cor. Randolph and 
Canal streets, are taxed to their utmost capacity turning out their 
lamps. These lamps are manufactured to fit any socket, have a 
remarkably long lite and do not blacken. The efficiency is also 
high, and there is no diminution of the rated candle power during 
the whole life of the lamp. Mr. Cook, the treasurer of the com- 

ny, has just returned from a trip, and has brought away with 
im some nice orders. 


THE ELECTRIC MERCHANDISE Co. are doing a remarkably large 
business in electric railway supplies, to which they give their un- 
divided attention. They are bringing out new and valuable 
specialties in this class of work all the time and their devices are 
meeting with widespread adoption by electric railroad men in all 

rts of the country. Their latticed iron poles, which are manu- 

actured specially for them by the Wisconsin Bridge and Iron 

Company, are in especial demand and meet a want which has 
long been felt. 
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Л have examined piles of broken rails, links, pins, wheels and 
axles and have never been able to discover a fracture in good 
honest matertal.— Wilitam 8. Huntington. 


THE WORK OF THE STREET CARS. 
Pe ee to figures compiled recently tbere are 


now nearly 9,000 miles of street car track in this 


country and Canada. The figures furnished us by the 
Street Railway Journal, in response to an inquiry, are as 
follows, being derived from the latest returns received from 
street railway companies :— 


Miles of Horse Railway - - - - 5,9024 
* & Rlectrio - - - - - - 1,753 
* * Dummy - -- - - - 556 
Cable 441 
Total mileage - - - - 8, 6524 

Number of Electrio Roads - - - 261 
“ * Cable 6466 ee o- 44 


It will be seen that the electric roads begin to play a 
very important part in the street railway field, exceeding 
25 per cent. of the mileage and of the number of roads, 
which are not far short of 1,000. When we remember 
that street railways have been running since about 1832, 
and the electric roads, as a practical commercial service, 
since 1885, it will be seen that electricity has developed 
and conquered at an amazing rate. 

It is no wonder that the problems of street railroad 
work are so attractive to electrical inventors and electrical 
engineers. They begin to realize the magnitude of the 
field, its possibilities, and the fact that it is theirs in a 
pecaliar and special way. It isalso a good training school 
for the heavier work that awaits beyond in operating many 
of the present steam railroads. 
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The work of the street railroads in the urban transporta- 
tion of our people is enormous. In St. Louis it has been 
found that the whole population is carried 110 times a 
year by the street cars. In the State of New York the 
surface street railways, 91 in number, carried 368,496,648 
passengers during the year ending September, 1889, or the 
whole population of the State fifty or sixty times. If we 
added the 217,000,000 of the elevated roads, it would 
make the population of the whole Empire State ride not 
less than eighty or ninety times a year in the street cars. 
Probably such high ratios do not apply over the whole 
country, but the figures are still very striking, even if 
minimized. There are slightly over 29,000 street cars, 
open and closed, in America. If, say, 18,000 of these are 
in daily commission and carry no more than 200 passen- 
gers each, the total number of passengers is not less than 
1,314,000,000 per annum. This would give every inhabitant 
of the United States about 20 car rides a year. 

Evidently street railway work is rapidly assuming gigan- 
tic proportions, and as it grows it opens up a larger and 
larger area for electrical engineering and electrical pro- 
ductions. 


COST OF ARC LAMP TRIMMING. 


ONE of the regular items of expense in operating an arc 
station is that of lamp trimming. As a general rule, and 
perhaps universally, the carbon trimmers are paid at the 
rate of about $2 per day, and eacb man has so many lamps 
assigned to his care. The general manager of a large plant 
in the Southwest informs us, however, that he has tried 
the performance of trimming duty on a piece-work basis. 
At first they paid their trimmers 24 cents per lamp, во that 
the men made as much as $75 to $90 per month, although 
the circuits are very long. Since the middle of May, they 
have reduced the rate to 2 cents per lamp, the men still 
making as much as $65 per month. Each man, it will be 
seen, looks after more than 100 lamps per day. 

A disadvantage of this method is that the men are hardly 
likely to take time to give the lamps the care they require, 
the trimmer being more anxious as to the number of the 
lamps than as to their efficient burning. On the other 
hand, the men, since they get so much for each lamp on 
their * beat," are anxious to secure new customers, and 
will readily go out of their way to secure additional busi- 
ness for the station. We think the subject an interesting 
one, and would be glad to have other data or expressions 
of opinion from our readers. 


CHEAP CONTRACT WORK. 
THERE is no denying the fact that cheap and dishonest 


competition has cut much of the interior wiring business 


into pieces, so that reputable contractors often do not care 
to bid on work. It is true the lighting wires are subject 
to inspection, but the rates asked are so low sometimes 
that one knows immediately that, inspection or no inspec- 
tion, either the purchaser will * get left" or the contractor 
In ordinary work for bells, 
annunciators, alarms, etc., where conscience is not kept on 
the alert even by fear of the inspector, the work is fre- 
quently disgraceful. If it were plumbing, the architect 
knows that he would have to deal with a board of health 
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or with a nervous buyer whose sense of smell had been 
abnormally developed by the reading of sensational hygi- 
enio literature. But wiring—the lowest bid will win the 
day. This is not as it should be, and until architects are 
themselves able to judge of the quality of the work and of 
the goods used in the installation, they should call in a 
trustworthy expert or engineer, whose modest fee for ex- 
amination wil be recouped many times over in the solid 
satisfaction enjoyed by the occupants of the property. 
The subject is one of general interest to the electrical pro- 
fession. There is certainly room for better work, and bet- 
ter prices for it, and the effort should be made to raise the 
standard in both respecta. 


LIGHTNING PROTECTION. 


THERE is perhaps no more anxious time for the central 
station manager than when he sees a thunder storm ap- 
proaching, with the consciousness that the entrance of 
lightning into the station may ruin part of his machinery, 
if it goes no further to entail more serious destruction. 
The lightning protection of central stations has in fact 
been the constant study of not a few electricians and in- 
ventors of eminence, and that there is still room for study 
and improvement is evidenced by the frequent appearance 
of new devices designed with this object in view. Quite 
recently our columns have contained descriptions of appa- 
ratus of this nature in which the object aimed at was the 
elimination of all self-inductive resistance from the circuit 
on the one hand, in order to present no obstacle to the 
path of the oscillating discharge ; while, on the other 
hand, we described a device in which self-inductive resist- 
ances were purposely inserted in order to force the dis- 
charge to take an easier path to earth, In our last 
issue we presented another modification, in which the pur- 
pose aimed at is not only to eliminate all self-induction, 
but all non-inductive resistance as well. Mr. Holcombe, it 
will have been noted, has accomplished this by the connect- 
ing to the line direct a device possessing a potential of its 
own in opposition to that of the liue, but offering little or no 
resistance to the passage of a lightning discharge. 


Small Are Lamps. 


WHILE at the outset arc lamps were employed to a con- 
siderable extent for interior illumination, their use is at the 
present time confined almost exclusively to outdoor illu- 
mination except in cases where large interior spaces are to 
be lighted, and where the height of the ceilings permits of 
the even distribution of the light. It has often been re- 
marked, however, that an arc lamp of small candle power 
ought to find a large field for application for interior illu- 
mination, and it is indeed strange that efforts in the past 
have not been made or have not been successful, if made, 
to produce a lamp of this nature. We believe that some 
attempts, with fair success, have been made abroad, but 
up to the present this field seems to have been entirely neg- 
lected in this country. We are glad to note, therefore, 
the appearance of a lamp designed for such a purpose, and 
which we describe in another column. With good mech- 
anism and good carbons, so as to insure a steady light 
equivalent to 150 or 200 candle power illumination, there 
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ig no reason why such a lamp should not come into exten- 
sive use, especially on the score of economy. 


Electric Metal Working. 


Now that electric welding, pure and simple, has attained 
a firm foothold in the arts, we see springing up around it, 
and as а direct result of it, a variety of most valuable and 
interesting processes worked out by Prof. Thomson and his 
associates. Among these we describe in this issue a pro- 
cess for case-hardening, devised by Prof. Thomson, in 
which the high heat produced by the current is employed 
to effect the deposition of carbon from a hydro-carbon gas 
surrounding the piece to be treated. ‘Tbis process will be 
recognized at once as analogous to that employed for the 
flashing of incandescent lamps in order to obtain uniform- 
ity in the filament. In the present instance, however, the 
body upon which it is deposited combines with the carbon 
to form a steel coating. Mr. Lemp’s process of electric 
swaging seems also destined to a wide application, not 
only on account of the nicety with which the operation 
can be performed, but equally on the score of its economy. 
It is safe to say that we have by no means reached the end 
in this work, which indeed seems without limit. 


Developing the Phonograph. 


A BRIEF article elsewhere in our pages gives a few inter- 
esting details as to the later development of the phono- 
graph. It appears that 8,000 phonograph or graphophone 
machines are now in use, and that the number is rapidly 
increasing, ав it is likely to do when a single firm finds em 
ployment for as many as 16. After ten or twelve years of 
telephonic exploitation, there are well over 400,000 tele- 
phones in use, and since the newcomer will prove far more 
generally serviceable, there is no reason for doubting that 
after a like period not many short of a million phonographs 
will be at work. The phonograph is a much simpler piece 
of apparatus to master and run than the sewing machine, 
and of its immense convenience we can speak from per- 
sonal knowledge and experience. A feature that gives it 
special interest to electrical people is its dependence upon 
electricity as a motive power. Not a little ingenuity has 
already been shown in supplying motors and batteries for 
its operation, and it is obvious that further uses for elec- 
tricity will be found as new fields for the phonograph are 
opened up. 


Mercury Thermal Cut-Outs. 


As a method of protection from abnormal currents, fusi- 
ble cut-outs have found wide application, probably as much 
on account of their simplicity as for any other reason. 
When applied to the protection of delicate instruments, 
however, the difficulties encountered in drawing down a 
fusible metal, on account of its lack of tenacity, and also 
from its extreme fragility, limit its use. To avoid this, 
Mr. Stephen D. Field has applied the mercury cut-out in 
an ingenious manner, by which not only is uniformity and 
strength obtained, but the cut-out 1s saved from destruc- 
tion, and, upon the cessation of the abnormal current, 
immediately assumes its former guarding functions. The 
cut-out shows itself to be quite satisfactory in its operation 
under severe conditions, 
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THE RIES ELECTRIC TRACTION-INCREASING 
SYSTEM. 


We have recently devoted considerable space to the dis- 
cussion of the increased adhesive effect produced between 
driving wheels and rails and other metallic surfaces when 
traversed by an electric current under given conditions. 
Among the contributions upon this interesting subject, we 
have had the pleasure of describing in detail' the important 
results obtained by Mr. Elias E. Ries, during a series of 
original investigations and experiments extending over a 
considerable period, in the direction of applying this 
method of increasing tractive adhesion to steam and elec- 
tric railway locomotives. 

It will be remembered that in this system of electrically 
increasing traction as developed and practiced by Mr. Ries, 
a low tension quantity current is made to flow through a 
local circuit of almost negligible resistance, of which cir- 
cuit the driving wheels and that portion of the track rails 
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We are enabled this week to present to our readers, 
through the kindness of this company, a perspective view 
showing the general appearance of a steam passenger loco- 
motive equipped with their electric traction-increasing ap- 
paratus, and we hope soon to be able to make public the 
results of the new series of tests that we understand are 
now in progress on the Baltimore and Ohio Railroad. 

Referring to our illustration, it will be seen that the 
traction-increasing current is generated by a small alternat- 
ing current dynamo driven by a rotary engine supplied 
with steam from the locomotive boiler. The engine and 
dynamo are mounted upon a common base secured to the 
boiler in the position formerly occupied by the sand box. 
One or both pairs of driving wheels are electrically insu- 
lated from the body of the locomotive and from each 
other by the use of special insulation surrounding the 
driving box and side rod brasses. The insulation so far 
employed has proven itself fully capable of withstanding 
the exceptionally severe strain to which it is subjected, and 
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immediately below and between them form the principal 
part. This current produces a slight local heating or in- 
cipient welding effect at the points of contact between the 
wheels and rails, which is practically instantaneous in its 
action, and brings about a decided increase in the coeffici- 
ent of friction between the opposing metallic surfaces. 

Practical interest in the subject has recently been awak- 
ened among railway men by the exhibition of working 
models of this invention at the annual meetings of the As. 
sociation of Railway Telegraph Superintendents', and of 
the American Railway Master Mechanics Association’, held 
at Niagara Falls, N. Y., and at Old Point Comfort, Va., 
respectively, on June 18 and 19, 1890, at which the new 
method of increasing tractive adhesion met with consider- 
able favor, the models exhibited showing an increase in 
traction due to the current of over 200 per cent. Prelimi- 
nary tests of the invention, as applied to steam locomotives 
in regular service, have been very successful, and this, to- 
gether with the favorable reports of experienced railroad 
officials who have investigated the system, has recently 
led to the organization, in Baltimore, Md., of the Ries 
Electric Traction and Brake Co., with a capital stock of 
$2,000,000, for the purpose of further developing and 
introducing the same. | 
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tests made after several months of continuous service have 
led to its permanent adoption for this class of work. 

Electrical connection with thetwo pairs of drivers is main- 
tained by means of peculiarly constructed brushes bearing 
upon brass sleeves secured to the central portion of each 
driving axle. These brushes are connected, by means of 
heavy stranded copper conductors, with the source of low 
tension current, which in the case illustrated is & trans- 
former (not shown) placed in proximity to the main driving 
axle. А type of machine is now about to be used, how- 
ever, which generates directly the low tension quantity 
currents required. As the resistance of the traction-increas- 
ing circuit is practically constant under given track con- 
ditions, the flow of current is usually regulated by 
varying the electro-motive force, which, on account of the 
low resistance cf the circuit and multiple connection of the 
driving wheels, can be kept very low. The current density 
at the points of contact between the driving wheels and 
rails can be varied at will, according to the percentage of 
increased adhesion desired, the usual range being from 500 
to 2,500 amperes. 

It is proposed to use part of the current generated by 
the dynamo, either directly or indirectly, according to the 
type of machine employed, for the operation of electric 
locomotive and train brakes, electric headlight and train 
lighting, etc., in addition to its use for increasing traction. 
The dynamo is generally kept running at a slow rate of 
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speed when not otherwise employed, and is so constructed 
as to respond promptly and automatically to any demand 
that may be made upon it within the limits of its capacity. 

Experiments already made upon a large scale have 
shown that by this method it is possible to increase the 
tractive adhesion of locomotives n 25 per cent., thus 
enabling them, with a saving of fuel, to haul a largely 
increased load, to mount heavier Lese and to descend 
the same under perfect control and without the skidding 
of wheels. Besides this, it will enable railroads to haul, 
with their present engines, much longer trains than they 
can now do, thus not only increasing the carrying capacity 
of the road, but saving largely the wear and tear upon 
tracks and bridges that the use of heavier engines for this 
purpose would entail. It will likewise enable both passen- 
ger and freight locomotives to make better speed and 
to maintain schedule time notwithstanding ordinary unfa- 
vorable conditions of the track due to the weather. 

A recent report of a large railway shows that an increase 
of one-fifth of one car per train brought an increased 
revenue of over $50,000 in six months. It is needless to 
say, therefore, that if the claims made by the Ries Electric 
Traction and Brake Co. for their traction-increasing system 
are even partially realized in practice—and the experiments 
already made by Mr. Ries go to indicate that these claims 
are entirely within the mark—the increased, earnings to 
railroads from the use of this invention would be simply 
enormous, to say nothing of the operating and other ad- 
vantages to both steam and electric railways that would 
result from its adoption. 


McDOUGALL'S ELECTRIC CAR MOTOR. 


In our last issue we described the electric car now being 
constructed by the McDougall Electric Co., after designs 
by Mr. Wm. M. McDougall. The latter gentleman has, 
however, devised still other means of construction, and 
among them is one in which the motor revolves with the 
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Кіа. 1.—McDovGALL ELECTRIC CAR. 


shaft placed vertically and connected to the axles by bevel 
gear. The manner in which this is carried out is shown in 
the accompanying engraving, Fig. 1, which shows a side 
elevation of the car truck, Fig. 2 showing the motor en- 
larged and in section. As shown, the shaft x is coupled to 
the short shaft 4, supported by bearings upon the frame of 
the motor and between these bearings is the bevel gear D 
meshing with the pinion r. The bevel gear-wheel p and 
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sleeve are slipped endwise upon the shaft a by lever and 
fork, and when the wheel р is in contact with the pinion Р 
the car will be propelled. 

The motor is provided with field-magnets m, supported 
by the main frame P of the machine and the beams of the 
car. The armature-shaft a passes into the pinion F, and in 
order to allow the armature and shaft to be lifted out, a 
square or key is placed at the lower end of the shaft to connect 
the same to the pinion r, and this pinion has a tubular hub 
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and flange within the frame for holding the pinion in 
position when tbe armature-shaft is withdrawn. 

In order to lessen the friction Mr. McDougall makes 
use of a concentrically grooved plate Q, and a similar plate 
Q', fastened upon the armature-shaft with steel balls in the 
concentric grooves for supporting the weight of the 
armature. The upper end of the armature-shaft is 
supported by a removable cross-bridge в, bolted to 
the main frame, and having a central ғы for the 
armature-shaft, so that the armature can be lifted out 
when this bridge is unbolted and removed, and to fa. 
cilitate this operation a trap is provided in the floor of the 
car, so that by lifting or swinging the same inside access 
is given to the motor. The commutator and brushes being 
at the upper end of the motor, are easy of access for clean- 
ing or repairs by simply lifting the trap. 


AN ELECTRIC SIPHON. 


THE application of the siphon for the conveyance of 
liquids from a higher to a lower level is an old one, but 
when it is attempted to apply it on a large scale difficulties 
are encountered due to the accumulation of air in the upper 
end of the siphon, which stops the flow. In order to avoid 
this, Mr. George W. Bailey, of Brooklyn, N. Y., has 
recently devised a method which is illustrated in the 
accompanying engraving. Here the siphon pipe @ dips at 
one end into the water a and extends upward over the 
bank and downward to the lower level c. e is a hole con- 
necting the interior of the pipe at the top of the bend with 
chamber f. Within this chamber is placed a float y, which 
is connected by the stem g', with one of two electrical con- 
tact points À À', so that when the float g falls the contact 
will be made between these points, and when the float g is 
raised the contact will be broken. i is an air pump arranged 
to exhaust air from the bend of the siphon-pipe and j is an 
electric motor arranged to drive the air pump. 

A storage battery Ж, is connected with the electric 
motor by the wires Г /' , so that when the current is closed 
in those wires the electric motor j will be operated to drive 
the air pump so as to exhaust the air from the bend of the 
siphon. The wires Г and “ are connected, respectively, with 
the contact points Л and Л’, Current is generated by 
means of a dynamo machine m, driven by a turbine wheel 
n. The water for driving this turbine wheel is taken near 
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falling within, the siphon pipe d being tapped by a branch 
pipe o, leading to the turbine for that purpose. 

The operation will now be readily understood :— When 
the siphon pipe is in perfect operation, the water will rise 
up in the chamber f sufficiently to raise the float g and 
break the current of electricity by separating the contact 
pomts Л and A’. Under these circumstances there will be 
no current to drive the electric motor j, and consequently 
the air pump will not operate. As fast as any air accu- 
mulates in the bend of the siphon pipe, it will rise up into 
the chamber f, and the level of the water will fall therein 
until the float has descended far enough to bring the con. 
tact points Л and л’ together, so as to close the current. 
This will start the electric motor j in operation so as to 
drive the air pump and exhaust the air from the chamber 
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THE LOOMIS INCANDESCENT DYNAMO. 


Constancy of potential on incandescent circuits has long 
been recognized to be essential to long life in incandescent 
lamps, and dynamo builders have made this quality in their 
machines subservient to almost every other. To attain 
this object—that is, constant potential at varying loads—the 
Eureka Electric Company, of this city, have brought out a 
machine designed by their electrician, Mr. O. P. Loomis, 
in which compound winding is applied i» a most effective 
way. The machine, which is illustrated iu the accom- 

anying engraving, is of the conecquent pole type, but 
instead of following the usual practice in compound wound 
machines, Mr. Loomis places the seriea coils directly upon 
the pole pieces. In this way their action is intensified by 
their being brought as close as possible to the armature. 
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TRE Loomis INCANDESCENT DYNAMO. 


J. This operation will continue until the air has been 
exhausted sufficiently to raise the level of the water and 
with it the float, so as to separate the contact points A and 
h’. In this manner the air pump and electric motor will 
be required to operate only to a very slight degree, in 
order to keep the bend of the siphon free from the accu- 
mulation of air. Atthe same time an ample charge will be 
maintained in the storage battery k by the continuous 
operation of the turbine n and dynamo m. | 

Mr. Bailey believes that with an arrangement similar to 
that described above, many natural waterfalls might be 
availed of for power, in many cases where sluices or tun- 
neling would either be impracticable, or too expensive, 
especially as natural waterfalls usually occur in rocky 
places, where the conditions that are unfavorable to 
almost every other agency, still admit of the use of 
electricity. 


Another feature of the series coil is, that a wide copper 
strip is employed instead of wire, the object being to 
obtain as low a resistance as possible. Mr. Loomis finds 
that the winding and insulation of such a copper strip can 
be very easily performed and that it is quite as economical 
as copper wire, as regards cost, if not more so. The 
latter would have to be very heavy to carry the current 
and the turning of the corners would involve difficulties 
which are absent in the copper strip. 

The result of the compounding is that the potential of 
the machine remains practically constant between full 
load and one lamp, as we had occasion to note in a recent 
trial. | 
The machines are built in sizes varying in capacity from 
25 lamps to 750. The 600 light machine has a current- 
output of 400 amperes, and its armature is wound with a 
cable consisting of seven No. 10 wires, and having a re- 
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sistance of .009 ohm. This cable is іп one continuous length 
and tapped by copper strips connected with the commuta- 
tor. The shunt coils consist each of twelve layers of No. 
10 wire and have aresistance of 19.5 ohms. The series 
coils consist of 6 turns of copper strip .065 inch thick and 
5 inches wide, wound on each pole piece, and have a com- 
bined resistance of 0.0013 ohm. The machine is designed 
to give 110 volts at 950 revolutions, and weighs 5,600 
pounds. All the mechanical as well as the electrical 
details have been well worked out, and the machine 
presents a very neat and compact appearance. 


ARC CIGAR LIGHTER AND TABLE LAMP. 


THE convenience and cleanliness accompanying the 
n of the electric current for heating purposes has 
already found many uses for it, among which the electric 
cigar lighter is now a familiar object in many cities. 
Heretofore this class of apparatus has embodied a con- 
struction involving the heating of platinum or german 
silver wires, but a departure in this respect has recently 
been made by the substitution of the arc light. This has 
been carried out very neatly in apparatus shown in the 
accompanying engraving. The cigar lighter consists in 
fact of a small arc lamp, the mechanism of which is hidden 
in the ornamental base. By pressing the button shown, 
the arc is started, and the mere application of the cigar 
end at the arc serves to light it uniformly. The lamp con- 
sumes only half an ampere of current at an E. M. F. of 50 
volts—that is, the electric engery equivalent to an incan- 
descent lamp, and as it is lighted intermittently, the cost 
for current is but trifling, not exceeding, it is claimed, 15 
cents a month ; while the avoidance of all burnt matches, 
the trimming of lamps and other cigar-lighting devices 
gives it a distinct value. The lamp is adapted for both 
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AN ARC CIGAR LIGHTER AND TABLE LAMP. 


continuous and alternating and for are or incandescent 
circuits. The carbons are calculated to last one month 
with ordinary use. 

The lamp can be readily transformed into a table lamp 
for the studio, drawing-room or office, with the addition of 
an ornamental shade, It gives a light equal to 180 candle 
power, equivalent to more than ten 16 c. p. lamps, the 
light being of a pure white. The renewal of the carbons 
involves but a slight and infrequent expense, while the 
economy of the arc light per unit of current energy makes 
it very economical. This interesting novelty 18 manu- 
factured by Messrs. Schefbauer & Co., of Paterson, N. J., 
and is being introduced by the E. P. Gleason Manufac- 
turing Co., of this city, who have one on exhibition—the 
first that has been shown in publio, 


THE ELECTRICAL ENGINEER. 


[July 30, 1890. 


BLICKENSDERFER'S ELECTRIC RAILWAY SYSTEM. 


WHILE the ingenuity of many inventors is still being em- 
ployed in the perfection of the details of overhead railway 
construction, not a few are at work on the solution of the 
best method of conduit construction for the reception of 
the conductors, Among the methods proposed are several 
in which avoidance of the slot has been a leading feature, 
and a recent plan with this object in view is that proposed 
by Mr. U. Blickensderfer, of Chicago. 

The manner in which this is carried out is shown in the 
accompanying illustration, the general idea being to have 
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a constant contact with the buried insulated conductor by 
making, as it were, a trolley of the car itself. 

Contact with the moving car, whereby the motive current 
is conducted or transmitted to the car and its motor, is 
made by first flashing a temporary starting current through 
each helix or solenoid coil B, as the car advances, which 
raises the movable core p, till it comes in contact with the 
flat conductor-bar r placed longitudinally under the car. The 
initial, or starting current, therefore, is a temporary cur- 
rent. Its course or circuit is shown by a line of dashes in 
the engraving. 

As the car wheel depresses each pin-head n, it brings the 
springs F and с together at A, which completes a circuit for 
the initial current, viz., from the main buried conductor 4, 
through the solenoid coil B to the ground, for the return 
current. | 

The initial current flows only while the car wheel is 
treading each pin-head down, in passing. It is, therefore, 
but temporarily in action, its purpose being merely to raise 
each forward core before the car conductor-bar leaves the 
rearward core contact. But the instant the initial current 
flows, and raises the soft iron core p, it also magnetizes it ; 
and then by virtue of its imparted magnetism, the core D 
in turn attracts the soft iron piece E, purposely placed on 
the end of the spring c, and draws the spring over till it 
touches at E the core р at its lower end. It thus com- 
pletes a circuit for the motive current, viz., from the main 
buried conductor wire a, through the solenoid coil B, the 
spring. c, core D, car conductor-bar L, and motor N, to 
ground. The course of the motive current is shown by 
the dotted lines. 

As the motive current, after being put in circuit and 
action by the initial current, passes from the main a, by 
the wire a, first through the helix of the core p, and thence 
through the core, conductor-bar, car motor, etc., it takes 
the place of the temporary initial current in keeping the 
core raised, after the temporary current has flashed or per- 
formed its brief part, and then ceased. The motive cur- 
rent, therefore, by virtue of its course, continues to keep 
the core elevated to a contact with the car conductor-bar, 
as the car moves forward, and until it has passed by ; and 
80 on. 
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By the construction adopted the slot is avoided and no 
shock can be obtained by persons or animals passing, since 
the core bolts p are “ dead," electrically, except when the 
car is over them. 


THE WALKER ELECTRIC METER. 


Our readers will remember that in a recent issue! we 
described the electric meter designed by Mr. G. W. 
Walker, of the Walker Electric Co., this city. "This ap- 
paratus, it will be remembered, is sv constructed that the 
current strength is, as it were, continuously photographed, 
so that all disturbances or irregularities due to friction in 
the apparatus, were a mechanical marker employed, are 
done away with. Since our description above referred to 
has appeared, Mr. Walker has entirely remodeled his me- 
ter, though not altering the principle, but resulting in a 
simplification and re-arrangement of the parts, which con- 
siderably increase its efficiency. 

The improved meter, as it appears at present, is shown 
in the accompanying engraving, Fig. 1, with the cover 
removed. Ав will be seen, it consists of an ammeter coil 
in the shape of a solenoid, in which an iron wire in the 
shape of a nearly complete circle is placed as a core; to 
the same shaft to which the circle or core of the armature 
is attached there is also fixed a light aluminum sector, pro- 
vided witb a fine vertical slot, and ‘Immediately behind 
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this sector is a screen, separating thesector from the box 
which encloses a roll of sensitized photographic paper. 

The interior of this box is shown enlarged in the engrav- 
ing, Fig. 2. The screen before the box containing the sensi- 
tized paper has a horizontal slot, which permits the light 
from an incandescent lamp to fall upon the paper so as to 
form the line of light, 3. Besides this there is a series of 
perforations in the screen, which permit the light to enter 
and form the dote, 1, shown. ‘The vertical slot in the sector 
is arranged to come immediately in front of a second hori- 
zontal slot in the screen, so that in whatever position it 
may be it will allow a ray of light to pass from the lamp 
and throw a single dot, n, upon the sensitized paper. 

In this way it will be evident that, depending upon the 
strength of the current passing through the solenoid, the 
sector will take up a corresponding position which will be 
indicated by the impression made by the ray of light upon 
the moving paper. The varying position of the dot traces 
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a curve which will be further away from the end of the 
box as the current is increased. The perforations forming 
the dota, 1, shown, will cause a corresponding number of 
lines to be photographed on the paper, and these perfora- 
tions are so spaced that the distance between two consecu- 
tive lines represents two amperes of current. 

The slot which forms the horizontal line, J, is normally 
closed, but at intervals of one hour it is opened for a frac- 
tion of a minute so as to allow the line, J, to be photo- 
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graphed, and in this way the time record is obtained ; the 
space between the successive lines, J, representing hours, 
are half an inch apart, and the curve formed by the moving 
dot of light, n, indicates continuously the ampere strength. 

It is evident, however, that some means must te provided 
for causing a continuous movement of the paper roll, and 
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this is effected by means of a small clock movement which 
is wound automatically by the small electro-magnet shown 


jn Fig. 1. 


The full roll of paper, it will be noticed, is mounted upon 
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a spindle, 4, and after passing before the perforated screen 
passes to the receiving spindle, в. It is held taut by the 
roller, к, which is mounted on the arm, r, provided with a 
spring, с. By turning back the arm, в, the roll of paper 
can be easily slipped out and a new roll inserted. When 
no current is on, the meter is at rest, but the lighting of a 
single lamp immediately sends a current through the relay 
and photographing lamp shown in Fig. 1, which also starts 
a clock movement in operation that revolves the paper before 
the screen. А roll of paper sufficient to last one month 
may be placed in the box, after which time it is taken out 
and developed in the ordinary way. 

The curve indicated on the chart can be readily meas- 
ured up in the same way as a steam engine indicator dia. 
gram, so that practically no calculation is required to 
ascertain the number of ampere hours. 

We have seen the Walker meter in operation, and the 
results obtained with it are very satisfactory. The engrav- 
ing, Fig. 3, shows the meter covered completely and occu- 
pying a space of about one square foot. 


CONVERTERS WITH CORES OF IRON FILINGS. 


THE pernicious effects due to the generation of Foucault 
currents in the armatures of dynamo machines very soon 
led to their lamination, and the introduction of converters 
brought out still more prominently the necessity for the 
subdivision of the iron when subjected to changing mag- 
netic conditions. 

In carrying out still further the lamination or subdivis- 
ion of the core, Mr. De Castro, of this city, has adopted 
a method, which is the subject of а recent patent, and 
which consists in the employment of iron filings, arranged 
in such way as to be loose or free to move, so that the par- 
ticles may vibrate and be subjected to the action of mag- 
netic lines of force derived from electro-magnets or from 
an exciting coil. The field of force in which the iron 
filings are thus placed is a varying field of rapidly-alternat. 
ing polarity, which sets the mass of iron filings into rapid 
motion or vibration. The coils are arranged within induc- 
live proximity to the vibrating mass of filings, and are 
influenced thereby for the induction of alternating currents, 

The manner in which Mr. De Castro has carried out this 
idea is illustrated in the accompanying engravings, Fig. 1 
showing the general arrangement and Figs. 2, 3 and 4 
being views of the converter employed. 

The coils, a a’, are the field or exciting coils, being in- 
cluded in a circuit, a a, and fed by an alternating-current 
dynamo. The coils are fitted with soft-iron cores, с c, 
laminated, as shown in Fig. 3, by being built up of plates 
of soft iron and clamped in to iron top and bottom plates, 
cc. They are arranged with their opposite polar ends, N 
8, facing one another and spaced sufficiently apart to make 
room between them for an armature or inductor, B, which 
consists of a coil arranged to be traversed by the lines of 
force induced by the coils, a a’. The outer ends or poles 
of the field-magnets are connected together to form a 
closed magnetic circuit through the medium of the posts, dd, 
which also form a mechanical connection between the top 
and bottom plates, c c, by which the whole structure is 
solidly united. 

The inductor, в, as shown in Figs. 2, 3 and 4, is built up 
of two or more coils, e e, and intervening spaces, f f, the 
latter being closed at the top and bottom by plates of vul- 
canite, mica, or other non-magnetic substance. These 
spaces are partly filled with masses of iron filings, g g, 
which should be sufficient to about two-thirds fill the 
spaces or chambers. 

In a state of rest the iron filings are held by gravity іп 
the lower portions of the chambers, as shown in Fig. 4, the 
upper portions being empty. If now an aiternating current 
be sent through the coils, A a’, thereby magnetizing their 
cores, the iron filings which are subjected to this rapidly- 
alternating field are set into active vibration, Their bodily 
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movement is back and forth in one mass, or the mass may 
divide and its two portions may fly toward the opposite 
poles during one phase of the pulsation, and during the 
succeeding phase they may fall back toward the centre of 
the space, their vibration thus taking place toward and 
from the centre in two masses. In so doing each of the 
separate particles, being magnetized by induction, has the 
effect of a separate minute magnet moving through the 
coils, e e, and hence these coils, in addition 10 bellis excited 
by the mere projection of the lines of force from the mag- 
nets, A a’, through them, are further inductively affected 
by the bodily movement of the magnetic particles of iron 
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to the same effect as though so many separate small mag- 
nets were quickly moved into the coils. 

The same idea has been арра by Mr. De Castro in the 
construction of the cores of dynamos, and experiments 
which he has made lead him to believe that by the em- 
ployment of cores of subdivided iron or iron filings in lieu 
of solid cores, he can secure inductive effects of much 
greater intensity than heretofore and effect a considerable 
economy of electric energy and insure the conversion of a 
greater number of lines of force or energy than has hereto- 
fore been possible. 


THE FRENCH CABLE. 


The French Cable Co. is increasing its capital from 514 to 11 
million francs, and stock subscription books have been opened in 
Amsterdam, Brussels and Paris, 
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DELANY'S SYSTEM OF PRIVATE LINE TELEG- 
RAPHY. 


Tue necessity of having direct and rapid communica- 
tion between correspondents in different cities some time 
since created the “ private line," the use of which is con- 
stantly increasing among business firms. The heavy 
expense involved in this method where but one subscriber 
is at each énd of the line has somewhat restricted the use 
of this method, and recognizing the need of some arrange- 
ment by which a line could be automatically distributed to a 
number of subscribers at stated intervals, Mr. Patrick B. 
Delany has recently patented a system adapted to both 
telegraph and telephone circuits. It appears to us that 
this ides, practically worked out, as it is, must supply a 
necessity now rapidly developing, and to meet which the 
Long Distance 'l'elephone Company have already resorted 
to a system of hand transferring of lines simultaneously at 
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can use. This automatic system not only obviates the em- 
ротаи of switchmen, but insures decidedly more relia- 
le and accurate distribution of the line, since the clocks 
are automatically regulated each hour, so that the transfer 
from one pair of subscribers to another must be simulta- 
neous. | 
An important feature of the system is the elimination of 
the clocks from the main circuit, except during the one 
minute in each hour applied to their automatic correction. 
Thus there are no moving or scraping contacts in the cir- 
cuit, and, furthermore, the clocks cannot be affected by 
any disarrangement of the wire. The automatic cutting 
in, correction, and cutting out of the clocks each hour is 
very ingenious and renders the rest of the operation quite 
simple. ZU 
At station x the trailer a carried by the clock mecl- 
anism is shown as resting on the correction-receiving 
segment c. From this segment a line runs through the 
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both ends for such of their subscribers as do not require 
constant facilities. | 

Mr. Delany's system, which we illustrate in this issue, 
comprises an ingenious and effectual system of automatic 
switching controlled by a clock at each end of the line. 
It is 80 arranged that subscribers at distant points may be 
put in communication for five, ten, fifteen. twenty, 
thirty or more minutes in each hour. A New York sub- 
scriber having a branch house or correspondent in Boston, 
may, at a fixed yearly rental, subscribe for a line for five 
minutes in each hour throughout each day. Another pair 
of subscribers may arrange for ten minutes in each hour, 
or for five minutes in every half hour. Another pair may 
be accommodated with fifteen minutes each hour, and во 
on, until the whole time of the line is taken up. Thus a 
single line passed around periodically may be made to give 
ample facilities to a number of firms at a comparatively 
small cost to each. "Very many concerns whose business 
does not warrant an exclusive wire will be attracted to a 
service which will give them just such facilities as they 
require, and relieve them from paying for more than they 


neutral relay and local battery and back to the trailer. 
The neutral relay is therefore closed and the main line, 
which is connected to the armature, is grounded through 
its front post and the polarized relay. While in this posi- 
tion the main line is disconnected from the subscribers. 
Now, with the trailer at y touching the small blade a, cur- 
rent from the positive pole of the main battery M. B. at v 
energizes the polarized relay at x, drawing its armature 
against the tension of the biassing spring and closing the 
local cireuit of the setting or correcting magnet of the 
clock at x. Б 

On the end of the lever of this magnet is а wedge- 
shaped piece which, when the armature is drawn down to 
the magnet, enters a corresponding notch in the arm at- 
tached to the trailer shaft, and sets the trailer exactly in 
the centre of the correcting segment, or in a position corre- 
sponding to the thin segment over which the trailer at Y 
is passing, and from which the correcting impulse is being 
sent out. 'The sending correcting segment at v is but 
about one-tenth the size of the segment for the réception 
of corrections at x. The latter represents one-sixtieth of 
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the oircle, as the trailer is exactly one minute in passing 
"over it. 

The sending correction segment represents about five 
seconds ; therefore, the clock at x may be half a minute 
slower or half a minute faster than the clock at v and still 
be within the scope of correction from the small segment 
at X. 

Shonld the trailer at x reach the correcting segment 
before the trailer at v reaches the small correction segment, 
no correction can be received at x from the operating 
battery at v, which is normally on the line, for the reason 
that this battery attracts the armature of the polarized 
relay in the direction in which the spring is pulling it. 
Not until the trailer at v reaches the small segment and 
closes the local circuit of the pole changer, putting the 
negative pole of the main battery м. B. to the lime, will the 
polarised relay at x be affected. As soon as the trailer at 
v passes off of the small segment the local circuit of the 

je changer is broken, the positive pole of the main 
Кшт is restored to the line, and at the instant that the 
trailer at v passes off of the insulation represented by the 
black line, the trailer at x passes off of the receiving seg- 
ments for corrections, and the line is given to each of the 
first pair of subscribers exactly at the same instant. 

The switching, or simultaneous transfer of the line, is 
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moved to the next pair of subscribers by the mbvement of 
the pawled armature levers. When, at the end of five 
minutes, the clock trailers reach а tooth on plate 1, the 
batteries of the polarized switching instrumeht are again 
reversed, and the line is transferred to the hext pair of 
subscribers, and so the transfer goes on regularly so long 
as the clock is wound up every eight days. will be seen 
that tbe transfer of the line is made simultaneously and 
with a snap, and, that the main line contact is quiet until 
the time expires. Any portion of an houY may be given 
to any pair of subscribers by simply connecting the sub- 
scriber's branch line to the number of segments required. 
The branch lines to the subscribers are normally switched 
to a vibrating bell, so that when the cng comes on, the 


operator's attention may be attracted and no time lost. 


NOISELESS GEARS FOR ELECTRIC CARS. 


THE method of transmitting the power of the motor to 
the axles of electric cars has absorbed probably as much 
attention as any other detail of electric car construc- 
tion. In the method now generally in use, owing to 
the high speed of the armature, it is customary to use a 
small pinion, and at least one counter-shaft between the 


Fig. 8.—SPLiT AXLE GEAR, SHOWING HUB AND SECTION OF COGGED RM REMOVED. 


accomplished in the following manner: The circuit table 
of the clocks comprises two parts or rings, with six projec- 
tions on each, and brought together in alternately inter- 
locking position, so that the twelve teeth or projections lie 
dn the track of the trailing finger. The trailer corresponds 
to the minute hand of the clock. The projections repre- 
sent five minutes each, because it takes the trailer five min- 
utes to pass over one. The set, 1, is connected to the neg- 
ative pole of the split battery, в B, the other set, 1!, being 
connected to the positive pole of the same battery. This 
battery works the polarized switching instruments, P RI. 
The main line is normally connected to the trailing finger, 
al, of these polarized switching instruments. There are 
twelve separate segments in the circuit table of these in- 
 struments, If there were twelve subscribers wanting five 
minutes facilities in each hour, each would be connected to 
one of these segments. The one minute appropriated to 
the correction may be taken from the last or first sub- 
вогірег, and allowance made in his rental for the same. 

In the diagram the trailers of the clocks are shown at 
unison, and the trailers of the switching instruments are 
on the segments of the last subscriber. When the clock 
trailers pass to the first projection of plate 1!, the batteries 
of the polarized switching instruments, P R!, will be 
reversed, and the trailers connected to the main line are 


armature and the large gear on the axle, in order to get the 
desired reduction in the number of revolutions of the car 
wheel These gears and pinions are subjected to very 
heavy duty and, in addition, are exposed to dust and dirt, 
which, in comparatively short time, necessitates their re- 
newal, involving considerable expense. In order to avoid 
this, and at the same time to provide a noiseless gear, Messrs. 
Chadbourne, Hazelton & Co., general agents for the Wen- 
strom Consolidated Dynamo and Motor Co., have recently 
brought out an interchangeable elastic gear which possesses 
a number of novel features. | 

The manufacturers of this gear have started out on the 
principle that contrary to the present practice, where one 
of the gear wheels is made of softer material than the 
other, the softer cog should be put in the wheel having the 
greatest number of teeth. The manner in which this has 
been carried out is shown in the accompanying engravings, 
Figs. 1 and 2, which illustrate the new intermediate gear 
as a whole, and as taken apart to show its construction. 

As will be seen, the gear is made up of three separate 
parts : The blank or hub which is keyed fast to the axle; 
the removable rim which holds the cogs, and which ів 
bolted to the hub; and lastly the wooden teeth, which are in- 
serted in the rim. At first thought it may seem that the 
wooden teeth would hardly stand the strain and wear and 
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FIG. 1.—INTERMEDIATE GEAR AND PINION. 
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tear which is brought upon them in street car service, but 
in New England, where the largest mills are driven by tur- 
bine wheels, and where thousands of horse power are used 


in a single mill, this entire power is transmitted through 


bevel gearing, the larger gear always having wooden cogs, 
for the reason that nothing else has yet been found that 
would stand the work. "These cogs last several years, and 
then are renewed at a slight expense, being simply driven 
in the iron frame of the wheel, and they have the advan- 
tage of being elastic and noiseless. 

he teeth which are used in these gear are of selected 
wood, and are driven in with white lead, and wedged at 
the base in the usual way ; they are then put into the gear 
cutter and cut in the ordinary manner. The rim is made 
of a specially fine grade of cast iron and slips over the 
blank, being held in place by six bolts, Between the rim 
and the hub islaid a sheet of oil paper, which prevents 
any corrosion, and also stops any vibration or bell tone“ 
from the gear. 

The blank is keyed firmly to the intermediate shaft and 
need never be removed. After the wooden teeth have 
become entirely worn out, all that is necessary is to remove 
the six bolts and slide off the rim ; an extra rim with the 
teeth in it can then be put on, the entire change not occu- 
pying over ten or fifteen minutes, Any ordinary carpen- 
ter or wheelwright can then re-cog the old rim and cut the 


teeth in a half day's time, so that the expense of replacing. 


the cogs is merely nominal. 

The armature pinion is made of forged steel with the 
teeth case hardened after being cut. 

The split gear intended for the axle is shown in Fig. 3. 
In order to avoid breakage and noise the same construction 
is employed as in the intermediate gear. The split gear is 
composed of two parts, the blank or hub which 1s split and 
put on to the axle, and the rim which is also split and put 
on so as to break joints with the hub. 

These gears have been adopted on the electric railways 
at Atlantic City, Wilmington, Richmond, and a number of 
other places, where they have given excellent satisfaction. 


THE DEVELOPMENT OF THE PHONOGRAPH. 
BY T. C. MARTIN. 


Tar writer has had in his hands during the past week a 
volume of unusual interest and importance. It is the re- 
port by Edison phonograph of the meeting of the Associa- 
tion of Phonograph Companies held in Chicago last May. 
The convention lasted two days. In place of the stenogra- 
pher, with his paraphernalia of note books and penci's, ap- 
peared the little machine that so many people are still apt 
to regard as a,toy; and all that was said was indelibly 
written with the tongue. The proceedings of one day 
were *taken down" by the graphophone, and of the other 
day by the phonograph. The record made by the phono- 

aph on May 29 comprises 40,000 words upon 61 cylin- 

ers. It has now been transcribed by typewriter, and the 
first copy, handsomely bound, has been,sent to Mr. ‘Thos. 
A. Edison for the library of his laboratory at Llewellyn 
Park. 

The method of reporting or recording is simple. Two 
machines stand side by side at the place usually occupied 
by the stenographer. The speakers address the meeting 
from any point they choose, or if, like Henry Clay or 
Henry Ward Beecher, they walk about while they declaim, 
no objection is offered. As they speak, the reporter, seated 
at machine No. 1, repeats every word softly yet distinctly, 
prefacing each speech by the name of the man who makes 
it. The cylinder being rated to carry 1,000 words, it be- 
comes necessary when that limit is approached to quit 
machine No. 1 and to begin work on machine No. 2. This 
is done very easily. By the time No. 2 cylinder is charged 
with words, No. 1 is ready once more, and again a change 
of position is made. The results are eminently satisfac- 
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tory. 'The slight movement is attended by no fatigue or 
inconvenience, and it is not at all difficult, even with a fast 
talker, to carry over and continue the record. A little 
knack and study soon enables one to chase close upon the 
heels of the orator, and even to anticipate the conclusion 
of many of his sentences. Any good stenographer is 
familiar with that part of reporting work, and naturally 
such a man is quicker at it than one whose mind is not so 
trained, to become expert in the new art. One great point 
that presenta itself to notice is that the record is ready for 
Very often no one can read the 
stenographer’s lines and curves but himself, and sometimes 
the best stenographer is baffled by notes only a few hours 
cold. But there is no difficulty here. Of course, as in or- 
dinary stenographie work, the reporting staff can work in 
relays, and one machine take up the thread of discourse 
where the other drops it. 

Such a performance as this to which the bulky volume 
of 40,000 typewritten words bears evidence is not to be 
gainsaid. It has to be dealt with on its merits, and all the 
harsh criticism in the world can but leave the fact as 
much a fact as ever. Since the phonograph has attained 
this degree of practical perfection and usefulness, it be- 
comes more than ever an object of importance in the eyes 
of electricians and electrical engineers. 

At the present time there are in the neighborhood of 
8000 phonographs and Tainter graphophones in use in this 
country, the phonograph largely preponderating, it is said. 
Both instruments are made, rented and operated under the 
controlling patents owned by the North American Phono- 
graph Company, which, with a capital of $6,600,000, has its 
headquarters in New York city. This company has as 
licensees throughout the country the following sub-com. 
panies, very much as the telephone companies are the rep- 
resentatives of the parent company in Boston :— 

The Michigan Phonograph Company ; the New England 
Phonograph Side ; the Wisconsin peg dg Com- 

any; the Kansas Phonograph Company; the Western 
ennsylvania Phonograph Company; the Pacific Phono- 
ph Company; the Ohio Phonograph Company; the 
Columbia Phonograph Company ; the Florida Phonograph 
Company; the New York Phonograph Company; the 
Nebraska Phonograph Company; the Texas Phonograph 
Company ; the Missouri Phonograph Company ; the Min- 
nesota Phonograph Company ; the New Jersey Phono- 
raph Company; the Iowa Phonograph Company ; the 
Spokane Phonograph Company ; the West Coast Phono- 
raph Company ; the Alabama Phonograph Company ; the 
olorado and Utah Phonograph Company ; the South Da- 
kota Phonograph Company; the Montana Phonograph 
Company ; the Georgia Phonograph Company ; the Ken. 
tucky Phonograph Company; the Eastern Pennsyivania | 
Phonograph Company ; the Tennessee Phonograph Com- 
апу; the Wyoming Phonograph ара ; the Central 
Nebraska Phonograph Company; the Old Dominion Pho- 
nograph Company ; the Chicago Central Phonograph Com- 
pany ; the State Phonograph Company of Illinois. The 
names of these corporations fairly mark out their territory. 
The Kansas Company operates also in New Mexico; the 
Columbia (D. C.) Company in the States of Maryland and 
Delaware ; the Missouri Company in Arkansas and the In- 
dian Territory ; the Old Dominion Company in Virginia, 
North Carolina and South Carolina. These 31 companies, 
many of which are of recent formation, represent a capital 
that probably approximates $20,000,000. All of them are 
at work, and not a few are experiencing a very rapid growth 
of business. ' 

It would, in fact, be rather difficult to determine the 
bounds of phonographic development, so varied and numer- 
ous are the avenues of employment that open up to it. 
Verbatim reporting is one of these, and but small. The 
machine is finding its way with quiet swiftness into all 
manner of business offices. One firm in Chicago uses 8 ; 
another house in Richmond is not satisfied with less than 16. 
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A large number are rendering excellent service in edito- 
rial and publishing offices. Tug ErgcrRICAL ENGINEER has 
two, and will soon have more. Out in Milwaukee, two 
printing offices have made a specialty of setting up from 
phonographs, the compositors dispensing with time-honored 
* takes " of copy. Cleaner proofs are the result. Under 
such a régime 
inoffensive “comp.” A large number of lawyers, patent 
solicitors, stenographers, бетшше authors, actors, musi- 
cians, linguists and other professional men are using the 
machines. An interesting and novel feature is the use of 
the machine for obtaining daily reports from foremen in 
large factories. Such men can generally talk vigorously and 
vell, but a pen they shun and abhor. It has been discov- 
ered, however, that they will pour out heart affluence in 
discursive talk” upon a waxen cylinder in a most admira- 
ble and effective manner; and this new method of factory 
reports is naturally coming into vogue with gratification to 
all parties concerned. Out of the whole 8,000 machines, 
it is estimated that 75 per cent. are in business service. 
` New York has already 600 machines running. 

The motive power to run the machines is a subject that 
is still actively discussed. This question can hardly be 
settled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
thát motor is energized in various ways. Sometimes the 
current is derived from an Edison-Lalande battery, one 
great advantage of which is its constancy. Sometimes the 
current is taken, through a resistance, from the incandescent 
lighting circuits. There is a very general preference for 
storage batteries, and nearly all the makes have been tried. 
With the graphophone have been coupled Lugo and other 
motors ; and the small size Perret has been found very 
successful. In view of the fact that the 8,000 machines 
bid fair to become 800,000 in the next ten years, it will be 
seen that this question of motor and current for them is 
not one of the least interesting now before the electrical 
community. The customer of the sub-company pays $40 
for his machine per year, or the small sum of 75 cents per 
week. The supplies are extras, of course, and there is a 
vast field for work and ingenuity in many of their details. 
By and by it may become a general practice for the com- 
pamies to furnish the supplies to their patrons on a certain 
* flat rate annual basis. А 

Amusement раововтарна are still new, for, although 
countless exhibitions have been given, we have but barely 
entered on the nickel-in-the-slot period, when music and 
oratory, song and speech will be on tap. Nickel-in-the- 
slot phonographs have proved immensely popular where- 
ever introduced, and there is not the slightest reason to 
believe tbat the favor they are in will be simply a short- 
lived craze. Every week brings forth its new sipger, its 
new song, its new march or air; and the public has an ear 
that likes to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest as well as the oldest good story, 
is an amusing companion. Incised with a yarn and a 
laugh from Eli Perkins, it is in more senses than one a 
* howling success." 

The past week, which has seen the issuance of this pho- 
nographic report has by strange coincidence seen, also, the 
issuance of an order from Washington for the treatment of 
phonograms as other ordinary mail matter. This is a step 
forward, and will lead to other improvements and develop- 
ments, especially, it may be assumed, in the standardizing 
and unifying of apparatus, so that the same machine and the 
same record cylinder serve the same purpose every where. 


THE ELGIN, ILL., ELECTRIC RAILWAY, which has recently been 
equipped with the Sprague system and was started up on the 4th 
of July. ran from the start without the slightest hitch, although 
no previous tests had been made of any of the power or electrical 

lant. The road was started with 2 cars, which they have already 

creased, and added another 50,000 watt generator. The cars 
were run free at the start till 12 o’clock, after which till 10 p. m. 
4667 nickels were taken in fares. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


WirH the high speeds now generally employed in alter- 
nating current machines the moving coils are more or less 
liable to derangement, so that they are subject to both 
mechanical as well as electrical strain. In order to over- 
come this difficulty and to obtain a compact as well as effi- 
cient machine, Prof. Elihu Thomson has recently con- 
structed an alternator in which all the coils are stationary, 
and so that no moving contacts whatever are necessary to 
conduct the current from machine to line. The machine 
is shown in section in the accompanying illustration, Fig. 
I, and consists of a stationary armature A, Fig. 2, within 
which revolves the field magnet, shown in Fig. 8. 

The armature a is built up of a number of ring-shaped 
plates or sections of rings bolted together to form practi- 
cally a compound laminated ring. It corresponds in a 
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Fias. 1, 2 AND 8. - THoMsON's NEW ALTERNATING MACHINE. 


measure to a fixed laminated armature, and is supported in 
the interior of the outside casing. 

The end plates x £’ are joined at their outer portions by 
the iron frame-work or casing F, consisting of a cylinder 
surrounding the machine. It is designed to connect the 
outer edges of the end plates е E' magnetically with the 
stationary laminated ring a, surrounding the core м во as 
to embrace the centrally projecting portions of the core M. 
To the inner side of the structure 4, and upon projections 
extending radially inward, are applied the coils, the ring 
and coils thus resembling a multipolar ring or cylindrical- 
shaped magnet whose poles are on the inside. 

The field magnet coils are supported fixedly in the cas- 
ing and energize the multipolar field magnet м, all the 
poles of which are of like name, as shown at N, N, etc. The 
core м is fixed to the shaft of the machine and has the 
laminated pole pieces keyed to it. 

The ring structure A A has interior projections of double 
the number of the projecting poles N N N, carried by the 
ring core-piece. On these projections are firmly secured 
the coils in which currents are to be induced, and which 
are connected to the line wires. The field magnets, of 
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course, require to be energized by a continuous current 
which.can be furnished by a separate exciting machine. 
The action of the machine is as follows: The moving 
field-poles N N м, etc., carried around on the revolution of 
the core-piece M, pass in front of the coils in which the cur- 
rents are to be induced. "The lines of magnetic force pro- 
jecting from these pole-pieces cut across the wire on the 
coils transversely. The direction of the winding and the 
connection is such as to make the effects cumulative in the 
coils—that is, so that if a polar projection N passes, a8 in 
Fig. 2, over the centre of one coil to that of the next its 
lines are caused to cut the wire lying between those cen- 
tres, half of which would belong to that coil, the centre of 
which is being left by the traveling pole, and half to the 
coil toward the centre of which the traveling pole is moving. 
These actions of induction repeatedly following one 
another will be accomplished without a reversal of magnet. 
ism in the core-piece or even in the laminated ring struc- 
ture supporting the coils in which the currents are induced; 
but, on the contrarv, the lines of force will simply be car- 
ried rapidly past wire whose virtual direction of winding 
is opposite alternately, and this will generate impulses 
without the necessity of magnetic changes of polarity tak- 
ing place in any of the core-pieces. rof. Thomson is 
thus enabled to save а large portion of the loss due to mag- 
netic changes or “hysteresis,” in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
construction of the magnetic masses subject to the mag- 
netizing actions of the field-energizing coils, There is also 
secured a strong magnetic field by the expenditure of a 
minimum of energy in sustaining the same, besides which 
none of the wire ob the machine need revolve, thus dispens- 
ing with rubbing-surfaces or sliding contacts when the 
machine is used for the generation of alternating currents, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


Тне work now being done by electric motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, is of more than ordinary interest, and presenta 
one or two novel features. The Gloversville Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply electric power just a month later. They are now 
operating 26 motors ranging from 74 to 2h. p., and these 
26 machines represent so many different glove factories. 
The 34 h. p. motors run eight sewing machines each ; the 
1 h. p. from 12 to 14 machines; and the 2 h. p. from 18 to 
22 machines. The prices for current are $90 per year for 
1 h. p. and $35 for the use of the motor ; $50 for 14 h. p., 
and $25 for use of motor ; $175 for 2 h. p. and $50 for use 
of motor. The motors are owned and supplied by the com- 
pany. 'The users have become familiar with their care, 
and they give very little trouble to the company in the 
care of them ; but they are of course kept under surveil- 
lance and a weekly inspection. 

The service is furnished from 7 a. M. to 6 P. M, each day, 
with an intermission at noon, and proves very satisfactory 
toits patrons. The poweris supplied by Thomson-Houston 
arc machines generating a current of 6.8 amperes. "These 
machines are used at the end of the day for lighting the 
town with arc lamps. The motors used are the constant 
current made by the Excelsior Electric Co., of this city, 
and have been found eminently suitable for their work. 
The Gloversville company now have applications for power 
as high as 40 h. p, and they are considering the advisa- 
bility of putting їп large generators to deliver a 500 volt 
current to furnish power for that special work. The com- 
. pany are obtaining their prime power from compound con- 
densing engines, that answer admirably and are preferred 
to the ordinary non.condensing high speed type. 

The company have begun to furnish motors as small as 
i h. p., running the service right into the houses of the 
operators, so that as the work is paid for by the piece, they 
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can take it home and do it outside the factories. This is a 
little point, but it has its significance. 

The factories really make money by the motors they put 
in, as they charge the “help” that use the machines 50 
cents per week for the use of the motor, the work being 
done by the piece, as stated above. At first no little 
objection was made to this, but now the operators are 
to pay the charge, for the reason that they are enabled 
to do very much more work with the machine run by the 
motor than in the old way. "There is thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatus 
from abnormal currents has lea to tbe construction of a 
large number of cut-vats, both electro-magnet and thermal 
in their nature. In order w avoid the introduction of an 
electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objection to lack of 
uniformity and fragility in fine fuse wires, Mr. Stephen 
D. Field has recently invented an ingenious cut-out in 
which mercury is employed as the fusible, or rather 
volatile, material. Another object aimed at is to obtain 
such a construction that upon the cessation of the abnor- 
mal current the circuit to the instrument is automatically 
restored without the replacement of any material in the 
cut-out. 

The simplest form of Mr. Field’s cut-out is illustrated in 
the accompanying engraving, Fig. 1. It consists merely 
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Figs. 1, 2 AND 3.—FIELD’s MERCURY CUT-OUT. 


of a glass tube with a fine bore which is filled with mercury 
and has two conducting wires sealed in at the ends. The 
passage of an abnormal current heats the mercury, 
vaporizes it and the pressure generated bursts the tube, 
thus rupturing the circuit. 

In order to provide for the automatic closing of the 
circuit above referred to, the construction shown in Fig, 2 
is employed. Here a chamber is placed at one end of the 
tube, which is part filled with the mercury. The air, 
which occupies a portion. of the chamber, being an elastic 
medium, allows the expansion due to the vaporization of 
the mercury in the capillary portion to take place without 
rupturing the structure, as the air becomes compressed 
and the separation of the column of mercury in the capil- 
larly tube can take place, thus opening the circuit in & 
reliable manner without destroying the apparatus, 

Another form of cut-out, shown in Fig. 3, is similar 
to that shown in Fig. 2, except that instead of leaving a 
open air-space in the chamber, a rubber ball filled with 
air is placed in it and the chamber completely filled with 
mereury This prevents the escape of the air from the 
chanber into the capillary tube in transporting or handling 
the appaatus, while affording a sufficiently elastic medium 
to preserve the ees from destruction by the vapor- 
pressure gnerated in its operation. 

Among the practical advantages claimed by Mr. Field 
for this form of cut-out, are first, that, if using only pure 
distilled mercury, it is possible to have absolute uniformity 
in the conductivity of a given size of cut-out. Again, the 
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construction of capillary tubes of glass has reached such a 
stage of perfection that it is entirely practicable to have a 
given diameter uniformly reproduced, and, furthermore, 
the diameter may be very much smaller than it is possible 
to draw any of the known fusible wire metals or alloys. 
Again, mercury has a very high coefficient of resistance, 


It therefore becomes possible and entirely practicable to. 


construct thermal cut-outs of this character so as to permit 
an exceedingly small fraction of an ampere to volatilize the 
mercury at the point of least diameter, and the action will 
take place invariably at the same critical temperature. 
We have seen the cut-out in operation and it seems to 
fulfill all the claims made for it by Mr. Field. 


THOMSON'S METHOD OF ELECTRIC CASE- 
HARDENING. 


Pror. Етно Tuomson has already devised a variety of 
ways of working metals by means of the heat generated 
in them by the passage of the electric current, and has 
recently added to these another interesting method de 
signed to case-harden the metals, such as iron or steel. 
The process consists essentially in heating the object elec- 
trically, and then applying to the metal so heated a sur- 
rounding envelope (eit er gaseous, fluid or solid), for the 
pu of changing or preventing change in the qualit 
of the material, according to the special end to be attained. 

The method is applicable not only to those cases where 
it is desirable to prevent oxidation or change of character 
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FiQGS. 1 AND 2.— THOMSON's ELECTRIC CASE-HARDENING PROCESS, 


in the surface of the metal object which is heated in the 
welding, forging, or shaping operation, but is also applica- 
ble to producing an addition to, or modification in, the 
character of the surfaces of the metal object, either inde- 
pendently of, or simultaneously with, the forging, shaping, 


or other working operation performed upon the metal. ' 


Thus, for instance, it can be applied to the local hardening 
of parts of steel bars and the local case-hardening of iron 
or mild steel bars when heated by the passage of the cur- 
rent for the purpose of welding, forging, shaping, eto. 

To prevent oxidation Prof. Thomson surrounds the iron 
and steel bars with a hydrocarbon gas or other gas con- 
taining no oxygen, such as hydrogen or nitrogen, To chill 
and harden steel the heated bars are suddenly surrounded 
with cooling-fluid, such as water or oil. To case-harden 
the bar it 18 surrounded with a layer of case-hardening 
flux—euch as cyanide of potassium, yellow prussiate of 
potash, shavings of horn, animal charcoal, leather cuttings, 
and carbonate of potash, or the like—and the pieces kept 
hot by the current until the required case-hardening is 
effected as a result of the addition of carbon to the surface 
layer of the material. 

The accompanying illustration, Fig. 1, shows the appa- 
ratus designed to accomplish this. As shown, the bar to be 
treated is surrounded by a casing, к. This casing is sup- 
plied, through a pipe, r, with ordinary coal-gas or gasoline- 
vapor during the oe of the metal, so as to preserve 
the same from oxidation during the welding or like opera- 
tion performed upon the object heated. 

The casing is constructed of sheet-iron, and made in two 
parts, hinged at a, as shown in Fig. 2. Evidently it must 
not make electrical contact with the object treated, but 
must be guarded therefrom by mica, asbestos, or other in- 
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sulating and refractory material applied at the points 
where the object enters the casing. 

Oxidizable metals are by this means thoroughly pro- 
tected at their surface, and, in fact, with gases rich 1n car- 
bon, will receive when highly heated a veritable protective 
layer of deposited carbon, which gradually carbonizes the 
surface of an iron bar while heated and steelifies or case- 
harders it. 


LEMP'S METHOD OF ELECTRIC SWAGING. 


Амома the recent developments of the electric welding 
process of Prof. Elihu Thomson, is a method of swaging 
metals devised by Mr. Hermann Lemp, of the Thomson 
Electric Welding Co. The apparatus employed for this 
purpose is shown in the accompanying engraving, Fig. 1, 


Fics. 1 AND 2.—LEÉMP'8 METHOD OF ELECTRIC SWAGING. 


and will be seen to consist of a welding transformer, one 
clamp of which is made movable. 

The latter clamp is actuated by means of a piston-rod, 
R, secured to a piston working in a cylinder, c. Steam or 
air pressure is applied at opposite ends of the cylinder 
through pipes controlled by a four-way valve, the handle 
of which is indicated at I. In one position of the handle 
communication is opened between the inlet, s, and one end 
of the cylinder and between the outlet, p, and the opposite 
end, so as to move the clamp toward the opposite one. In 
the reverse position of the handle the condition is reversed, 
the inlet, в, being connected with the proper end of the 
cylinder to produce a reverse movement and the outlet, p, 
with the opposite end. 

The operation of the apparatus is as follows, B being the 
bar or piece of metal which is to be manipulated. After 
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Fias. 8, 4, 5 AND 0. —LEMP'S METHOD oF ELECTRIC SWwAGING. 


clamping, the current is turned on until the portion of the 
metal between the clamps is heated and softened, when, 
through the application of pressure the cylinder bar is 
divided into two pieces. It is advisable to stop the cur- 
rent just before the separation, thus leaving two pieces 
such as shown in Fig. 2. By separating the bar quickl 

the ends will be left asin Fig. 3. The two pieces wit 

their ends in plastic condition having been thus formed, 
the double forming device or holder—such as shown in 
Fig. 4—is placed between the ends of the heated bars, and 
the lever, L, is turned into position so as to cause the 
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clamps to approach one another, thus pressing each hot 
end and the die or former together, so that the metal will 
assume the shape of the forming or swaging device. In 
this instance a conoidal form is given to the end of the 
bar. The shaping device interposed between the two ends 
of the heated metal might be a die, as shown in Fig. 5, in 
which case each hot-metal piece would be made into a 
stamp. 

The production of a tool such as indicated in Fig, 6 by 
the process described is obvious, it only being necessary in 
such case to use a die or former which shall shape the 
metal into the form indicated after the heating of the 
blank in the clamps or holders, as before described. 

It is obvious that by this method of procedure metal 
may be shaped with great expedition, as no time is lost in 
the removal of the metal from the clamps or holders of the 
electric-heating apparatus. 


AN ELECTRICAL EFFECT'!. 


Ir may be of value to remind teachers of an effect not 
generally known, which is produced by varying the ordi- 
nary mode of performing the experiment of putting pieces 
of zinc and silver in the mouth and touching them, to 
obtain the acid taste which accompanies the completion of 

the electrio circuit. 
Ik the piece of zinc be placed under the tongue, and a 
florin vertically between the upper lip and the top row of 
teeth, and the two metals be brought in contact, a faint 
flash is seen in both eyes when the eyes are open. 

If the eyes are shut the sensation of light is not felt, so 
that the effect is probably due to a muscular twitching. 

It is necessary to use a large silver coin, and not a 
shilling, and to push it well home behind the upper lip. 

The experiment so made seems to be a handy and simple 
illustration of the meaning of subjective phenomena. 


A NOVEL ELECTRIC RAILWAY POLE-TOP. 


A GLANCE at the electric railways in this country will 
show a number of poles of different designs now in use. 
How serviceable the different forms are will depend on the 
rigidity of the pole and partly on the design of the pole- 
top. That the pole should stand a great side pull witaout 
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Еа. 1.—THE VERSTRAETE POLE TOP. 


much bending was early seen, but only lately has due 
attention been given to the features needed in pole-tops. 
These should be strongly made, so shaped as to shed the 
water, and should insulate both trolley and guard wires 
from each othcr and from the pole. Then there should be 
ready means of taking up the slack in both of the suspen- 


1. Edward B. Cook, in Nature. 
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sion wires, and two insulators for carrying the feeders. 
These features seem to be embodied in the new pole-top 
designed by Mr. Edmund Verstraete, the electrician in 
charge of the construction of the Union Depot Railway 
Company’s plant in St. Louis. 

As shown in the accompanying engravings, it is an iron 
cap which may be used with either iron or wooden poles. 
The wooden poles do not need to fit it tightly, as the pull 
of the guy-wires will keep it pressed against one side of the 
pole. The pole-top is merely slipped over the end of the 
wood poles, the top adjusting itself. With iron poles a 
wooden plug and a wood bushing is used, as shown in the 
section Fig. 2. These bushings are thoroughly soaked with 
Simplex paint ; and as the iron flange keeps the adjacent 
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Еа. 2.— THE VERSTRAETE POLE TOP. 


part of the pole dry, the top is always insulated from it. 
The lower end of the pole-top is flared out so as to shed the 
water, and keep the upper part of the pole dry; this insures 
the insulation of the trolley wire from the ground. 

The suspension wires are wound on a drum, whose en- 
larged ends have six holes; a pin through one of these holes 
keeps the drum from unwinding. These pins cannot drop 
out, yet allow the slack of the wires to be readily taken up. 
The drums for the guard wires is 9 inches above that for 
the trolley wire, and is made of insulating material. The 
insulators for carrying the mains or feeders are above the 
guard wire ; hence if both the trolley and the guard lines 
are put up before the mains are, the latter need not be 
slipped through between the suspension wires, but are 
readily thrown over the top and fastened to the insulators. 
The pole-top is well built, simple and inexpensive, and 
seems to be eminently practical. It is made by the Great 
Western Electric Supply Co., Chicago. 


A SERIES STORAGE BATTERY. 


There has recently been brought out in.London a storage 
battery ае especially for lighting on a small scale, such ав 
carriage lighting, which embodies some novel features. The 
battery consiste of a wooden cell, divided into separate partitions 
by the battery plates. The opposite sides of a plate are therefore 
of an opposite character; one side being, as it were, positive, and 
the other negative. The plates iu а cell are therefore in series, 
aud no electrical connections whatever are required, except at 
the two end plates. A wooden frame between the plates prevents 
buckling. A box 14in. long, 4j in. wide, and 6in. Дер. will con- 
tain а battery of 24 plates, that is, 24 cells; and this, we are 
informed, will yield 18 amperes at 48 volts. The plates are cast 
with square recesses, for holding the peroxide, and probably 
would discharge at a rate comparing fairly with other accumula- 
tors. | 


THE SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 
through their Chicago office, have just closed a contract at Fort 
Scott, Kan., to build five miles of road, to be equipped with six 
cars and one 110 horse-power generator. 
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DETAILS OF THE INTERIOR CONDUIT SYSTEM. 


Last week we were enabled to show diagrams illustra- 
tive of the manner in which, by resorting to the “crib” 
system, the Interior Conduit and Insulation Co. introduced 
their tubes intoand throughout buildings. No reference was 
made, however, to the details of construction, which are 
equally worthy of note. As the tube comes in sections, it 
is obviously neeessary to bring sections together in order to 

afford. the continuous channel for the wire. In Fig. 1 is 


Fias. 5 AND 6. 


shown the threading tool with which is furnished a com- 
plete set of dies for all sizes of the tube; Fig. 2 is a sec- 
tion of conduit showing threaded end as used with screw 
coupling, and Fig. 3 is a sectional view of the screw joint 
with the coupling in position. The couplings are some- 
times of metal. When the lengths have been coupled to- 
gether, and the run ія complete, powdered soapstone is 
blown through the tube to smooth the way for the wire, 
which is then fished through very easily with the help of a 
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DETAILS OF'ITHE"INTERIOR CONDUIT SYSTEM. 


crinoline steel fishing wire, at the front end of which is a 
little ball or leader on a universal joint, giving it free 
play to turn in any direction. As many as four elbows can 
be gone around with a flexible wire in this way. At the 
junction and intersection boxes the tube is carried in fully. 


In fastening the tube to walls or beams either staples or 
brass clips are used, the latter being preferable, and in some 
places made compulsory by the Fire Underwriters. 
Where staples are employed they are driven by the staple 
driver, Fig. 4, provided for the purpose, thareby avoiding 
any chance of injury to thetube. The clip, Fig. 5, is re- 
commended, as it is more easily used, and can be employed 
where difficulties are met with in fire proof buildings in 
driving home both legs of the staple. Its position may be 
easily lined out. A French nail is used to attach the clip 
to wall or beam, and after the tube is in position the tongue 
of the clip is pushed through the slot, provided for same, 
and drawn tightly by means of pliers. If desired, the ends 
of the clip may be cut off. 

As a general rule, only six or eight lights are distributed 
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from one tap, and the company prefer to use their flexible 
* twin conductor" for the branches with the two conduct- 
ors in the one tube. Many details of feeder terminals, 
main and branch junction boxes have been worked out. In 
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Fia. 7. 
Fig. 6 is a one-light bracket with locking canopy to fit а 


Junction box, and Fig. 7 shows another variety of attach- 


ment im an ingenious spring ceiling pendant. 


ELMORE'S COPPER DEPOSITING PROCESS. 


Our readers wil remember that about two years ago the 
Elmore process of copper deposition was brought out, which con- 
sists in depositing the metal upon rollers over which travel agate 
buraishers so that the copper as deposited is smoothed down and 


Coen , 
The company formed to work these patents has made consid- 
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erable progress since that time. Works of some magnitude 
have been acquired near Leeds, which leave room for extension. 
At present the plant laid down is capable of turning out five tons 
per week, and this is being increased at the moment to a fifteen 
tons capacity. Several samples of work that have been executed 
iby the company, have recently been exhibited. These embrace 
55 ranging from threads which have been passed cold 
through dies o inches diameter drawn down from spirally 
cut sections te this dimension, up to pipes 18 inches in diameter 
and 14ft. long. Of the thread 40 miles in length go to the pound, 
and it looks like a bunch of hair, while the pipes shown are Yin. 
thick, though the thickness may be increased to any desired extent. 
When it is understood that these results are achieved direct from 
Chili bars without any annealing whatever, and therefore with- 
out any detriment accruing from this operation, some idea will 
be formed of the purity. Specimens were exhibited that had 
been treated very severely, yet no harm had been done to the 
metal. It was as homogeneous as before it was touched. The 
invention accomplishes all this by eliminating the foreign matter 
always found with copper in its usual form. Up till now the 
company has confined its work to straight tubes of an even thick- 
ness, but the system admits of extra metal being deposited where 
required. If, therefore, a bend is necessary, it is proposed to take 
advantage of the irregularity allowed by this process to make the 
neceasary shape. | j | 
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CONTRIBUTIONS TO THE MOLECULAR THEORY 
OF INDUCED MAGNETISM.! : 


BY PROF. J. A. EWING, F.R.S. 


AFTER referring to Maxwell's discussion of Weber's theory, 
which ascribes magnetisation in iron and other magnetic metals 
to the turning of molecules which are already permanent mag- 
nets, and to suggestions made by Profs. Wiedemann and Hughes, 
and lately b . A. E. Kennelly,? the writer describes experi- 
ments which he has made directly bearing upon the molecular 
theory. The experiments were made by grouping near to one 
another a large number of small permanent magnets, each pivoted 
on a fixed centre, and by studying the manner in which the con- 
figuration of the group changed when external magnetic force 
was imposed. The results do not support the notion that the 
molecular magnets form closed chains in unmagnetised iron. 
They lead, however, to the important conclusion that no arbitrary 
conditions of directional constraint need be postulated to make 
the manner in which the molecular magnets turn agree with the 
chief features of magnetic quality. In the writer's view the molec- 
ular magnets are perfectly free to turn in response to external 
magnetic force, except in so far as they are constrained by the 
magnetic forces which they exert upon oneanother. He discusses 
this theory in a preliminary manner with regard to the form of 
the magnetisation curve, the character of cyclic processes, the 
effects of temperature, of vibration, of stress, and so forth, and 
shows that it is in general agreement with the known facts. The 
summary of conclusions is as follows :— 

I. That in considering the magnetisation of iron and other 

magnetic metals to be caused by the turning of permanent molec- 
ular magnets, we may look simply to the magnetic forces which 
the molecular magnets exert upon one another as the cause of 
their directional stability. There is no need to suppose the exist- 
ence of any quasi-elastic directing free, or of any quasi-frictional 
resistance to rotation. 

II. That the intermolecular magnetic forces are sufficient to 
account for all the general characteristics of the process of mag- 
netisation, including the variations of susceptibility which occur 
as the magnetising force is increased. 

III. That the intermolecular magnetic forces are equally com- 
petent to account for the known facts of retentiveness and coer- 
cive force, and the characteristics of cyclic magnetic processes. 

IV. The magnetic hysteresis and the dissipation of energy 
which hysteresis involves are due to molecular instability, result- 

from intermolecular magnetic actions, and are not due to any- 
thing in the nature of frictional resistance to the rotation of the 
molecular magnets. 

V. That this theory is wide enough to admit explanation of 
the differences in magnetic quality which are shown by different 
substances, or by the same substance in different states. 

VI. That it accounts in a general way for the known eff. cts of 
vibration, of temperature, and of stress, upon magnetic quality. 

VII. That, in particular, it accounts for the known fact that 
there is hysteresis in the relation of magnetism to stress. 

VIII. t it further explains why there is in magnetic metals 
hysteresis in physical quality generally with respect to stress. | 

IX. t,in consequence, any (not very small) cycle of stress 
occurring in a magnetic metal involves dissipation of energy. 


THE NEW WESTERN UNION BUILDING. 


The directors of the Western Union Telegraph Company held a 
special meeting on July 22, and were in session for an hour and a 
half. A Jong discussion of the fire and the means necessary to 
overcome its effects resulted in a decision to rebuild all above the 
fifth story. It was finally unanimously determined to construct 
four floors above the fifth, making the structure a nine-story 
building. In order to get still more room, the directors decided 
to build on the top of the building at No. 8 Dey street, which is 
owned by the company, and by means of the low roof of which 
the imprisoned employees were rescued during the fire. The 
reconstructed Western Union building will be plain and square, 
the рее tower and ornamental top being dispensed with. As 
the Dey street building is twenty-seven feet wide and as deep as 
the present central building is wide, all the additional room that 
the company has been in need of for some time will be secured. 
The sixth floor will be used wholly for offices, in addition to the 
third floor, where the present offices are located. The seventh 
and eighth floors will furnish two operating rooms about 75 by 23 
feet each. The Associated Press will have quarters on the sev- 
enth floor, in the new jare of the building. The elevator in the 
Dey street building will run up to the ninth floor. The entrance 
io the Associated Press rooms will be on Dey street, as well as 
through the present building. The ninth floor will be occupied 
by a kitchen and restaurant for the employees. All the batteries 
and dynamos are to be located in the cellars of the building. The 
dynamos have been there for some time, although at one time 
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they were operated up on the battery floor. The material of the 
new of the building will be brick and iron, very much like 
that of the old portion. The time ball will be worked on top of 
the square roof, perhaps on a flag staff. 

The directors gave General Manager Eckert full power to carry 
out their plans. J. B. Smith, builder of the present structure, 
will be engaged to do the work. 

The work of tearing down the three upper stories will be 
immediately. The cost of remodeling and enlargement will be 
great, but no estimates have yet been made. 

The relation of the New York business to that of the country, 
and the fact that the bulk of the Western Union's revenue comes 
from псш local messages, is shown by the reports from the 
test offices. It is the company's practice to receive reports each 
week from its central offices in all the larger cities of the United 
States. The business transacted by the-e offices amounts to more 
than half of the total business of the company, and their reports, 
therefore, afford an immediate and reasonably accurate index of 
the condition of the company's affairs. The reports for the week 
of the fire from the test offices, which are not directly dependent 
on New York for the bulk of their business, show almost the reg- 
ular increase over the corresponding week of last vear. In every 
city which is à business centre, with outlying towns depend nt 
upon it, the bulk of the business is local. In the Mississippi Val- 
ley the company's business centres mor: largely at Chicago than 
in New York. For these reasons the returns iom almost every 
test office west of the Alleghanies and south of the Potomac show 


a steady growth for the week ending last Saturday as coinpared 


with the same week in July, 1889. Of course, in the Eastern and 
Central States, where all except purely local business is more or 
less dependent upon New York, the company's work has been 
very greatly crippled. At the same time, the resulting lo- is less 
than might have been expected. The company’s entire business 
for the week was $10,000 ahead of last year. As the regular 
weekly increase is about $25,000, the effects of the fire, as shown 
by a falling off of $15,000 in the total volume of the company's 
receipts, have been comparatively insizniticant. 


THE KNOWLES STORAGE BATTERY. 


We have recently had occasion to examine a new storage bat- 
tery, the invention of Mr. E. R. Knowles, the well-known elec- 
trical engineer, who has had a lurge experience in the construc- 
tion and manufacture of storage batteries, and in which many of 
the difficulties heretofore experienced in such cells appear to have 
been successfully overcome. 

The new battery, as made by him, is novel and durable in con- 
struction, so that it will withstand mechanical and electrical 
shock without being disorganized or disrupted, or lose the active 
material out of its plates. In fact, as tlie plates are constructed, 
it would seem impossible for the active mut · rial to get loose or 
come out under any kind of ill us ige. All liability of the plates 
to curl or buckle and injurious sulphating appears to be elimin- 
ated. The o have a large storage capacity for their weight, 
and their efficiency is high. The cell is quite simple in construc- 
tion, embo-lying several new features, and the support plates are 
unchangeable and unoxidizable. The cost of the cell has been 
reduced to a minimum, almost the entire method of construction 
1 0 mechanical in its character, very little hand labor being 
employed. | 

A complete battery of these cells has been in active opera ion 
daily for the past eight months, subjected to very severe tests of 
various kinds, and successfully sustaining them all, the battery 
being in as good, if not better, condition now as it was when first 
set up ; and it would seem that the claims made by Mr. Knowles 
for his battery have been fully substantiated by its performance. 
In addition to this, the battery is made on a principle, covered b 
existing patents and others which are pending, which, it is 
claimed, places it outside the pale of present litigation, it being 
neither a battery of pasted plates nor a battery in which the active 
material is mechanically applied to the support plate. It is also 
claimed not to be a secondary-storage battery but a primary-stor- 
age battery, being constructed in such a manner as to be active 
when first set up, and hence able to give a current of electricity 
at once, without being acted upon by a current from some exter- 
nal source, thus saving time and expense in formation. Arrange- 
ments аге now being made to pla e this battery on the market. 


IN MEMORIAM—W. H. SNELL., 


We have received from Бр a memorial pamphlet dedica- 
ted to the memory of Mr. W. H. Snell, the brilliant oung editor 
of the London Electrician, who died this year only thirty-one 
years of age. It has an excellent steel engraving of Mr. Snell 
as frontispiece, and is a compilation of various testimonials as to 
his worth and work. The utterances thus included are from 
such men as Gisbert Kapp, W. M. Mordey, A. Reckenzaun, Guy 
A a i Forbes, Oliver J. Lodge, J. A. Fleming and 
H. Webb. 
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CHICAGO. 


Manufacturing in Chicago—Sillcating Copper—The World's Fair 
Electrician—A New Electrical Organization. 


THE announcement made recently of the sale of the Morgan 
tract, in Sec. 28, Calumet, has had already & marked effect on 
values in the vicinity. The property was held by the estate of D. 
S. Morgan. It comprises {ТЇ acres. The price is $500,000. The 
significance of the sale lies in the fact that the ultimate purchaser 
is understood to be the Westinghouse Electric Company, and that 
the plans of the company contemplate the erection of large sho 
which will empoy 1,500 men. The land purchased is considerably 
more than will be required for manufacturing uses, and a portion 
of it will probably be sold in lots, so that the cost of the land 
actually needed will be greatly reduced if not entirely made up 
from pee of such sales. 

The Washburn and Moen Company will soon begin to build its 
barb wire works on the land recently purchased near Cummings. 

Mr. E. P. Wilson, of the Evanston Electric Light Company, 
wil] remove to Cincinnati, where he has been appointed commis- 
sioner of the Cincinnati Freight Bureau. 

Mr. George G. Mullins, of Los Angeles, Cal., who is at present 
in Chicago, at the Leland House, claims to have discovered a 
method for silicating copper. He says :—‘‘ Electricians have 
always had an obstacle to combat for want of this method, which, 
by ite purifying qualities, greatly increases electrical conductivity. 
By it means an absolutely pure copper casting can be made. 

en there is a flaw in a copper wire great annoyance results, 
and when that wire is in an underground conduit the annoyance 
and ex are greatly increased. Many experimenters have 
been searching for the method but without success." The method 
is understood to be thoroughly covered by patents. 

The Chicago Evening Post, of July 21st, devotes a column and 
a half to electric work in Chicago, and the discussion of the merita 
of the gentlemen proposed for the appointment of electrician-in- 
chief of the World’s Fair. Those informally pro are :—Pro- 
fessor Elisha Gray, of Highland Park; Professor W. A. Anthony, 
E Manchester, Conn., and Mr. John P. Barrett, city electrician of 

cago. 

An ordinance nting more time to the People's Electric 
Light and Motive Power Company of the town of Lake, has been 
vetoed by the Mayor. 

A meeting of about 200 men employed in the construction 
departments of the electric light companies held a meeting last 
week at 167 Washington street and formed an organization. 
James C. Malloy was chosen temporary chairman and C. A. Roff, 
of the Chicago Edison Company, and E. Z. La Plante, of the 
Thomson-Houston Company, as secretaries. Addresses were made 
by Robert Nelson, M. T. Britzins, W. C. Pomeroy, James O'Con- 
nor and James Conrad, and all present became members of the 
organization. 

Снісдово, July 25, 1890. 


PHILADELPHIA. 


The Electric Lighting Interests of Philadeiphia.—The Suburban 
Electric Co.—A Thomson-Houston Suit. 


BEFORE many months the entire built up portion of the city 
will be strung with wires, and the gas works will be squeezed out 
of business by private companies making a better and cheaper 
light. There are eleven electric light companies furnishing light 
to consumers in this city, four others are preparing to enter the 
fleld, councils having granted them the authority to do so, and 
two more are awaiting the Mayor's approval of their ordinances 
to begin work. Allthecompanies now in operation are as follows: 
Brush Electric Light Company; Northern Electric Light and 
Power Co.; United States Electric Light Company: Philadelphia 
Electric Lighting Company; Wissahickon Electric Light Com- 

p Germantown Electric Light Company; Frankford Electric 
Lig t and Power Co.; Merchants’ Electric Light Company, of 
North Front street; Frankford Avenue Merchants’ Electric Light 
Company; Keystone Light and Power Company; Edison Electric 
Illuminating Company. 

The following companies have secured their desired privileges 
and are preparing to begin „ 

Suburban Electric Light Co.; Powelton Avenue Electric Light 
Co.; Columbia Avenue Electric Light Co.; Cheltenham Electric 
Light and Power Co. 

In addition to the above, councils have passed the ordinances 
of the Delaware Avenue Electric Light and Power Company and 
the Southwestern Electric Light Company, but the Mayor has not 
yet signed them. 

The Brush, Northern, United States and Philadelphia Com. 
panies form what is known as the Electrical Trust. The United 
Btates has swallowed up the Maxim Company, while the Electrical 
Trust has gobbled up the American Sectional Underground Elec- 
tric Light Company, and the Penn Electric Light Company's 
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rivileges have been absorbed by the Edison Company and the 
lectrical Trust. 

It would appear that an understanding has been reached by 
representatives of different sections of the city by which the 
electrical franchises of all Philadelphia areto be divided upon a 
territorial basis. 

The Suburban Electric Company, which will apply to Gov. 
Beaver for a charter on August 11, embraces Philadelphia, Bucks 
and Montgomery counties in its application, and is for the pur- 
pose of furnishing light, heat and Dover by electricity. Hamil- 
ton Disston, Charles A. Porter, William Miller, Thomas W. Smith 
and Peter E. Costello are named as the incorporators. Peter E. 
Costello said yesterday: ‘‘ We have experimented and find that 
we can furnish light by electricity cheaper than gas, and we will 
not at present go further than to supply Tacony, but as several of 
our outlying towns, such as Foxchase, Somerton and Torresdale, 
lie close to the county lines of Bucks and Montgomery, we will 
make our charter to embrace these counties.” 

The Thomson-Houston Electric Company have filed two bills 
in equity in the Common Pleas against the Macon City and Subur- 
ban Street Railway Company, the American Life Insurance Com- 

any, and the Real Estate Title, Insurance and Trust Company. 

t isclaimed that about September 26, 1889, the railroad contracted 
with the plaintiff to furnish electrical appliances for its equipment 
for which it was to receive 6 per cent. twenty-year bonds out of 
an authorized issue not to exceed $250,000 secured by first lien 
mortgage. The bonds were to be taken at 90 per cent. of face 
value. In February and May of the present year the plaintiff re- 
ceived 160 bonds as security for the payment of money due. The 
latter, when work is completed, will amount to $55,000. The 
plaintiff then states that after the original agreement between it 
and the railroad company had been executed that the railroad 
company *' did procure to be certified and delivered by the trus- 
tee to it 200 of said bonds secured by said mortgages above re- 
cited ;" and that the railroad company did, by its officers acting 
in its behalf, issue and deliver the said 280 bonds to the American 
Life Insurance Company without any consideration whatever, 
and in fraud of the righte not only of said railroad company as 
obligor and mortgagor, but also of the plaintiff. These bonds are 
now held by the assignee. The bill asks that the bonds be deliv- 
ered up to a receiver to be held in accordance with the agree- 
ment, or if a consideration was paid for them that on the return 
of the consideration the bonds be returned to the company. 

The Electric Engineering Co. have filed articles of incorpora- 
tion in the Camden County Clerk's office. The objects are to con- 
Btruct electrical railways, care, etc. Harvey n, Henry 
Gianella, Christian Schneider and Thomas Marion, of Philadelphia, 
and Charles Richter, of Camden, аге. the incorporators. The 
capital stock is $100,000, of which $5,000 is paid. 

The report of the Philadelphia Local Tele h соарапу for 
the past year shows the paid up capital to be 400,000, here are 
142 miles of wire, and 60 stations.: The gross expenses, including 
$31,000 in dividends, were $64,753.04, and the receipts were 
$63,861.00. The company has invested in stock of other com- 
panies $181,990. 


PHILADELPHIA, July 25, 1890. 


PITTSBURGH. 


Electric Railway Franchises at Braddock—Electric Mining Work— 
Voltage for Electric Railways. 


_ THE people of Braddock, Pa., have been in a fever heat ever 
since the numerous street саг lines have been chartered, to know 
who would be successful in securing the rights of way through 
the borough. There are five corporations in existence, all clamor- 
ing for the plum, and on Monday evening, July 21, all presented 
their claims before a meeting of бошо. It is safe to say that 
the historic halls of the Braddock council chambers never wit- 
nessed such a scene of wrangling and general disorder. Persons 
alities were 5 in a very profuse, though anything but a 
complimentary, style, and for a time it looked as if the city 
fathers in their wild endeavor to defend their own company were 
going to pull each other's hair. The affair apparently reached its 
climax when one councilman accused another of holding five 
thousand dollars’ worth of stock in one of the companies, which 
made him more partial to its success than anything else. This 
announcement created a sensation, and councils adjourned ina 
regular stampede. This story has one moral which ought to be a 
good lesson to all street railroad men in theland, to wit: ''Bince 
the introduction of the electric motor, street railway companies are 
paying investments, and everybody tries to get the valuable 

ranchises for running an electric road. Therefore, get up early 
and secure this right before you have four or five competitors, as 
in Braddock, Pa.’ 

Another coal mine in the Monongahela coal valley is being 
furnished with an electric equipment for the production of coal, 
hauling of wagons, and also to light the mine. This time it is 
mine No. 1 of W. H. Brown & Sons, and the apparatus is 
said to be the Hercules mining machine, which is being operated 
very successfully in several mines already in connection with the 
Tesla motor of the Westinghouse Electric & Manufacturing Co. 
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The Postal Telegraph Company of this city is laying six 
additional wires East and three West of Chicago. A force of 
twelve local electric men, under Foreman Robert Daly, are now 
laying the wires each way from this centre. M 

Supt. Morris Mead, of the bureau of electricity in this city, 
has served a written notice on all the electric street railway 
companies, 8 them that they must not charge their wires 
with an E. M. F. higher than 800 volts. Mr. Mead stated that 
this rule has been established here and has to be observed by all 
electric street railway companies to ensure safety to the public 
from their wires. 


PiTTSBURGH, July 26, 1890. 


ST. LOUIS. 


Using Electric Power for Mining Work—Inoreasing the Municipal 
Co.'s Plant—Electric Railway Figures. 


THE reorganized Gold King Consolidated Mining Company, 
owned by James Campbell and others of St. Louis, will use elec- 
tric power to operate their stamp mills and other mining machin- 
ery. Water power will be utilized. А 300 h. p. plant will be 
installed at a cost of about $87,000. 

The Municipal Electric Light and Power en ard are putting 
in ten 60-light Wood arc dynamos to provide for additional lights 
required by the city and commercial demands. 

The tratfic of the Union Depot railroad has increased 85 to 40 
per cent. since it has been operated by electric power. "The gross 
receipts for June were $31,751.83 ; gross expenditures, $17,062.15. 

Two 80,000 watt Short generators are being installed at the 
power station of the Short electric railway, on the south end of 
the St. Louis railroad. 

ST. Lovis, July 24, 1890. 


REPORTS OF COMPANIES. 


AMERICAN BELL TELEPHONE CO. 


. The Bell Telephone Company reports an increase in the net 
output of instruments for the month ended July 20. The returns 
show 468,284 instruments in use, an increase of 86,026 over a year 
ago. The movement of instruments for the month and since 
Dec. 20, is here given :— 


Month July 20 1890. 1889. Increase. 

ВШртепќв.................. NM 4.787 4,122 665 
n...... 2,887 2,890 
Net outpuu i. . 1. 900 1,782 168 
Since Dec. 20. 1889-90. 1888-9. 

hi ТООГУ V0 84,888 4,096 
Б ned M PR DEN he cornet 14801 18.671 1,820 
Net ооёрцб, „...................... , 878 20, 667 2,706 
Instruments in use July 20........ ... 468,234 482,208 86,026 


It is proper to look upon the growing use of the telephone as 
evidence of the growth of the country. The Bell seen serves 
сае whole country, and its instruments are indispensable business 

juncts. 


NEW ENGLAND TELEPHONE CO. 


The New England Telephone Company has declared the usual 
dividend of 75 cente per share, payable August 15, to stock of 


July 31. 

: The New England Telephone Company makes a report for the 
June quarter, to which is added the previous quarter’s returns, 
completing the half year. Gross receipts have recorded a fair 
gain, but operating cost and construction charges have eaten u 
the whole increase, and the result is a decrease of surplus for bot 
periods, as shown below : 


Quarter June 30 1890. 1880. Increase. 
Earnings. ............................ $347,410 9324.707 $22,708 
Екрепвев.................. ........... 204,91 230,893 84,021 

JJV!:. ean oM $82,496 393,814 *$11,818 
Construction. 18,123 17, 
BAlAN0G ss $04,373 $75,890 $11,517 
Since January 1 
mee, $681,449 $624,212 $57,237 
Ехрепвев............................. T 455,885 50,414 
NU sica br ³ð5i TELLE ECRIRE $175,050 $168,827 $ 6,823 
СопязёгосНор.......................... 61, 87,087 23, 
Ва!апсе.......................... $114,599 $191,140 *$16,541 
Decrease. 


AMERICAN BELL SEVEN PER CENT. BONDS. 


“Rumors of rights soon to issue in American Bell Telephone,“ 
says the Boston News Bureau, probably originate from the fact 
that on August 1 the company has the right to redeem the $2,000,- 
000 debenture 7 per cent. bonds at $110 issued to stockholders at 
par Aug. 1, 1888. These bonds, which are really notes of the com- 
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pany, were drawn for ten years; with the proviso that it could re- 
eem them at $110 in two years or on any quarter-day thereafter. 
Rights to take these bonds sold at $2 each, and were in the pro- 

rtion of a $1,000 bond for five shares of stock or five rights. It 
is doubtful if these $2,000,000. bonds are called this August. A 
gpecial meeting of the directors would be necessary, as no regular 
E be held till after August 1. The interest on the $2,- 
000,000 bonds now aggregates $140,000. This redemption would 
call for $2,200,000, and it is probable that at least $2,500,000 of 
stock would issue upon their being called for payment. The 
difference between the interest on the bonds and the dividend 
which the issue of stock would call for, would, if put into a sink- 


ing fund, redeem the principal of the bonds at maturity. But this 


plum to stockholders would undoubtedly be justified by the phe- 
a1 6112 financial condition of the company. The bonde now sell 
& ö 


STOCKS AND BONDS. 


St. Louis.—The Union Depot Railroad Company have author- . 
ized an issue of $1,000,000 6 per cent. 10-20 gold bonds, to be ready 
for delivery October 1st, and the Mound City Railway Company 
have authorized an issue of $525,000 6 per cent. 10-20 gold bonds. 
for delivery at the same time. The St. Louis Trust Company is. 
named as the trustees for both issues. The entire amount, 
$1,500,000, has been placed with James Campbell, broker. 


THE LINDELL RAILWAY Co. have increased their capital stock 
from $800,000 to $2,500,000. 
_ BIRMINGHAM, ALA.—The Birmingham Railway & Electric Co. 
will hold a stockholders’ meeting on July 26, to consider the issu- 
ance of $1,500,000 of negotiable first mortgage consolidated bonds. 


OTTAWA, CAN.—The Chaudiere Electric Light and Power Co. 
will increase its capital stock to $500,000. 

SLATER, Mo., has voted bonds for $7,750, to be spent for an 
electric light plant. 


WINDSOR, CoNN.—The Windsor Locks Electric Light Co. will 
increase its capital stock from $10,000 to $20,000. 


DIVIDENDS. 


MALDEN, Mass.—The Malden Electric Light Co. has declared 
a quarterly dividend of 2 per cent. It has increased its capital 
Btock from $100,000 to $150,000. 


SOCIETY AND CLUB NOTES. 


THE MICHAELIS FUND. 


A movement has been started to raise a fund for the benefit of 
the family of Major Michaelis, whose untimely death was men- 
tioned a few wee Major Michaelis, whose death was due 
to his efforts to save one of his children from drowning, left a 
wife and six children, and, like most army officers, had been able 
to accumulate little. His widow has en steps towards sup- 
porting her family herself, but some of the friends of Major 

ichaelis wish to raise a small fund, to be invested in a house or 
in some other manner for her. They take this step entirely with- 
out the knowledge of Mrs. Michaelis. The committee who have 
the matter in charge are Messrs. Shinn, Becker, Brush, Colling- 
wood and Bogart, of the American Society of Civil Engineers; 
Pope, Martin, Wheeler and Phelps, of the American Institute of 
Electrical Бш Contributions may be sent to апу of these 
gentlemen. Several hundred dollars have already been raised. 


CAPE MAY MEETING OF THE NATIONAL ELECTRIC LIGHT 


ASSOCIATION. | 


Mr. A. R. Foote, Secretary of the Association, has prepared a 
special circular with regard to the Cape May meeting, to be held 
August 19, and following days, and we quote the following items 
of information :— 


How to Get There. 


Pennsylvania Railroad from New York City to Cape May. 

Daily except Sunday. 

Leave New York 11 A. M., arrive Cape May 4.33 P. M. 

Round trip ticket good for 10 days, $6.00. 

Pullman palace car fare, one way, $1.00. 

West Jersey Railroad from Philadelphia to Cape May, station 
foot of Market street, Philadelphia. 

Daily except Sunday. 

Leave Philadelphia 9 P. M., 2.30 P. M., 4 P. M.; arrive Cape 
мау 11.15 А. M., 4.88 P. M., 6.10 P. M. 

unday train—Leave 8.20 A. M., arrive 10.40 A. M. 

Round trip ticket good for 10 days, $2.00. 

Pullman palace car fare, one way, 50 cents. 

Steamer Republic from Philadelphia. 
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Leaves Race street wharf every шоп including Sundays, 
at 7.80; arrives at Cape May Point about 1 P. M. 

Round trip ticket, good for day of issue only, $1.00. 

Fare one way, 75 cents. 


The Way the Time will be Spent There. 


Breakfast from 6 to 10:80. 

Morning session of Convention from 10 to 12. 

Bathing from 12 to 1. 

Dinner from 2 to 4. 

Afternoon session of Convention from 4 to 7. 

Supper from 7 to 9. 

Orchestral Concert or Hop from 9 to 11. 

The Convention will meet in the large ball room of the Stock- 
ton Hotel, capable of seating 800. This room has been placed at 
the di of the association, by the proprietor, without charge. 

During the dinner hours an orchestral concert will be given in 
the parlor udjoining the dining-room. 

‘or the Evening Concert or Hop the orchestra and arrange- 
ment will be under the management of the Reception Committee. 
The services of an orchestra of ten pieces, Mr. B. L. Faeder, direc- 
tor, will be furnished by the proprietor of the hotel without ex- 
pense to the association. 


The Expenses While There. 


Special hotel rates for members of the association, their fami- 
lies and friends :— 
2 persons for the 


1 person per day. 2 persons per week. Electrical Season. 


Annex room, $3.50. Annex room, $10.00. Annex room, $50.00 
Land view, 4.00. Land view, 42.00. Land view, 54.00 
Ocean view, 5.00. Ocean view, 50.00. Ocean view, 64.00 


The Electrical Season" at Саре May will be from dinner on 
Saturday, the 16th, to include breakfast on Monday, the 25th. 
This secures nine days by the sea, with but seven business days. 

Carriage hire, when secured at the hotel о се :— 

For 2 persons, single carriage without driver, $1.00 per hour. 

For 4 persons, carriage, with or without driver, $2.00 per hour. 

Bathing.—For use of bathing suit and dressing room, 25 cente 
for each person. No other charge. 

Yachting.—Boat for 12, 3 hours for $3.00. 


The Way to Secure Rooms. 


Rooms have already been engaged for about 150 persons— 
members, their families and friends. As the hotel will accom- 
modate 1000 persons, there will be no lack of room for all who 
come. The use of an elevator renders all floors about equally de- 
sirable. Still, those whose applications for rooms are first received 
will be accommodated from the largest range for selections. Those 
who know Cape May best are those who most cordially recom- 
mend every one who can do so to plan for a vacation during the 
** electrical season " and to spend it there with their families and 
friends. 

Letters to engage rooms, should be addressed to:— 

F. THEO. WALTON, 
Proprietor Stockton Hotel, 
Cape May, New Jersey. 

If a check is enclosed to cover the price of the room for the 

time and number of persons desired, a receipt giving the number 


of the room reserved will be sent by return mai 


LITERATURE. 


"THE ELECTRICAL ENGINEER'S POCKET BOOK." 


D. Van Nostrand Co., of 23 Murray street, will shortly issue 
“The Electrical Engineer’s Pocket Book of Modern Rules, 
Formule and Tables, by Н. R. Kem The work will have 
numerous illustrations, and will be sold for $1.75. The name of 
the author is sufficient guarantee for the appearance of a work of 
value that will be appreciated by all members of the electrical 
engineering profession. 


AN ELECTRIC RAILWAY 42 MILES LONG. 


Hon. C. H. French, of Seattle, Washington, passed through 
Pitteburgh on July 24,says a special dispatch, on his way to 
Washington. He is vice-president and manager of the Farmers' 
and Merchante’ Bank of Seattle, but is lately devoting most of his 
time and attention to the building of an electric railway between 
Seattle and Tacoma, a distance of 42 miles. Mr. French said : 

The road when built, and it is now well under way, will be 
the longest electric railway iu the world. Theorists and talkers 
have for some years been saying that „ is the great 
motive power of the future. But the people of the East and the 
ones who do the most talking still stick to the steam railways. 
Weof the West are going to put the electrical way to a practical 
test. The road will bea fair competitor of the steam railway and 
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at a fair distance. The route takes us through several towns of 
1000 to 3000 inhabitants and numerous smaller ones, but the most 
of the country along the road is farming land. It is very valu- 
able, however, and one farm right on the route recently sold for 
$300 an acre. We expect to use the overhead system." 


OBITUARY—JAMES W. QUEEN. 


We regret to announce the death of James W. Queen, founder 
of the house of James W. Queen & Co., 924 Chestnut street, Phila- 
delphia, on Saturday, July 12, at Cresson, Pa. Mr. Queen, who 
was about seventy-eight years old, had been failing for some 
time, and visited Cresson in the hope of receiving benefit from 
the mountain air. When a boy Mr. Queen entered the employ- 
ment of John McAllister, then a well-known optician on Chestnut 
street. When McAllister retired, Mr. Queen, together with W. Y. 
McAllister and Walter B. Dick, succeeded to the business under 
the firm name of McAllister & Co. In 1858 this firm was dissolved 
and J. W. Queen started at 924 Chestnut street. In 1855 Samuel 
L. Fox was taken into partnership. The firm is now controlled 
by Samuel L. and Edward B, Fox. In 1868 Mr. Queen retired 
from business and traveled extensively, visiting nearly all civil- 
ized countries. Until last year he enjoyed excellent health. He 
leaves a widow, but no children, 

In the business history of Philadelphia James W. Queen's 
name occupies a prominent place. His reputation was of the 
highest and he was noted for his integrity. .Queen was very 
skillful as a manufacturer of delicate instruments for scientists, 
surveyors and chemists, and his reputation in that direction was 
world wide. He had for a long time past represented in this 
country the leading European makes of electrical apparatus for 
measurement, etc., and had lately gone into the manufacture of 
such apparatus himself. Many of the productions of the house 
in this department are already familiar to our readers. 


OBITUARY—CLARK BEERS HOTCHKISS. 


Few men were better known in electrical circles than Mr. 
Clark Beers Hotchkiss, the organizer of the district telegraph and 
messenger service system in this city, who died on July 24, at 
Paul Smith's, in the Adirondacks. 

Mr. Hotchkiss was born in Auburn, N. Y., about forty-two 
years ago. Atan early age he came to this city and for a time 
was engaged in the banking business. In 1871 he organized the 
American District Telegraph Company, and for many years held 
the 7 of its assistant secretary and treasurer. Leaving 
the older company in 1881 he organized the Mutual District Tele- 
graph and Messenger Company, of which he was vice-president 
and secretary, and with which he maintained a connection to the 
time of his death. The success of both these companies was 
largely due to him. Не was afterwards manager for A. С. 
Day's Kerite. 

About two years ago Mr. Hotchkiss became afflicted with con- 
sumption, and since that date he has passed most of his time in 
various places among the Adirondacks in the vain endeavor to 
regain his health. His home in this oy was for many years No. 
60 East Sixty-sixth Street. He married Miss Porter, of Orange, 
who survives him. 

Mr. Hotchkiss was a man of strong build and of equally strong 
will, and it was largely due to his assertive nature and marked 
capacity for executive work that the district messenger service 
took its place so quickly in the economy of city life. He was 
also, however, a man of warm heart and kindly instincts, and 
leaves a host of friends rich in reminiscences of his good will 
toward them. 


AN INTERESTING ELECTRICAL PLANT. 


A recent visitor to this city, Mr. Hawks, the general manager 
of the Salem-Winston electric road of Winston. N. C. gives an 
interesting account of the road just started there. This road, 
which is of the Sprague overhead system, went into operaron on 
July 15, with two cars. Between 8 p.m. and 10 p.m. the cars had 
earned $57.65. Next day, with the partial help of another car, 
they ran the earnings up to over $100, making nearly 1000 passen- 
gers per car. Other cars are being added. The road is 44 miles 
long, laid with 45 lb. Johnson girder rail. The station is a com- 

site one of unusual character. It comprises 3 Ball engines of 
h. p. capacity. The electrical plant consists of 2 Edison rail- 
way generators, No. 20, of 50,000 watts each ; 4 Edison incandes- 
cents of 750 lights each, and two Brush aro machines of 45 lights 
each. The company has a long, exclusive franchise for light and 
wer, and bid fair to build up in & short time one of the most 
ucrative businesses in the whole South. The towns of Salem and 
Winston lie immediately adjoining each other, and the population 
of 12,000 is chiefly engaged in the tobacco industry, which sup- 
ports a number of large factories. The place also has man 
attractions as & health resort, and will soon have a large hotel, 
reached by the electric road, and lighted throughout by elec- 
tricity. 
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ELECTRIC LIGHT TOWERS-THE DETROIT BRUSH ELECTRIC 
LIGHT CO. vs. THE DETROIT ELECTRIC LIGHT AND POWER 
CO. 


A case that has attracted much attention is that of the suit for 
an injunction brought by the Brush Electric Light Company to 
restrain the Detroit Electric Light and Power Company from em- 
ploying towers similar to those used by plaintiff. The proceedings 
were had before Judge Brown. All the five claims of infringement 
were denied, with the exception of the central pole as a support for 
the skeleton tower. Thisthe Judge thought might be patentable. 
Coming down to the question of granting or denying Aaa ai 
injunction, the opinion was substantially as follows: “I thi 
upon the whole that a preliminary injunction in this case ought 
not to be granted for the following reasons : First, because I am 
not altogether certain that the central post is patentable, or, if 
patentable, that it is infringed, although my present impressions 
are in favor of complainants upon both those points, but I can 
conceive it entirely possible that upon a more elaborate hearing of 
this case other devices may be shown which were anticipatory of 
this ; or I may be able tosit in connection with the Circuit Judge, 
as this is a matter of considerable importance, where I should not 
hesitate to call upon him, as his opinion may differ from mine in 
regard to it. Although, as I said before, if this were a final hear- 
ing I should feel compelled, with the doubts I entertain about this 
case, to grant this injunction and not to accept a bond. I merely 
throw out this intimation as a hint to the defendants to accom- 
modate themselves to the possible final disposition of this case. 
In the second place, 1 do not think this court ought to use the 
process of an injunction to break up this contract. Ithink the 
court ought rather to favor the contracts into which the munici- 
pality has entered, and not use the process of the court to break 
them down. In the third place, the granting of an injunction in 
this case would lead to very serious consequences, which would 
result not merely in the discontinuance of this central post, upon 
which, as I conceive, this whole case depends, but it would in- 
volve the stoppage of the use of the entire tower and the lampe 
placed upon that tower. At the same time, if this were a patent 
upon the lamps, and I felt as clear as I do about the question of 
central poet, 1 should not hesitate to grant the injunction asked ; 
or if it were upon the tower itself, I should make a like disposition 
of the case; but as it merely involves the support of the tower, 
and as the use of those supports in itself does no e to the 
complainant, I think it would bean ODE use of the procees of 
the court to put a stop to the entire lighting of the city by this 
defendant company, simply because they have used, in defiance, 
it may be, a post which is an infringement upon the complainants’ 

atents. Now, what,shall be the result of this case upon a final 

earing? The defendant may, undoubtedly, as it seems to me, 
avoid the effect of this patent by extending his parallel posts to 
the ground. And that form of it, I presume, may be done in a 
large number of cases. But, I suppose, he does not see fit to do 
that, and it would be a question of consideration whether we 
would enjoin him. I can only say that my present impressions 
are that if the case stands as it now does on l hearing, I shall 
be obliged to grant an injunction. I think, however, it is open to 
a fair argument as to whether this does involve invention, or 
whether this device is an infringement, and upon the whole I 
have come to the conclusion to deny the injunction. 

** Both sides will be allowed three months in which to prepare 
for the final hearing on the question of whether the central post 
is patentable, and an infringement on the patent controlled by the 
complainants.” 


ELECTRIC STREET LIGHTING IN NEW YORK CITY. 


The session of the gas commission last week was a short one, 
the board adhering to its position to hold the electric light com- 
panies down to the prices of last year. Contracts for 680 lamps 
have already been awarded at those rates. There are 209 lamps 
yet to be provided, as the companies hold out for higher rates for 
Шеш. 

The following letter from the East River Electric Light and 
Power Company was received and placed on file ;— 


New Yonx, July 23, 1890. 


Hon. Hugh J. Grant, Mayor, President of the Gas Commission. 


Sir—The East River Electric Light Company asserts in the most positive 
manner that it derives no profit from the city lighting at 35 cents per night per 
lamp, and that it would be involved in a great loss if it attemp to do under- 
ground lighting at any such price. 

It further asserts that no company or izdividua] can supply lighting слеврег 
with the price of labor, coal and other commodities as they are in New York. We 
challenge a contradiction of this statement. Respectfully yours, 


Јони J. Moore, Manager. 


Commissioner Gilroy offered the following resolution :— 


Resolved, That the contract for lighting all electric lights in the city of New 
York, bid for on July 14, 1890, be, and the same is hereby awarded to the com- 
nies bidding, in so far as the prices bid correspond with the prices bid for light- 
ing the city last усаг, until the Ist day of J ци: 1891, and that the secretary of 
this board be directed to notify the various electric light companies of the 
acceptance of such bids. 
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This was unanimously adopted, as were these succeeding ones 
offered by Mayor Grant and Commissioner Myers, respectively :— 

Resolved, That the commissioner of public works be authorized to confer 
with the several electric light companies whose bids exceed the amounts paid last 
year, with a view to obtain such electric lighting as m: сое within the аррго- 
priation for the year 1890, and report to the gas commission the result of such 
conference at as early a date as possible ; and, 

Resolved, That the secretary is hereby directed to nony the several electric 
light companies that this board will not consent to permit lighting of electric 
lamps at rates in excess of the prices fixed in the late contracts which expired on 
April 30, 1890, owing to the fact that the appropriation for lamps and gas and 
electric lighting will not admit of the lighting at rates in excess of the rates fixed 
in the late contracta. 

After authorizing Superintendent McCormick to confer with 
the companies concerning the lighting of Stuyvesant Park, west, 
the board adjourned. 


METAL AND SUPPLY MARKET. 


THE UPWARD TENDENCY OF COPPER. 


During last week the nominal price of copper on the Metal 
Exchange exceeded the highest figure reached by the syndicate 
in its palmy days, the quotation of July 28 being 16.90c. The 
electrical demand for this metal steadily increases and greatly 
strengthens the position of large holders. Prices bid during the 
week were as follows :— 
21 22 28 24 25 
10.75c. 16. 800. 18.900. 16.500. 16.800. 

The official circular of the Metal Exchange gives the following 

compendium statement of sales at which margins were called ;— 


; ‚ July 25. July 18. July 26, 1889. 
Straits tin, spot. .90 21.80 19.00 
Straits tin, Get. .21.00 21.10 19.70 
Lake copper, July ...... .. 10.90 16.75 11.50 
G. M. copper; Шу... ...... — — 9.00 
Domestic lead, spot......... 4.45 4.00 8.8714 
Domestic spelter, July...... 5.45 5.50 5.10 


INVENTORS’ RECORD. 


Patents issued July 23. 


Alarms and Signals :—Station-Box for Watchmen's Electric Time-Detec- 
tors, J. E. Richards, 492,045. Apparatus for Indicating Races, G. H. Chap- 
pell, 432,604. 

Conductors, Conduits and Insulators:—Telegraph Pole, C. M. Brush, 
432,858. 


Dynamos and Motors :—Brush Reverser for Electric Motors, A. Reckenzaun, 
482,561. Dynamo-Electric Machine, Н. W. Spang, 432,577. Frog for Over- 
head Wires, E. Thomson, 432,581. Welding or Other Dynamo, E. Thomson, 
432,652. Dynamo-Electric Machine, E. Thomson, 432,655. Electric Motor, 
H. Humbert, 482,707. Armature for Dynamo-Electric Machines, N. H. 
Edgerton, 482,748. Automatic Lubricating Device for Electric Motors, 8. L. 
Barriett, 482,927. 

Galvanic Batteries :—Battery Cell, H. E. Waite, 482,081. 

Ignition :—Electric Gas Lighter, J. H. Lehman, 483,884. 

Lamps and Appurtenanoes :—Filament for Incandescent Electric Lights, 
L. N. P. Poland, 482,710. Electric Lighting System, E. T. Cooke and W. H. 
Mackay, 432,745. Hlectric-Light Shade, J. Н. Goehst, 482,896. Arc Lamp, 
A. H. Lucas, 432,949. 

Measurement :—Zlectric Meter, E. Thomson, 482,054. 

Metallurgical :—Magnetic Separator, G. 8. Finney, 432,823. 

Metal-Working :—Electric Metal- Working Apparatus, H. Lemp, 432,099. 
Forming or Shaping Metals by Electricity, H. Lemp, 482,630. Method of 
Working Metals by Electricity, E. Thomson, 432,651. Method of Welding 
Pipes by Electricity, E. Thomson, 432,653. Manufacture of Bands, Rings, 
etc., by Electricity, E. Thomson, 432,656. Method of Electric Riveting, M. 
W. Dewey, 482, 727. 

Miscellaneous :— Electric Stop: Motion for Looms, D. E. Coughlin, 432,512, 
Electric Cut-Out, 8. D. Field, 432,521. Phonograph, J. P. Magenis, 432,886. 
Rheostat, T. J. Parrish, 432,894. Heating by Electricity, W. L. Burton, 
482,982. 

Railways and Appliances :—Conduit System for Electric Railways, N. Sei- 
bert, 432,571. Electric Railway, R. M. Hunter, 432,623. Current and Switch 
Controlling Mechanism, E. W. Rice, Jr., 482,644. Motor for Electric Raúl- 
ways, М. H. Smith, 432,646. Electric Lighting of Railway Trains, J. A, Tim- 
mis, 432,057. Conduit Electric Railway, B. Jennings, 432,670. Electric Rail- 
way, F. Mansfield, 432,673, 482,674 and 483,075. Electric Railway, R. M. 
Hunter, 432,752 and 432,753. Conduit Electric Railway, B. Jennings, 432,941. 

Secondary Batteries :—Method of Making Secondary Battery Plates, W. P. 
Kookogey, 432,672. Method of Forming Secondary Battery Plates, H. G. 
Morris, 432,834. 

Telegraphs :—Electrical Communicating System, A. G. Holcombe, 432,618. 
Call-Box for Electrical Signaling Systems, A. G. Holcombe, 432,019. Auto 
matic Adjuster for Telegraph Lines, C. P. Carr, 432,724. 

Telephones and Appliances:—Telephone Exchange, J. A. McCoy, 432,547, 
Support for Telephone Hearing Trumpets, S. Lebenberg, 432,883. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


THE PAILLARD NON-MAGNETIC WATCH COMPANY. 


The above company has recently been organized, and has fitted 
up very handsome offices in the Corbin Building, on Broadway 
and John street. Its officers are: W. W. Hammond, president ; 
C. P. Bruch, secretary and treasurer, and A. C. Smith, general 
selling agent. It has just issued the following important circular:— 

On the 15th day of February, 1890, by order of the Supreme 
Court of the State of New York, the Non-Magnetic Watch Com- 
pany of America was dissolved, and a receiver appointed to liqui- 
date its affairs. As із well ki own to the trade, that company had, 
at the expenditure of many hundreds of thousands of dollars, 
orzanized and equipped factories for the manufacture of watches 
and watch movements containing the inventions of Paillard ; 
these watches have obtained so high a reputation among the trade 
that no reference to them is deemed necessary. Upon the aban- 
d mment of its business by the Non-Magnetic Watch Company of 
America, for reasons which are of no general interest except that 
t ev are in no way connected with the success of said inventions, 
the Paillard Non- etic Watch Company was organized under 
the la те of the State of Illinois for the purpose of continuing the 
manufacture and sale of non-magnetic watches containing Pail- 
lard's inventions. This company has purchased from the manu- 
factureis, the movements in process of manufacture at the time 
of the suspension of the Non-Magnetic Watch Company of 
America, and has acquired the manufacturing facilities formerly 
po-se-8l by that company. The movements to be placed upon 
the market by the Paillard Non-Magnetic Watch Company will be 
manufactured by the same factories, contain the same inventions 
and be practically the same as those heretofore sold by the Non- 
Magnetic Watch Company of America. New grades will be added 
from time to time as required. | 

The Paillard Non-Magnetic Watch Company are licensees 
under the Paillard patents and no other organization possesses the 
right t use them. The factories having passed through the ex- 
pedmental stage, all movements sold by this company will be of 
the newest models and contain the latest improvements. Every 
movement is warranted and prices guaranteed. 


Mr. A. C. Smith, formerly with the Non-Magnetic Watch Com- 


pany of America, will continue as the general selling agent of 
this company. 


THE NEW LIQUID INSULATING PAINT, SEALINE." 


Never before was the necessity of good insulation realized as 
itis now, and as a consequence there has arisen a demand for 
just such a atl rede as that now put upon the market by the 

ly & Taylor Manufacturing Co., of 24 Cortlandt street, under 
the name and trade mark of “Sealine.” This striking piece of 
nomenclature isa punning play upon the name of the inventor, 
Mr. John A. Seely, whose long familiarity with the requirements 
of telegraphy, telephony and electric lighting has given him an 
experience he has now turned to the common advantage. Sea- 
line" is a liquid insulating paint, which is cheaper, itis said, than 
other compounds intended for use in the same way. It has no 
bad odor, and is absolutely fire-proof as well as oil-proof. The 
company have already received large contracts for it, one of them 
being for the painting of metal roofs. It has also been found ex. 
tremely useful for converter boxes, lamp hoods, moldings, etc. 
We have had the opportunity of examining various substances to 
which it has been applied, and find it to be very flexible and tena- 
cious, neither cracking nor wearing off. We have also seen 
samples of ordinary underwriter's wire, to which it has been 
applied with excellent insulating effect. It is put up in tins, etc. 


ELECTRIC CAR GEARING AND ELECTRIC ELEVATORS. 


Chadbourne, Hazleton & Co., of Philadelphia, have sold to 
the Wenstrom Consolidated Dynamo & Motor Co., of Baltimore, 
Md., their patent noiseless gearing for electric street railways. 
This gearing will be manufactured by the Wenstrom Co. at their 
Baltimore factory. Chadbourne, Hazelton & Co. will be the 
General Selling Agents for these gears for the United States. 
They have also sold their patents for their electrically actuated 
elevator to the Wenstrom Co., by whom these elevators will be 
manufactured. Chadbourne, Hazelton & Co., will be the Gen- 
eral Selling Agents for the United States. 


THE ROBERTS STORAGE BATTERY AND ELECTRIC CONSTRUC- 
TION CO. 


A SOT poration with the above title has been formed recently 
in Can to manufacture the storage battery invented and 
patented by Mr. W. Robertse. The company has offices at 46 
Adelaide street, West, Toronto, and Mr. G. H. Macfadane is 


THE ELECTRICAL ENGINEER. 


123 


manager of the Canadian department. For his battery Mr. 
Roberts claims a larger ouput per pound of plate than cai be 
safely drawn from any other cell. His plate is of peculiar con- 
struction, consisting of two cast plates made of a special alloy, 
and the active material is so held that it cannot drop out. For 
the heavier grades of work, a third intermediate plate is used with 
the two outside shells. Mr. Roberts has also a special and simple 
form of connection between cells so that they may be connected 
or disconnected ina moment. The cell is intended particularly 
for street railway work, and the tests made with it yield very 
satisfactory results. 


THE EDISON INDUSTRIAL WORKS. 


The Edison Industrial Works have filed articles of i 

tion in the Essex County Clerk’s office. Silver Lake 19 tobe thé 
principal place of business in New Jersey, but the company will 

ave offices in New York and other States. The company is to 
manufacture, buy, sell, lease, and use machinery for mechanical 
scientific, mining, and chemical purposes, and to purchase mines, 
factories and other property. The capital stock is to be $1,000,000, 
and the company intends to begin business with $150,000. 
Thomas A. Edison and Samuel Insull, of Orange, and Thomas 
Butler, of New York, are to be the incorporators. 


THE UNITED ELECTRIC CO. 


A recent organization is the United Electric Co., which h 
been formed in Cleveland, with offices in the Society for Savings 
Building. The company intends carrying on a general business as 
electrical engineers, manufacturers, agents, etc., but has a special 
agreement with Mr. W. E. Irish, who is known very generally in 
England and America as a шон and meritorious inventor, to 
manufacture under his valuable patents. Mr. Irish has left 
scarcely a field of electrical work untouched, and has brought 
out telegraphs, telephones, arc lamps, incandescent lamps, motors, 
dynamos, street railway systems, conduits, etc. The com y 
has incorporated with the modest capital of $50,000, and with the 
following officers :—W. E. Irish, president ; T. D. Owen, vice- 

resident ; O. J. Campbell, assistant secretary and treasurer. 
ith these, as directors, is associated J udge J. C. Hutchins. 


THE ACCUMULATOR CO. 


_ Under the fitting name of “ The Accumulator Company,” the 
interests represented by the Electrical Accumulator Co. have beeu 
re-organized. Mr. T. N. Vail is the president of the new corpora- 
tion ; Mr. D. H. Bates, vice-president and general manager; Mr. 
Charles R. Truex, assistant general manager ; Mr. H. R. Parrish, 
secretary and treasurer. The company will carry on the business 
as before at 44 Broadway, and will be represented on the Pacific 
Coast by the Pacific Electric Storage Co., of San Francisco. Six 
storage cars have just been sold to Dubuque, Ia. ; also 58 cells of 
15 L type to F. M. Johnson, of Grant's Pass, Ore. ; 96 cells of 15 
L type to San Francisco, and 30 cella of 15 M type. The company 
are now prepared to fill the largest orders. 


EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
А BUILDING. 


The recent fire in the Western Union Building in this eity, ав 
our readers are aware, completely wiped out the battery 
plant, including both mains and locals. Recognizing the 
value of the Edison-Lalande Battery, especially for local work and 
ite superiority over the ordinary blue-stone cell for this purpose 
the Western Union Company late on Saturday afternoon, the da y 
after the fire, ordered twenty cells from the Edison Manufacturing 
Co. It was too late to get anything expressed that day, but with 
his characteristic energy, Mr. James F. Kelly, general agent of 
the company, had the cells brought on from the factory by 
wagon, accompanied by Mr. Gladstone, superintendent of the 
factory, who set them up in the Western Union Building that 
same nent 

On the following day 50 more were delivered and since then 
about 280 cells have been set up. These have replaced over 1600 cells 
of ordinary blue-stone battery, which would have been necessary. 

The rapidity with which the Edison-Lalande battery can be set 
up and its immediate readiness for maximum work were thus 
brought out with great prominence on this occasion, and the 
compa of the Edison Manufacturing Company in meeting the 

emand made upon them was no doubt appreciated by the 
Western Union authorities. 


THE COLUMBIA INCANDESCENT LAMP CO. 


The above company, of 1919 and 1914 Olive street, St. Louis, 
Mo., report that they are just completing arrangements to in- 
crease their G&pital stock. They will also enlarge their factory in 
order to keep pace with the growth of their business. 


+ 


124 


NEW ENGLAND TRADE NOTES. 


THE PROVIDENCE CONSTRUCTION COMPANY, Providence, R. I., 
are at present engaged in wiring the Sakonnet Hotel, at Seacon- 
net Point, R. I., for a complete system of annunciator work. 


Мв. W. J. PrLICY, agent for the Card Motor Company, of Cin- 
cinnati, has taken a new office at 74 Federal street, Boston, hav- 
ing removed from his old quarters at 146 Franklin street. The 
new office is on the ground floor, and the windows on Federal 
atreet offer a rare chance for the neat display of motor service. 


Mr. D. MURDOCR, traveling agent of the Baxter Electric Motor 
Company, of Baltimore, for the Eastern States, is paying a visit 
to the New England States this week, for the purpose of looking 
up Baxter motor intereste and establishing agents. Mr. Murdoch 
makes his headquarters, while in Boston, in the office of Mr. 
Frank Ridlon, 196 Summer street, who has long been identified 
with the interests of the Baxter Motor Company. 


THE STANDARD ELECTRIC COMPANY OF VERMONT have re- 
placed the old Forsyth dynamo in the mill of the Franklin Falls 
Pulp and Paper Company. at Franklin Falle, N. H. The Forsyth 
dynamo was bought out by the Standard Company some years 
ago, but never gave good results, and is not to be confounded 
with the Standard dynamo, which the company are now selling, 
and which is vastly superior. They are gradually changing all 
the Forsyth dynamos wherever they can induce the user to 
the expense of the change. 


THE AMERICAN ELECTRICAL WORKS, Providence, R. I., are 
having a continued run of good business, and in order to promptly 
meet their largely increasing orders, are making arrangements 
for a large increase to their factory. The addition will be 40 feet 
by 125, and will be five stories high. At present there are about 

5 employees at work, and the new wing will give employment 
to about 800 more. The American Electrical Works are making 
a great specialty of very fine magnet wires, and do all their own 
drawing by special machinery for sizes under No. 18, and are 
justly celebrated for the uniformity of the diameter of these fine 
wires. In pae Panis the American Electrical Works used to im- 
port the fine dies necessary for drawing the wire, but from 
persevering experiments, Mr. Sawyer informs me, they are now 
able to make the finest dies themselves. I recently saw a sample 
of German silver wire specially drawn and double covered with 
silk, to form a пош 
япа was undoubtedly a beautiful specimen of delicate work. 


THE RoBINSON RADIAL CAR Co. have recently supplied the 
West End Street Railway Company with a new open car with 
twelve seats to hold 60 passengers, and it is now being regularl 
used on the Cambridge road, and runs around 80 foot curves wit 
the utmost ease. The car is fitted with their new standard steel 
trucks, with a 14-foot wheel base, and is giving great satisfaction, 
riding extremely steadily and easily. They are at present en- 
gaged in building 14 more cars for the West End Company. 
These will probably be closed cars, as they could not be got ready 
for summer use, though the trucks cau be used either for closed 
or open cars. The Thomson-Houston Electric Company have also 
ordered 25 radial cars with 14-foot wheel base. The Robinson 
Radial Car Company have just P an elegantly furnished 
electric car of the same type to the ington and Soldier Home 
Railway in Washington, D. C., which will be the most com- 
modious and most luxuriously furnished and easy riding car 
that has ever appeared in the streets of Washington. 


THE TROPICAL AMERICAN TELEPHONE Co. has acquired the 
sole interest in the ** Hynes" annunciator drop, known through- 
out the United States as the Williams” switch-board drop. 
This patent was only issued in Aprillast, and has been pending 
since 1882. It covers all the drops in the ‘ Williams" switch- 
boards, Mr. Howard says, and is destined to be quite a factor in 
the company's financial affairs, as Mr. Hynes admits that he has 
helped to manufacture over 35,000 of them while in the employ 
of Charles Williams, Jr. There are thousands of them scattered 
throughout the New England Telephone Company's territory, 
and their licensees will now, it is said, be asking how 
it is they are expected to pay another concern for a device sold 
them but not owned by the seller. The Tropical American Tele- 
phone Company, I am informed, can now manufacture its own 
switch-boards free of royalty and exact royalty from others for 
the further use of each of these drops, and these users are now 
being notified to discontinue their use. Mr. James Howard also 
hands me the following: 


„The Tropical American Telephone Company wishes export- 
ers to take notice that it is the sole Ruthoriséd acent of the Inven- 
tors Bell and Blake, and no one except with its permission is allowed 
to sell any American Bell telephone excepting as the true des- 
tination is stated. The company, hereafter, will insist upon 
delivering the telephones on board the steamer which is to take 
the instruments abroad. The company is the sole assignee of the 
Hynes patent covering the Williams” annunciater drop, and 
will hereafter fill all orders for Williams switch boards" direct 
instead of through any other manufacturer.” 
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WESTERN NOTES. 


THE WESTERN POWER CONSTRUCTION Co. have now got settled 
in their new offices, and report business as rushing. They have 
taken orders in the past three weeks aggregating more than 1000 
h. p. for complete steam plants. 


Mr. FoRkR BAIN has just completed designs for a new motor 
equipment for street car work, which possesses some very advan- 
tageous features, and a gions to be quite a step in advance in this 
line. The machines will be built right away, when their actual 
working will be practically tested. 


CoL. J. H. SHAY, of the Charles Munson Belting Company, 
has just returned from a trip East. He has come back as usual 
with his pockets full of flne orders, and he reporte the demand 
for Munson belting on the increase all the time. This is entirely 
due to the remarkably fine quality and durability of their product. 


Mr. L. W. COLLINS, now the general sales agent of the Electric- 
ian's Time Company, 107 Dearborn street, Chicago, and formerly 
manager of the Chicago Electric Club, reports business as first- 
class and coming in to the new company from all sides. We 
cannot wonder at this, as the sales department is in the hands of 
во popular a worker as Mr. Collins. 


THE HAZELTON TRIPOD BOILER COMPANY are erecting a new 
boiler in the cable road power house at 61st and State ste. The 
peculiar construction of these boilers makes them specially suited 
to their work, which they perform with the most universal success, 
and they are giving the greatest possible amount of satisfaction 
whereever they are in use. 


Mr. W. P. SULLIVAN has accepted a position as assistant to 
Mr. Albert Blanchard, of The Pond Engineering Company, who 
are doing & very extensive business in building electrical and 
power plants. They now have offices in most of the large cities, 
and will shortly open branches in other parts of the country. 
The company and Mr. Sullivan are to be mutually congratulated 
on the connection. 


Mr. C. H. Cone has just sold a carload of Laclede carbon 
batteries numbering some 5000 cells to The River and Rail Electric 
Company of Denver. Mr. Cone is going to place in his offices at 
108 Adams street, right away, a full sample line of the famous 
Baxter motors, which will enable him to demonstrate on the spot 
to intending purchasers their many advantageous points and 
merits. | 


Mr. W. R. MoLINARD, general sales agent of the Baxter Electric 
Motor Company, of Balkin, Ore., has been in town looking after 
the Chicago interests of the company. He has placed the agency 
for their well-known motors in the hands of Mr. Charles H. Cone, 
and has now returned East. He says things are looking remark- 
ably bright with them, and they shortly expect to place some new 
departures in motor work on the market, which will be undoubt- 
ediy in enormous demand. 


THE ILLINOIS ELECTRIC MATERIAL Co.. The Rookery, Chicago, 
dealers in electrical supplies for electric light power and railwa 
work, and Western agents for the Bishop White Core wires an 
Balata cord and the “ Trinidad” moisture proof wire, have recent- 
ly received some fine orders. Mr. Hoefer, the vice-president and 
manager of the company, bas just returned from a trip in the 
North West, in which he caught plenty of business. E. L. 
Clark, the secretary, of pole-fame in Chicago, is all the time 
around getting orders for poles, ties and cross-arms. 


THE GREAT WESTERN ELECTRIC SUPPLY Co. have the exclu- 
sive agency for the United States for electroliers made of all kinds 
of animals. The Elk Head electroliers at their Chicago store 
have already attracted much attention, and other novel features 
are promised by them. They are building some s ial racks for 
showing their stock of colored and cut-glass shades, of which they 
have the largest and finest assortment in the country. In response 
to the description of the Pattee Lamp Hour Recorder in the 

apers two weeks ago, letters are now received from all parts of 

he country; this shows the need of a simple meter. The 
specialties put out by the firm are set forth in a half dozen special 
circulars, all uniform in size and neatly gotten up in erent 
colors. The series is being added to week after week and will 
supplement their preliminary catalogue now in the bands of the 
printers. 


ST. LOUIS TRADE NOTES. 


THE NORTH AMERICAN CONSTRUCTION Co.—St. Louis office— 
have contracts on hand for the үк er ray of 10 miles of Westing- 
house electric railway at Springfield, Mo. ; also an electric light 
plant of 1,500 incandescent and 120 alternating arc lights at the 
same place. They also have contracts for the installation of 715 
incandescent and 40 arc lights for the Lebanon light and Water 
Co., Lebanon, Mo. ; and 750 incandescent lights for the Belleville 
Electric Light and Power Co., Belleville, Ils. 
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The neglected borderiand between two branches of knowledge is 
often that which best repays cultivation.—Lord Rayleigh. 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION. 


OR the first time in its existence, the National Elec- 
tric Light Association seeks the seashore. It is 
true that summer meetings have been held by it in New 
York and Boston, with little incidental seaside trips, but 
not before this year has the Association boldly and wisely 
planted its standard by the sea. It now bids all its friends 
and members welcome to the ‘‘summer capital,” as Cape 
May proposes to be called. 

This choice of a seaside resort is In many respects excel- 
lent, and the place itself is one of the best in the country 
for the purpose. Besides, there is no reason why the con. 
vention should not accomplish more work even than if it 
were called together in a hot and sweltering city with 
every condition adverse to either physical or mental activ- 
ity. That the convention will be profitable and productive 
of good results is indicated by the length of the pro- 
gramme printed in our pages this week and by the nature 
of the topics to be brought up. Some of the papers deal 
with the most vital questions connected with central 
station management, and should invite to earnest and ex- 
haustive discussion. Other papers and business relate to 
the functions of the Association itself, and nothing is 
more desirable than a thorough ventilation of all the mat- 
ters that concern the duties and opportunities of such an 
important body. 

Central station companies are not yet fully alive to the 
good they can derive from the work of the Association. 
If they were, the membership would be many times larger 
than itis. Every company of any size should be represented 
in its ranks and should participate in its gatherings. Each 
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-manager or superintendent has something to contribute to 


the fund of information and possibly something to learn ; 
while his adhesion and support give to the work and decla- 
rations of the body the authority they need as the expres- 
sion of the judgment and experience of the whole industry. 
The Association has done work to be proud of; it has 
lived down various troubles and difficulties, and it should 
be the common aim of all, whether local companies, 
parent companies, or dealers in apparatus and supplies, to 
give it a larger and higher influence. 


ELECTRIC RAILWAYS AND OCEAN CABLES. 


Ir was hardly to be suspected that the disturbances 
caused by the introduction of electric railways would 
extend farther than their effects on telephonic transmission, 
but a recent development in another direction now claims 
attention, as well from the distance apart of the affected 
cireuit and disturbing wires as from the fact that the 
former is a complete metallic circuit. As Mr. Cuttriss 
shows, the Commercial Cable Company's cable communica- 
tion between this city and Coney Island is sufficiently 
troubled by the wires of an electric railway at a distance 
of half a mile to introduce false signals and to interfere 
seriously with testing operations. But the fact that a com- 
plete metallic circuit is employed seems to point to the con- 
clusion that the trouble is due to conduction, or leakage, 
rather than to induction. True, the insulation is over 350 
megohms per mile, but the potential employed on the rail- 
way, 500 volts, might be sufficient to affect, even by leak. 
age, the delicate recorder and the still more sensitive Thom- 
son astatic galvanometer. As yet the disturbances noted 
are not sufficiently great to impede the cable traffic, but 
Mr. Cuttriss hints at the possible consequences of an elec- 
tric railway run over the same route taken by the cable. 
There will, of course, be a solution for the difficulty, but it 
will be interesting to see just what it is. 


MAKE AND BREAK TELEPHONY. 


THE controversy regarding the possibility of transmitting 
articulate speech by means of a make and break telephone, 
which a few years ago was carried on with considerable 
warmth, has now almost died out, but there remain still a 
few smoldering embers of those fires and they are fanned 
into flame from time to time by the ever-restless inventor. 
A somewhat novel departure in the lines heretofore worked 
on in this direction, and one that may revive the discus- 
sion, is exhibited in the make and break transmitter of Mr. 
S. D. Field, which we describe elsewhere in this issue. 
Mr. Field employs the makes and breaks independently of 
the vibrations imparted to the receiving diaphragm, and 
hence his apparatus may be considered a combination of a 
transmitter with a high speed circuit breaker. The appa- 
ratus recalls a kindred one introduced in evidence in one of 
the Bell suits, in which the possibility of transmitting 
articulate speech by means of a make and break current 
was demonstrated by passing the current through a rapidly 
revolving make and break switch. Unfortunately for the 
defendants, however, the demonstration was considered by 
the judge to have been successful, not on account of, but 
* in spite of,” the make and break character of the current. 
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The judge evidently thought it more meritorious to do a 
thing well than to do it badly. Мг. Field, however, may 
consider himself clear of such a cynical criticism and all 
that it implies. 


4 Novel Burglar and Fire Alarm System. 


Nor a little ingenuity has been expended in the past in 
devising means for the protection of buildings from the 
invasion of unauthorized persons. These burglar alarm 
systems, however, have followed very much the course 
taken by the manufacturers of safe locks. 'The contest is a 
continual one between the burglar and the protective com- 
pany, and as each improvement introduced is surmounted 
by the lock picker, the safe maker is obliged to introduce 
another in order to guard against invasion. The applica- 
tion of resistances as a protective and indicating measure 
for such systems has been made before, but a very inter- 
esting modification in their application is that described in 
another column, due to Mr. A. C. Robbins, By the appli- 
cation of the Wheatstone-bridge principle and the placing 
of a miniature fac simile circuit within the central station 
tq represent the condition on the lines, he is able to locate 
at once any interference or abnormal condition, and the 
arrangement is such that by no conceivable method is it 
possible to keep the station in ignorance of the tampering 
with the circuit, This valuable addition to the protective 
methods, as well as its application for fire alarm purposes, 
seems destined to come largely into practice. 


New Types of Testa Motors. 

Since Mr. Tesla read his classical paper on alternating 
current motors before the American Institute.of Electrical 
Engineers, in 1888, he has devoted considerable time to 
perfecting these machines, and as a result has produced 
numerous forms, which, though having a distinct individ. 
uality, are but developments of the original idea embodied 
in that paper. In the present issue we describe a number 
of interesting forms of these later types which demonstrate 
particularly various interesting ways of operating these 
motors from a single source of alternating current by the 
use of two wires only. In these forms, it will be noted, 
Mr. Tesla obtains the necessary phase difference by shield- 
ing one of the circuits by a thin film of iron, either in the 
motor or in a transformer used in connection with a motor. 


The Rivor and Rati Electric Storage Car System. 


Тнв word ‘‘system " as applied to electrical apparatus 
in general has long since lost the force it once possessed 
when but few workers occupied the field and each one 
worked out his ideas in a manner possessing distinct indi- 
viduality. In employing the word as above, however, its 
old meaning is recalled to us in considering the methods 
employed by Prof. Main in his electric traction system, 
which we describe at length elsewhere in thisissue. Prof. 
Main has started out on individual lines, not only in the 
construction of his cells, but throughout the motor, its 
gearing and the other detaile. As will be noted, he has 
taken up the zinc-lead storage cell and claims to have suc- 
cessfully overcome all the difficulties heretofore experienced 
with that ty pe, by placing the plates in a horizontal position 
instead of vertically. 'l'his is an interesting fact and the 
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reasons for its adoption seem to be well grounded in 
observed phenomena, Prof. Main's motor is also worthy of 
study as embodying a type of machine which islikely to come 
into some extensive use, not only for continuous current 
work, but also for alternating. The advantages of a single 
magnetizing coil must be obvious, not only in regard to the 
cheapness of construction, but also to the uniformity of 
field produced in all the pole-pieces. Again, the car gear 
and its method of connection contains many points of 
novelty, and while in itself it is exceedingly simple, it is 
capable of meeting a variety of conditions which are of the 
highest importance to the economic operation of street 
railway cars. 


Constant Current Transformer. 

As remarked elsewhere on this page, Mr. Tesla has em- 
ployed a special type of converter in order to obtain the 
necessary phase difference in his motors, but an interesting 
application of this type of converter is the maintenance of 
constant current with varying loads on the secondary. No 
special rules are given for the construction of this form of 
converter, but the general principle is described with suf- 
ficient clearness to afford a ready guide to the eonstruction 
of such devices. 


The Western Union Fire. 

* Fine words butter no parsnips“ is the blunt expression 
of a homely truth, and perhaps a little too harsh for the 
occasion, but it comes to mind as one reads the glowing 
terms in which General Eckert and Mr. Tinker praise their 
staff for the work done by it after the late fire. The com- 
pliments paid the men are graceful and evidently sincere, 
but seeing that many of the men lost their personal effecta, 
while others who have been working night and day are 
really out of pocket by their extra work, it is only reason- 
able to suggest that a more tangible acknowledgment 
might also be made. The Western Union has lost nothing 
by the fire ; it has, in fact, been given the chance to effeet 
improvements that have been in mind for years, and that, 
when made will bring large economies in their train. 
Patience and loyalty are their owa recompense in any em- 
ploy ; but where the resources are so great as are those of 
the Western Union Co., and where the benefit of the zeal 
of the staff is so immediate to the company and the public 
alike, substantial marks of appreciation would be proper 
and in order. We venture to put forward the suggestion 
that as medals and pensions are out of the question, a few 
silver dollars would not go amiss as the reward. 


Electri tty as a Scapegoat. 

Mr. WM. Maver’s pithy little letter in this issue shows 
how silly and baseless are the accusations so often brought 
against the electric light wires, Another example would 
be the recent fires in the old Western Union building at 
145 Broadway—both within a week. The first fire, in a 
waste paper closet, was gravely attributed to the wires. 
In their reports of the second fire, the papers make the 
statement with due seriousness that there were no wires at 
all in the building or in the places where tbe fire started. 
It is a pity they did not know this when in the first instance 
they located the wires in the waste paper closet—one of 
the oddest locations in the world. | 
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NEW ELECTRIC LIGHT STATION AT NATICK, 
MASS. 


WE illustrate this week the new electric light station 
using the Thomson-Houston system, at Natick, Mass, 
which possesses some novel features in the method of 
driving from the engines to the dynamo. There are only a 


few of the more recent stations operated on the same 
principle, and no illustration has, until now, been published 
for 500 


showing the details. The station was designe 


E 
1 


юе аЙ эй 
228 | 
— 


N 


„c INTOSM 
A SEYMOUR 


MEA ENGINE 


— ee — — — — — — — (4o — — — ID 
f. f , е , j в , n 11 
- i — — ЖШ ИШЕ —— oot = DOWN. . 
-56 · -A- 10.9. шы! pn 10-91 р-р 
— SSS ww SS 


SSS SSS тт. SSS 
ä — {Ы — 


LL — 


мем 


20 
/ 


— -14'2— 


— — 1 .— — — 
H 


B ^ / 


oj — 6- роф — -6- - 426 
} 


— 


ul 
| g fire 7°Р|РЕ 
—— a| — 


& 
195 Вр. BOILER [125 H.P.BOILER 


— 4045 — —— 


SMOKE PL _ 


» 4 0 


Zee eee. 


-— — Áo 


HIN IY 

NW $ 

kd: ee a = 12-4 — . : I 

d SS | == * е we 

| i —— 
| 
—— —— — — 
| 


THE ELECTRICAL ENGINEER. 


127 


truss roof, with monitor ventilator, and is neatly finished 
with varnished pine, the floor being of one-inch Liln-dried 
birch, resting on a four-inch matched spruce flooring. In this 
room are two McIntosh and Seymour compound condensing 
engines, each of 300 horse- power capacity when supplied 
with steam at a pressure of 125 pounds, These engines 
are 80 placed that the crank shafts are in the centre of the 
room, the cylinders being towards the boiler room. The 
two engines, one on each side of the room, are also in line 
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Figs. 1, 2 AND 8.—ELECTRIC LIGHT STATION, NATICK, Mass. 


horse-power, though the two engines can develop about 
600 horse- power. The building itself is a plain red brick 
structure, tastefully finished, and the foundations rest on a 
solid ledge of rock. The smoke stack, 100 feet high, lends 
quite an ornamental feature to the structure. 

The engine and dynamo room, shown in plan and ele- 
vation in Figs. 1 and 2, is 48 feet by 52 feet, having a 


and are coupled direct to a2 jack” shaft, no countershaft 
being used ; this shaft can be run by either engine, or both 
engines, by means of friction clutches. The engines and 
the bearings of the jack shaft rest on one solid foundation, 
Each engine is provided with two driving pulleys, the 
outside pulley of each being provided with a governor, and 
the inside pulley having the Eclipse friction clutch. The 
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jack shaft is 6 inches in diameter, and carries on it four 
sets of tight and loose pulleys 96 inches in diameter, 
making 200 revolutions per minute, and giving a belt speed 
of 5,000 feet per minute. 

The shafting and pulleys were furnished by the Holyoke 
Machine Company, of Worcester, Mass., who are making 
a specialty of this class of work, and the action of the 
loose pulley is particularly worthy of notice. These loose 
pulleys do not run in the usual manner on the shaft, but are 
supported bya separate bearing resting on the foundation, 
which has a hollow base, through which the shaft passes, 
and which is turned on the outside to fit the loose pulley. 
The pulley, therefore, does not rest on the shaft at all, and 
never revolves except when a dynamo is being shut down 
or started up, thus doing away with a large amount of 
useless friction and wear and tear of the pulley and shaf ting. 

The dynamos can be placed on both sides of the jac 
shaft, but at present all the dynamos are being driven on 
the side farthest from the boilers. These consist of two 
50 light Thomson-Houston arc machines, one 1300 light 
Thomson-Houston alternating incandescent machine, and 
one 80 horse-power Thomson-Houston generator for power 
circuits and electric railway service, should the company 
be granted the franchise for which they have applied. The 
dynamos are driven by Schieren belts, and are situated 15 
and 21 feet respectively from the centre of shaft. 

The switch board is of the skeleton type, and is made of 
varnished pine, set out so far from the wall that a man 
can work behind. The wires are all on porcelain knobs, 
and the wires from the dynamos are all conducted under 
the floor on porcelain knobs, being brought up through 
the floors through glass insulators, so that there are no wires 
whatever in the dynamo room, except on the switch-board 
and for the lamps in usein the room. In the centre of the 
switch-board next the floor are the arc machine controllers, 
surmounted by the new type of arc light switch-board set 
in slate. On top аге the aro circuit lightning arresters. On 
the left.of the switch-board are placed the power circuit 
switches and arresters, and on the right the alternating 
current switches, meters, and lightning arresters. The 
whole gives a very neat and tasteful effect, very pleasing 
to the eye, as well as conforming with all the re- 
quirements for protection from fire. The board is wired 
for three 1300 light alternators, with four circuits, and is 
80 arranged that any dynamo oan be put on any circuit, or 
any dynamo supply all four circuits when running light. 

In the cellar among the foundations are situated two 
Lighthall surface condensers and heater combined, made 
by the South Brooklyn Steam Engine Works, South 
Brooklyn, N. Y., and two Knowles air and circulating 
pumps, each engine having a set for its own use. These 
condensers are controlled by a vertical shaft and hand 
wheel on the engine-room floor. In addition, there is a 
National feed-water heater, which is heated by the exhaust 
steam from the boiler feed, air, and circulating pumps. 

The foundations are made of solid granite about three 
feet high, resting on solid rock, and surmounted by about 
four feet of brick work. Brick piers support the 6x12 
in, beams for the floor. 

In the boiler-room, shown in Figs. 1 and 8, are two 125 
horse-power boilers made by the Cunningham Iron Works, 
of South Boston, and there are foundations for two more. 
They are designed to work at 125 lbs. of steam, and are 
fitted with the famous Jarvis setting. A Spencer damper 


regulator is also provided, and a Pratt and Cady steam . 


trap, for returning all the condensed steam to the boilers. 
Two five-inch steam pipes convey the steam to the engines. 
The smoke stack has granite foundations resting also on 


the rook, and is 100 feet high, and 11 feet square at the 


base, with a round flue 60 feet high. A curious feature 
about the smokestack is that it has not settled one hairs- 
breadth since its erection, owing to the rock foundation. 
The feed-water is taken from a stone reservoir which has 
been built about 150 yards away from the station, and 
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which is 20x34 feet, by 22 feet deep. The discharge flows 
into a brook in the vicinity. 

The station is conveniently situated on the Saxonville 
branch line of the Boston & Albany R. R., which com- 
mences at Natick, and on the railroad side there is a coal 
shed capable of holding 350 tons of coal. 

The station was designed by the engineering department 
of the Thomson-Houston Electric Company, under the 
able supervision of Mr. H. C. Patterson; and Mr. Fone, 
the treasurer and superintendent of the Natick Electric 
Company, may justly feel proud of one of the neatest and 
most compact stations of it size in the country. 

It is worthy of notice that the Natick Electric Company 
have just purchased a controlling interest in the Natick 
Gas Light Company, and will thus be secure from compe- 
tion tending to the reduction of legitimate profits. 


THE INFLUENCE OF ELECTRIC RAILROADS UPON 
TRANSATLANTIC TELEGRAPHY. 


BY CHARLES CUTTRISS, ELECTRICIAN COMMERCIAL CABLE CO. 


Ir would hardly seem possible that the two above 
mentioned industries could in any way clash, but the 
following account of trouble traced directly to an 
electric railroad will show that they do so, and that ulti- 
mately difficulties may arise which will have a serious 
effect upon transatlantic telegraphy, and unless some remedy 
is found, we may possibly have to resort to a less speedy 
communioation between the two countries. 

For many years it was the practice of cable companies 
to pick out some quiet, secluded spot in which to land their 
cables and to use land lines for the remaining distance to 
the nearest important city, using it as a radiating centre. 
This plan necessitated one transmission or repetition more 
than was actually necessary, and also caused a loss of time 
which it was very desirable to save. 'The Commercial 
Cable Company was the first to make an innovation, and in 
order to give quicker communication decided to land their 
sea cable at Coney Island, and continue it with an under- 
ground cable through Ocean Avenue and Brooklyn into 
the heart of this city, thereby practically making the 
terminus of their cable in Wall street. Past experience 
had shown the advisability of using a return earth circuit 
as far as the sea, so the underground cable was constructed 
with four cores laid up in the usual manner and only 
separated from one another by about u of an inch. 

The cable proper is connected to one of the cores by a 
permanent sea joint, and the diametrically opposite core, 
which is used as the return earth to the sea, is soldered 
directly to the sheathing wires of the sea cable, and th 
other two cores are kept spare in case of trouble. | 

This plan has given the utmost satisfaction until within 
the last few months, when we began to experience some 
trouble from occasional kicks on our receiving instrument ; 
sometimes they would be so strong as to obliterate a signal. 
As these kicks are nothing unusual during the summer 
months, owing to thunder storms and other atmospheric 
disturbances, they were for some weeks attributed to such 
causes. 

During this period it was also noticed, when testing the 
cable, that the mirror seemed to be very unsteady, and had 
erratic movements, which denoted by their abruptness that 
the cause of disturbance was near this end of the cable 
and was such as might be produced by a small fault. 

To satisfy myself on this point I had the cores cut at the 
cable house on Coney Island, and while I was testing the 
undergrounds, the electrician at Canso, Nova Scotia (the 
distant end of the cable), was also testing the sea cable. 
The results showed that both the undergrounds and the 
cable were in perfect condition, but it was observed on 
the undergrounds that there was some disturbing cause in 
their neighborhood ; as, after perfectly discharging the 
cores, they would in a few seconds become quite heavily 
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charged, always with the same potential ; this phenomonon 
of course was only remarkable in the degree of charge. 
So far, we had arrived at only negative results, as the 
kicks, etc., were still present on joining up the working 
instrument. 

About this time it came to my knowledge that there had 
recently been an electric railroad established, running from 
Prospect Park, Brooklyn, to Coney Island by way of the 
old Coney Island horse car road. Immediately it occurred 
to me that here possibly was the source of trouble. It must 
be remembered that ocean cables are operated by a record- 
ing instrument, that is so sensitive that a current of 4d, 
of a milliampere will produce a distinct working signal ; 
hence it is quite conceivable that, although the electric 
road does not in any part of its route approach our under- 
ground cables nearer than about half a mile, disturbances 
might be 5 by the ever- varying power used in 
starting and running the cars. To prove the correctness 
of the assumption, I connected a telephone between the 
cable and its return earth and could distinctly hear the 
starting and stopping of the cars. The telephone was then 
connected to the cable and a local earth in the city, 
namely, the water pipes; the sounds then became so much 
louder that they could be heard with the telephone a short 
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tive effect. The fact nevertheless remains, that if electric 
roads should be greatly augmented in our immediate 
vicinity the disturbances on our lines will be seriously in- 
creased, and at present it is difficult to conceive of any 
remedy other than the adoption by the roads of a double 
trolley system. 

The tests show our undergrounds to have a dielectric 
resistance of about 350 megohms per mile, so the idea of 
any leakage cannot be entertained. 


ROBBINS' BURGLAR AND FIRE ALARM SYSTEM. 


THE various central station systems for electric protec- 
tion which have been devised have either required electro- 
mechanical action for producing an individual signal over 
a connecting wire in combination with other similar alarms, 
or else have depended upon a variation of current through 
an independent connecting wire to produce an alarm. Fre- 
quently long periods of idleness, rust or dampness render 
the mechanical arrangement inactive when required, and 
simultaneous operation of two or more alarms produces con- 
flicting and unintelligible signals. The latter method, 
whereby an alarm is sounded by any change in the current. 


^ 


кав. 2 AND 8.—ROBBINS’ BURGLAR AND FIRE ALARM SYSTEM. 


distance from the саг. The testing galvanometer, a 
Thomson astatic, of course could not pick up such rapid 
vibrations, but it shows deflections and kicks to such a 
degree that we have sometimes been obliged to give up 
testing and try at a more favorable time, such as 1 or 2 
a. m. when the cars have stopped for the night. This 
naturally is somewhat inconvenient. 

Now comes the question, if the disturbance is so severe 
with the railroad at a distance of half a mile or 2,640 feet, 
what would be the effect on the company’s property if at 
some time an electric road should be projected down Ocean 
avenue where the rails would in all probability be within 4 
or 5 feet of the cable for a minimum distance of 54 miles ? 
With telephones and ordinary telegraph instruments the 
use of a metallic circuit is a good protection, but in the 
present case it is proved that a metallic circuit through the 
disturbed district does not grant immunity from serious 
disturbance. | 

One point is still to be determined in regard to this phe- 
nomenon, namely, to ascertain for a certainty whether the 
effects produced are to be attributed to conduction through 
the earth and water to our armoring, or if it is an induc- 


passing from the central office through the point protected, 
18, therefore, the most reliable one. 

Such systems have been in successful operation for sev- 
eral years past, but as they indicate only a disturbance of 
the circuit, without rendering a specific alarm, it has been 
necessary to provide an independent circuit for each alarm. 
This is expensive, and, in instances of wire wrecks, serious 
complications necessarily follow, to the detriment of effi- 
cient service. In some cases a burglar alarm and district 
telegraph company is obliged to maintain several alarm 
wires for one building, in addition to their regular watch. 
man's signal or messenger call circuit. 

To obviate this difficulty a system has recently been de- 
vised and patented by Mr. A. C. Robbins, of Brooklyn, N. 
Y., which, while depending entirely upon variation of cur- 
rent for producing an alarm, locates the alarm by the quan. 
tity of variation produced, and admits of several independ- 
ent alarms being worked on one central office circuit with. 
out interference, together with the usual electro-mechan- 
ical watchman’s signal and messenger call apparatus. 
The style of alarm is immaterial, provided that it 
admits of а certain quantity of current being 
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passed through it to earth, and of different 
quantity to that passed by any other alarm in the same 
circuit. At the central office is arranged an exact fac 
simile of the protective circuit in its normal condition, and 
this miniature circuit is provided with means for readily 
placing it in the same condition as is the protective circuit 
when an alarm is sounded. 

Current from a main line battery passing оп the 
opposing coils of a differential galvanometer divides 
between the alarm and miniature circuits, and, both being 
equal, the galvanometer is unaffected, and its needle 
remains at zero. 
passing in the alarm circuit, however, causes a deflection in 
the galvanometer, which closes a local circuit, and sounds 
an alarm. When the fac simile circuit has been placed in 
like condition, the galvanometer returns to zero and the 
alarm ceases ; a glance at the facsimile will then reveal 
the source of alarm, and the apparatus is then ready to 
receive a second alarm. 

Should two or more alarms be sounded together, they 
are simultaneously located. 

Fig. 1 is a diagram of the system, showing various 
combinations of alarms and mechanical apparatus. a and 
F are mechanical signal boxes; в, E and d represent 
burglar alarm resistances; c is a thermostatic, and p a 
municipal or street fire alarm. At the central station, м в 
represents the main battery; J the differential galvano- 
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FIG. 1.—ROBBINS’ BURGLAR AND FIRE ALARM SYSTEM. 


meter; M being a fac simile of the external circuit in 
which B“, c', р’, E’, and d“ are resistances made exactly equal 
to those represented by B, c, D, E, and с, and RA an ordi- 
nary neutral relay placed in the bridge for the reception of 
mechanical signals. 

Now should the box 4 be sprung, making direct earth 
connection, a given number of times, the difference of 
potential created between the two circuits causes current 
to pass through the relay кл а corresponding number of 
times, and to record the signal. The box r is of the 
variety which opens the circuit to send the signal, and 
upon being sprung interrupts the circuit to points beyond 
F, a given number of times, produces difference of poten- 
tial, similarly tothe former and actuates the relay at the 
central in the same way. 

If an alarm is sounded, and the cireuits are equalized by 
breaking the connection at 8, in circuit d“ of the fac simile, 
it is evident that the branch circuit of alarm 6 is inter- 
rupted. Should connection with c', at 9, produce the de- 
sired result, it will indicate that the alarm resistance of в 
has been shunted. If the result is obtained by connection 
at 10 it shows that the entire branch e has been shunted by 
an earth connection of no resistance. 

It is impossible to produce a short circuit by an earth 
connection at any point in the circuit, as the resistances of 
the different sections of the protective connecting wire 1, 
2, 3, 4 and 5 are compensated for by resistances at the cor- 
responding figures at м; and the branches are likewise pro- 
tected, the branch wire containing resistance in proportion 
to that of its alarm. Thus, the resistance of branch G, 
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being 500 ohms, 50 ohms, or one-tenth part, are contained 
in the branch wire, and the remaining 450 ohms are placed 
ав the alarm resistance. In the fac simile of branch d“, the 
branch wire resistance is represented at 6, and that of its 
alarm at 7. 

Should the thermostat of branch c become heated, it 
closes circuit to earth, and the connection of c' lecates the 
trouble ; likewise, the sounding of an alarm from a street 
box of branch p completes a similar connection to earth, 
and is located by connecting D’. The rheostat вл, in the 
central office, is used in locating shunts containing more or 
less resistance. 

In locating alarms, five rapid operations, at most, may be 
necessary before an alarm can be located, as follows: 1, 
connecting for fire alarma ; 2, opening of burglar alarms; 
3, shunting of burglar alarms; 4, shunting of burglar 
alarms, and insertion of resistance; 5, locating two or 
more simultaneous alarms, this latter operation being a 
combination of the previous ones. Usually, one of the 
three operations is sufficient. In practice it is desirable to 
replace the fac simile shown, with apparatus во arranged as 
to require little or no electrical s on the part of the 
operator. 

Municipal fire alarm telegraphs have heretofore been 
somewhat expensive to construct and maintain, & reliable 
and non-interfering mechanical signal box system costing 
too much for the resources of the smaller cities. 

The street fire alarm box used in the Robbins system is 
shown in Figs. 2 and 3, and consists of the ordinary box, 
or casing, provided with a suitable lock for which keys are 
Supplied to responsible people who desire them, and a 
second, or inner compartment, containing the apparatus, 
and to which access can be had only by officials possessing 
special keys. 

The apparatus consists of a coil of resistance wire R; a 
special signal key к’; а rod Js, moving in guide ways, and 
from the lower end of which a hook or pin projects out- 
wards through a slot in the inner door; a lever x, and a 
contact stop G. 

To signal an alarm of fire the citizen unlocks the outer 
door of the box, and by means of the projecting hook pulls 
the rod, , downwards, allowing the lever, x, by its own 
уер! to fall past and make connection with the stop, a, 
as shown in Fig. 3. The rod, J, is then retracted against 
lever, x, holding it securely in position. This operation 
completes a circuit through the coil, в, rod, з, lever, x, and 
contact, о, to earth. 

At the central, or department head rs to locate 
the alarm, it is only necessary to turn a dial contact switch 
in the fac simile until it is brought in contact with the 
resistance corresponding to that of & in the box from which 
the signal emanates. If further signals are required the 
official in charge makes use of the key, к’, each depression 
of which shunts the coil, в, and produces a stroke upon a 
bell operated by relay вл at the central office. | 

At the conclusion of service, the official releases rod, J, 
by lifting lever, x, leaving the apparatus in position for 
future use, and necessitating removal of the contact in the 
fac simile, which may be understood as a signal that the 


‘fire has been extinguished. 


The absence of complicated mechanism, and the extreme 
simplicity of this box, should admit of its being utilized 
even in large villages, where it is now customary to sound 
an alarm from the nearest church or other tower bell. 
The alarms being connected in multiple, the destraction of 
part of the branches, or of a section of the connecting 
wire, will not prevent the operation of such of the alarms 
as remain connected. 


THE CHICAGO ILLUMINATING COMPANY, recentl 
with a capital stock of $500,000, have purchas ad several local 
South Side plants in Chicago, and will continue to furnish, with 
increased facilities, arc lights and current for power purposes to 
consumers. 
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THE TURBINE AS AN INTERMEDIATE ELECTRIC 
CAR GEAR. 


BY E. 8. PILLSBURY. 


Since the earliest experiments in electric traction much 
time has been devoted to the development of a satisfactory 
power transmitting device for coupling the electric motor 
to the car axle. 

Many different methods have been tried, but at present 
spur gearing appears to hold the field against all competi- 
tors, Nevertheless it has many serious faults. Among 
the worst are the unavoidable noise and wear which occur 
most between the high speed armature pinion and its gear, 


Figs. 1 AND 2.—A LIQUID CAR GEAR. 


and the impossibility of obtaining a variable speed ratio 
between the armature shaft and the car axle. 

To illustrate the evils of this latter more fully, let us note 
the conditions that must be filled by a motor in traction 
work. It requires from three to five times as much pull to 
start a car as is required to drive it ten miles per hour. 
Motor builders find that in a well designed motor the 
torque or pull which it is capable of exerting is almost 
directly proportional to the current in the armature and 
entirely independent of the speed of the armature. From 
which it follows that a motor geared to a car axle and de- 
signed to develop 15 h. p. when the car is moving 15 miles 
per hour, is capable of developing, without overloading, 
just 1 h. p. when the car is moving one mile per hour and 
5 h. p. when the car is moving five miles per hour. In 
other words, the energy available on the car axle is pro- 
portional to the car speed, while the energy taken from 
circuit is proportional to the traction. "Thus we have the 
apparent anomaly that when the motor is doing the least 
work it takes the most current, and just before it gets 
ready to do work it takes from three to five times as much 
current as it takes when doing its maximum work on a 
level grade. 

The above statements are made on the supposition that 
the field is saturated, which condition, though not always 
strictly fulfilled in railway work, would not materially 
influence the above conclusion. 

However, the writer does not deem this question of effi- 


ciency во very important in practice, but this excessive ` 


starting and “coming up current does give much trouble 
on small roads, where it is sometimes necessary to keep 
moving three times as many generators as would be re- 
quired were the power used constant at its average ; and 
even on large roads when a block occurs, as was witnessed 
recently, where a line of cars half a mile long all tried to 
start at once. 

The writer wishes to draw attention to a starting and 
climbing device, more especially applicable to locomotives 
and appliances, where power is used in large units, but 
which may be applied to a single motor truck, and by 
whieh he believes many of the disadvantages above shown 
can be avoided. 

Figs. 1 and 3 show diagramatically a case enclosing a 
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turbine wheel designed to be driven direct from a motor, 
that is, a so-called centrifugal pump. Surrounding this, 
and supported by the case, is another series of turbine 
blades the case forming a suitable passage for the 
return of the liquid to the centre of the pump. "Thus we 
have through the pump, the turbine, and returning by the 
paseages inside the case, a complete liquid circuit, and if 
we drive the pump at any constant speed we shall get a 
speed from the turbine, varying according to the pull it is 
compelled to exert. 

Turbines do most work and doit most efficiently at about 55 
per cent. of their free speed, but between 25 per cent. and 75 
per cent. of their free speed will give a very large percentage 
of their maximum output. As the pump is simply an in- 
verted turbine it will follow the same laws, and hence will 
place in the liquid nearly the maximum amount of energy 
of which it is capable, while the velocity of flow through it 
varies from one-quarter to three-quarters of the velocity 
when there is no back pressure. Now it will be seen that 
if the pump forces into the liquid nearly the same amount 
of energy while the velocity of flow through it varies in 
the ratio of one to three, and if, when supplied with any 
given velocity of flow, the turbine is capable of developing 
nearly the same amount of energy while its speed varies in 
the ratio of one to three, then we may expect from the 
combination, the speed being constant at the pump, that 
the speed of the turbine can vary in the ratio of one to 
nine, the pull being somewhere nearly in inverse ratio. 

In regard to the output for a given size of machine we 
can only say that high speed turbines are very powerful in 
propor to their size, a 15-inch wheel of modern design 

eing rated at about 350 h. p., running at from 600 to 700 
revolutions per minute. 

In Fig. 3, attached to the starting device, is shown an 
electrically actuated friction clutch, a a’, by which, when 
the car has attained any given speed, the driving and 
driven turbines will be automatically coupled together and 
the car driven direct from the motor through a bevel pinion 
and a pair of bevel gears. Two clutches, р and x, which 
may be actuated either electrically or mechanically, are 
shown for coupling the axle to the bevel gears, thus driv- 


. Fia. 3.—A Liguip CAR GEAR, 


ing the axle in either direction without reversing the 
motion. 

With this method of transmission the car may be con- 
trolled entirely by one switch, and if reversed while run. 
ning at full speed the motor will not be overtaxed ; in 
fact, the car might be entirely controlled by the clutches 
on the axle. 

Though it is not considered necessary to claim for this 
Starting device a high efficiency, yet it is believed that if 
laid out so as to introduce those features which have ren- 
dered the modern turbine among the most efficient of prime 
movers, and considering the fact that we are here enabled 
to escape the most serious loss of the turbine, namely, 
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energy retained by the water on leaving the wheel, as well 
as the fact that a liquid introducing less friction than 
water may be used, we may find it a very efficient means 
of continuous transmission for certain kinda of work. 


THE RIVER AND RAIL ELECTRIC STORAGE CAR 
SYSTEM. 


THERE has now gone into operation on the dummy road 
in South Brooklyn the electric storage car of the River and 
Rail Electric Light Co., of this city, which claims attention 
on account of the number of novel features involved in its 
operation and construction, constituting a marked departure 
from the usual practice. 

Before entering into a description of the car itself, it 
may be well to take up first the element from which the 
power is derived, namely, the storage battery. This, as 
every other detail in the system, is due to Professor W m. 
Main, who has been for a long time engaged in its develop- 
ment. The m itself is what is known as a zino-lead 
storage battery. Our readers will remember that early in 
the art M. Reynier experimented with this type of cell, 
using the zincs as the negative plates, but the results which 
he obtained were not sufficiently encouraging to warrant 
the general adoption of this type. The results of Prof. 
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Fic. 1.—THE MAIN STORAGE BATTERY. 


Main’s experiments in this direction, however, soon con- 
vinced him that the difficulties encountered by M. Reynier 
were attributable mainly to the fact that his plates were 
disposed vertically in the solution. The result of this ar- 
rangement was that the zinc plates, on account of the differ- 
ence in density of the solution at various points, were un- 
equally acted upon, and indeed frequently cut away. This 
phenomenon is also noticed in primary batteries in which 
zinc is employed, and in which the part at the bottom of 
the cell is usually eaten away considerably faster than that 
at the top. The natural remedy for this defect was recog- 
nized by Prof. Main and applied by placing the plates in a 
horizontal position, so that, notwithstanding differences in 
density of the solution, each separate plate would be sur- 
rounded by a layer of solution having the same specific 
gravity throughout. 

The arrangement adopted is illustrated in Figs, 1 and 2, 
which represent the cell in vertical and horizontal section 
respectively. The positive or peroxide plate, it will be 
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seen, consists of two outer sheets of lead, between which is 
placed a layer of sheets of thin lead foil. The plate is per- 
forated, as shown in Fig 3, and riveted together at numer- 
ous points. This plate, when placed in the battery and 
worked for a short time, is acted upon во as to convert the 
lead foil into peroxide, which is firmly held in place. The 
negative plate, which is shown in Figs. 1 and 2, consists of 
a copper tray perforated and into which amalgamated zinc 
is poured so as to completely fill the tray, as shown in Fig. 
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Fic. 2. THE MAIN STORAGE BATTERY. 


l. A very small number of charges and discharges serve 
to convert the zinc amalgam into a highly porous and 
spongy mass, having a great property of absorbing hydro- 
gen. The cell employed on the car has 14 plates and 
weighs 45 pounds, of which 27 pounds is the weight of the 
metal proper. It has a capacity of 250 ampere hours; 60 
of these cells are employed on a car. 

The action of the cell under charge and discharge is well 
shown in the curves, Figs. 4 and 5, which give the results 


УУ — or Уу 


C 


AL: Lg 
" d > 


Fic. 8.—POSITIVE PLATE OF THE MAIN BATTERY. 


of some recent tests and are sufficiently clear without further 
explanation. 

Iaving described the battery, we may next take up the 
car itself. Our illustration, Fig. 6, shows the car complete 
ав it stands on the track. Its distinguishing features are 
the rounded ends which furnish the space in which the 
motor man is placed so as to leave a clear passage for the 
entrance and exit of passengers. In this space are the con- 
trolling switch and lever and the brake placed conveniently 
for the manipulation of the motor. | 

The essential feature of every electric car, the electric 
motor and the gearing, deserves in this instance special 
consideration, as both these elements have been worked out 
by Prof. Main on entirely new lines from the practice here- 
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Fic. 6.— THE RIVER & RAIL ELECTRIC Co.’8 NEW STORAGE BATTERY CAR. 
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tofore in vogue. Prof. Main was among the first to recog- 
nize the fact that increased economy could be obtained by 
an arrangement in which the motor is kept revolving at a 
constant speed, and at which it operates at the greatest 
efficiency. At the same time he recognized the fact that an 
element of almost equal importance is the nature of the 
gear connecting the motor with the axle. 

Taking up the motor first, Prof. Main was among the 
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first also to develop the design in which the armature is 
kept stationary and the field magnets revolve, and he has 
carried this still further in maintaining the wire on the 
field magnets also stationary, so that in reality there are no 
moving wires whatever on the motor. The latter 1s shown 
in perspective in Fig. 7. Prof. Main has adopted the mul. 
tipolar type of machine with a particular arrangement, 
which is clearly shown in section in Fig. 8. Here, it will 
be seen, the armature A is held stationary by the casing 
and is surrounded on both sides by field magnets, one of 
which is shown at N N ; opposite to this is a wood filling, the 
object of which will be explained presently. Placed at 
right-angles to the poles N N is a similar pair, having an 
opposite or south polarity. The filling shown opposite the 

oles N N is of wood, the object being to fill up the spaces 

etween the two arms of each pair of magnets in order to 
avoid churning of the air and so asto give smooth working. 

The core of the magnet р, it will be seen, is mounted 
directly upon the shaft of the armature and is surrounded 
by the magnetizing coils, which are placed in the cylindri- 
eal casing marked м м. This casing is stationary, as is also 
the magnetizing coil. The result of this construction is 
that both pair of poles of the magnetic system are influ- 
enced by a single magnetizing current, and hence are of a 
uniform strength, so that the action of each pole upon the 
armature is identical. 

Another object secured by this construction is the short. 
ening of the magnetic circuit, It will be understood from 
what has been said, that the lines of force emanating from 
both north poles, N N, for instance, pass into the arma. 
ture a, travel through and along it for the distance of one- 
fourth of its circumference and then pass out to tbe other 
side into the south poles and back through the core to the 
other side again. 

The armature is built up of specially rolled soft ribbon 
iron, wound spirally, the different convolutions being sepa- 
rated by insulating material ; the ring is wound in Gramme 
fashion, with special connections on account of the employ- 
ment of four poles. The commutator also remains fixed, 
the brushes alone revolving. The motor shown and em- 
ployed on the car revolves at 800 revolutions per minute, 
which corresponds to a speed of 12 miles an hour for the 
car. 

The motor is direetly connected with the driving mech- 
anism, which is shown in perspective in Fig. 9, and which 
constitutes a radical departure from the methods hereto- 
fore employed in electric car practice. As remarked 
above, the motor is kept in continual revolution, and hence 
some gear must be employed in which starting and stop- 
ping can be accomplished without shock. This has been 
accomplished by Prof. Main by the employment of a pecu- 
liar gear, which is based upon the sun and planet motion, 
with some essential modifications. ‘The central shaft of 
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this gear, which is directly connected to the motor, re- 
volves at all times with the speed of the latter. 'l'wo por- 
tions of this shaft, however, are slightly eccentric and 
have loose pinions mounted upon them, which mesh at all 
times with the internally toothed gears which surround 
them. These pinions may revolve idly with the gears, or 
mav drive them, according as they are allowed to gyrate 
with the eccentric and revolve, or to gyrate only, the pin- 
ions being connected by double gimble joints to dises con- 
centric with the central shaft. Each disc will therefore 
revolve with its pinion when idle; but when arrested by 
the grip jaws, operated by means of the beveled gear 
wheels and shaft shown, they will cause the pinion to 
drive according to the direction in which the beveled gears 
are turned by the motor man ; either one pinion or the 
other will drive, with the result that the car can be driven 
at two different speeds, slow and fast, notwithstanding the 
uniform speed of the driving motor. By releasing both 
grip jaws, neither pinion drives, and the car may be brought 
to a standstill with the motor revolving at full speed. 
These operations of clutching are performed by the 
motor-man by means of a lever on the platform. "The two 
internally toothed gears are connected permanently to each 
other and to the double sprocket which drives both chains, 
and action comes from either one or the other, or from 
neither, as the case may be. The driving sprocket wheels 
are connected to either axle 80 that both are driven direct. 
The whole mechanism is lubricated automatically from 
within by centrifugal action. The oil, as it drops down, is 
caught in a pan which encloses the whole under the car, and 
by means of a loose traveling ring returns to a reservoir 
and is used over and over again. The friction on the gim- 
bal joints is exceedingly small, the motion of the rubbing sur- 
faces being reduced to a small fraction of an inch, and as the 
internal gears mesh over a considerable part of their cir- 
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Fig. 7.—THE MAIN MULTIPOLAR CaR MOTOR. 


cumference, and are in addition completely flooded with 
oil, as well as protected from dust, their life is also 
indefinite. 

In order to avoid all shock on starting the car, the 
sprocket wheels attached to the axles are mounted on 
drums which contain springs so arranged as to keep the 
chains taut and to receive the first impulse in starting. 
The action of the spring is to allow a certain amount of 
relative motion between the two axles, thus avoiding the 
hard driving action experienced when both axles sre 
geared to one motor. The tractive power is therefore 
utilized without rigidity, so that the mere momentum of 
the motor, after the current has been shut off, and with 
the ear standing, 18 able to start it and to propel it some 
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distance. Provision has also been made for securing the 


pedestals of the car so that the wheel base can be slightly 
increased to take up any stretoh in the sprocket chains 
which may occur. 

These constitute the principal elements of the car, but it 
remains still to desoribe the method employed for taking 
out and „ the discharged cells from the oar. The 
arrangement employed for this purpose is illustrated in 
perspective in Fig. 10. Parallel with the track on each 
side of the car, as shown in the illustration, are narrow gauge 
tracks, on which a small platform car runs, the height 
of which may be regulated by means of the handle o, 
shown in detail in Figs. 11, 12 and 13. It will also be noticed 
that the battery cells are mounted in trays provided 
with wheels and fitted with latches to hold the cells 
in place. On top of the shifting table there is placed 
an iron bar extending along the entire length; the 
front of which, as shown in F'ig. 13, has raised pieces so 
spaced as to come opposite the latches in the trays so that 
when the bar is brought up under them the latches are raised 
and the cells can be rolled out directly upon the platform. 


POWER STATION OF THE KNOXVILLE STREET 
RAILWAY CO. 


One of the recent installations made by the Thomson- 
Houston Electric Co. is shown in the accompanying illus. 
trations of the power station built for the Knoxville Street 
Railway Co., Knoxville, Tenn. The drawings, Figs. 1 and 
2, arethe plan and section, of the elevation, from which the 
construction of the station and the disposition of the appara- 
tus can be readily seen. The building is one story, brick, 
and divided into boiler and engine and dynamo rooms. 
The steam plant consists of four steel tubular boilers built 
for high pressure to be operated at from 115 to 125 lbs. pres. 
sure, with furnaces designed for burning a low grade of 
slack coal Есопотітегв are also provided for utilizing 
the waste gases in bringing the feed water up to the boil- 
ing point before it is pumped into the boilers. Four ways 
of feeding the boilers are made use of and so arranged 
that in case of accident to any one of them, the operation 
of the steam apparatus would in no way be impaired. 

The engines аге of the cross-compound condensing Cor. 
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FId. 9.—DRIVING MECHANISM OF THE RIVER & RAIL STORAGE CAR. 


To remove the batteries at the same time these projections 
enter into engagement with shoulders on the latches and 
by means of the cranks, в в, shown in Fig. 13 and in per- 
spective in Fig. 10, the entire series of cells can be drawn 
out at once. It will also be noticed that the cove panels 
of the car are removed with the cells, constituting, in fact, 
one side of the tray, a proceeding which is entirely per- 
missible on account of the construction which is employed. 
The cells are immediately placed in circuit for recharging 
by flexible wires connected with copper bars above, which 
slide in slotted tubes, to the generator. Connection may 
thus be made with the cells at once and the cells wheeled 
off without any delay. 

Prof. Main has devoted a large amount of attention to 
the working out of the details of this system, and the re- 
sults already obtained with the car now in operation are of 
the most encouraging nature, and have attracted the 
general attention of street railway people, especially those 
engaged in work in towns and oities where the feeling 
against overhead wires is strong. 


liss type and so arranged that each pair, which is consid- 
ered as one engine, can be operated as a twin engine, and 
in oase of accident, either side can be run alone. Each 
side can also be worked high or low pressure, so that 
provision is made for operating the plant, even though 
half of the engine is undergoing repairs. This is the first 
plant of this kind in the world which has been erected for 
electric railway purposes, and very satisfactory results are 
anticipated from it. Each engine will carry its full load, 
under the varying conditions of railway work, on an evap- 
oration of 18 lbs. of water per horse-power per hour. The 
engines are of extra large preportions throughout 80 as to 
withstand the severe service incidental to railway work. 
The electric apparatus comprises eight Thomson-Houston 
railway generators, and the usual appliances for their oper- 
ation. Each generator, as is the same with the engines, is 
arranged so as to be thrown in or out of action without 
interfering in the least with the operation of the remainder 
of the plant. The engines, boilers and piping were fur. 
nished by C. & G. Cooper, of Mt. Vernon, Ohio, and the 
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counter-shafting by the Holyoke Machine Co., of Worces- 
ter, Mass. The plant is rapidly nearing completion and 
will be in operation some time this month. The instal- 
lation was designed by Mr. L. H. McIntyre, of the Railway 
reek prove Noa sprig of the Thomson-Houston Elec- 
tric Co. e electric railway for which this plant is 
designed is 3.40 miles in length and will operate five 
motor cars. 


FIELD’S MAKE AND BREAK TELEPHONE. 


Mr. SrkrREN W. Кткгр'в work in the various branches 
of telegraphy and electric railroading is probably well 
known to our readers, but his versatile genius has also led 
him in the direction of telephony. One of the results of 
his work here has been the production of a telephone which 
automatically makes and breaks its circuit with a rapidity 
too great to be perceptible to the ear; he combines this 
with a diaphragm in such a way that sound waves pro- 
jected against it are caused to bridge over the makes and 
breaks to a degree exactly proportional to the sound waves’ 
a of succession. 

e accompanying engraving, Fig. 1, shows two such 
diaphragms, p and м, supporting respectively two contact 
points, к апа с. One diaphragm is supported above the 
other and is kept in a state of tension by connection with 
a fine wire, c, of considerable resistance. 

It will be seen that the circuit of battery, B, passes nor- 
mally through the insulated metal frame, J, of the tele- 
phone, and the wire, c, to the diaphragm, р. It will also be 
observed that there is a short circuit, by way of the wire 
I, between the contact point, с, and the frame, J. The 
strain of the wire, c, is normally sufficient to separate the 
contact points, E and с, but when the switch, a, is closed 
and the current from battery, n, traverses wire, c, the lat- 
ter will elongate and allow the points to come in contact. 


Fic. 1.—FikLD'S MAKE AND BREAK TELEPHONE. 


The current will thus be shunted around wire, c, through 
a path of approximately no resistance, with the result of 
cooling and contracting c and separating the contact 

oints. 
Я The function of the device is, in fact, that of a circuit- 
breaker of such rapid action under the influence of the cur- 
rent of the battery, B, that the vibrations are outside the 
receptivity of the ear. It follows that the sound: waves 
striking the diaphragm, r, will alter the relative positions 
of x and в, and tend to prolong their contacts, making 
audible, and, if in proper sequence, articulate speech. 

In Fig. 2 is shown an arrangement for applying the same 
idea to a carbon transmitter for the purpose of increasing 
its sensitiveness, In this construction the carbon, which 
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is mounted on the diaphragm, is kept in contact with a 
corresponding platinum contact-piece by means of a fine 
wire under tension attached to the diaphragm. The con- 
tact expands “the wire c, thereby tending to break the cir- 
cuit; but the consequent cooling of the wire contracts the 
same and closes the circuit. 

With the construction here illustrated an equilibrium is 
set up between the elongation of the wire, c, and the re- 
sistance at the carbon contact, the result being that the 
"eed of the carbon is kept automatically at the most 

elicate point and a self-adjusting carbon transmitter is 
obtained. The changed thermostatic condition of the 
primary circuit is brought about in this construction by a 
rupture of the circuit, due to the elongation of the resist- 
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Fig. 2.—FIELD’s MAKE AND BREAK TELEPHONE. 


ance-wire, or, rather, by an increase in the resistance of 
the circuit, and not, as in the other form, by the introduc- 
tion of a shunt around the resistance-wire. 

The makes and breaks of the automatic circuit-breaker 
produce no audible effects upon the circuit by reason of the 
great rapidity with which they follow each other. "That ie 
to say, the normal vibrations of the circuit-breaker, consid- 
ered with respect to their capacity to reproduce sounds, are 
neutralor inharmonious, "That which reduces them to har- 
mony and enables them to reproduce sounds is the combi. 
nation, with the apparatus which produces them, of devices 
which bridge over or throw басе: more or fewer of the 
inharmonious vibrations and thus alter their natural 
sequence. 


RESISTANCES FOR STRONG CURRENTS. 
M. Huss, in La Lumière Electrique calls attention to 


. certain considerations in the design of resistances for strong 


currents. In making coils for resistance tests the choice of 
a material having a low temperature coefficient is very im- 
portant ; but this is not usually the case with coils intended 
to stand о currents, nor indeed is high specific resist- 
ance a desirable thing. M. Hess shows that if two coils of 
equal resistance are designed to stand the same current 
without rising above a given temperature, the coil of higher 
specific resistance is shorter, while the diameter and 
volume of the conductor are greater; the ratio in all three 
cases being the cube root of the ratio of the specific resist- 
ance. Thus, if the second coil has 27 times the specific 
resistanee of the first, its length is one-third that of the 
first, while the diameter of, and the volume occupied by, 
the wire are each three times as great. Unless, therefore, 
the second material costs only one-third that of the first, it 
is cheaper to construct the coil of the better conducting 
substance. 


THE POND ENGINEERING Co. have now opened branch offices 
in Seattle, Washington, and Dallas, Texas. is company, who 
make a specialty of constructing steam plants for electrical and 
poser purposes, now cover the West very thoroughly and are 

oing a large and increasing business. 
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TESLA'S NEW ALTERNATING MOTORS. | 


For some time past Mr. Nikola Tesla, whose previous 
work in alternating current motors is well known, has been 
engaged upon the study of these machines in order to de- 
velop efficient methods for operating them on two wires 
instead of three, and still without the use of a commutator. 

The general principle upon which these machines are de- 
signed is based on the well-known fact that if a magnetic 
core, even if laminated, be wound with a coil and a cur- 
rent be sent through, the magnetization of the entire core 
does not immediately ensue, the magnetizing effect not be- 


Fic. 1.—TESLA ALTERNATING MOTOR. 


ing exhibited in all parts simultaneously. This Mr. Tesla 
attributes to the fact that the action of the current is to 
energize first those lamins or parts of the core nearest the 
surface and adjacent to the exciting coil, and from thence 
the action progresses towards the interior. A certain in- 
terval of time, therefore, elapses between the manifestation 
of magnetism in the external and the internal sections or 
layers of the core. 

If the core be thin or of small mass this effect may be 
inappreciable, but in the case of a thick core, or even of a 
comparatively thin one, if the number of alternation be very 

reat, the time interval occurring between the manifesta- 
tions of magnetism in the interior of the core and in those 


Fig. 2.—TESLA ALTERNATING MOTOR. 


parts adjacent to the coil is more marked, and in the con- 
struction of such apparatus as motors which are designed 
to be run by alternating currents, Mr. Tesla has found it 
desirable, and even necessary, to give due consideration to 
this phenomenon and to make special provisions in order to 
obviate its congequences. 

On the other hand, by taking advantage of this very ac- 
tion or effect, and, by rendering it more pronounced, Mr. 
Tesla utilizes it in the operation of motors in general. 'T'his he 
effects by constructing a field in which the parts of the 
core that exhibit at different intervals of time the mag- 
netic effect imparted to them by alternating currents in an 


energizing coil are so placed with relation to a rotating. 


armature as to exert thereon their attractive effect succes- 
sively in the order of their magnetization. By this means 
there is secured a result similar to that which Mr. Tesla 
has heretofore attained in the previous types of his motor, 
in which, by means of one or more alternating currents, he 
produces a rotation or progression of the magnetic poles or 
pointe of maximum attraction of the field of force. 

The general principle involved in the action above men- 
tioned is illustrated in the simple motor shown in Fig. 1. 
Here x represents a large iron core composed of a number 
of sheets or laminæ of soft iron or steel. Surrounding this 
core is a coil, v, which is connected with a source, E, of 
rapidly varying currents. 
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Let us consider now the magnetic conditions existing in 
this core at any point, as б, at or near the centre, and any 


Fic. 3.—TESLA ALTERNATING MOTOR. 


other point, as a, nearer the surface. According to Mr. 
Tesla, when a current impulse is started in the magnetizing 
coil, v, the section, at a, being close to the coil, ia im- 
mediately energized, while the section, at б, which, to 
use a convenient expression, is protected“ by the 
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Ба. 4.—TESLA ALTERNATING MOTOR. 


intervening sections or layers between a and б, does not 
at once exhibit its magnetism. However, as the magnet. 
ization of а increases, ö becomes also affected, reaching 
finally its maximum strength some time later than a. 


ИШТЕТҮҮ) 


Dec. er.. F. 
Fig. 5.—TRSLA ALTERNATING MOTOR. 


Upon the weakening of the current the magnetization of a 
first diminishes, while ò still exhibits its maximum strength, 
but the continued weakening of a is attended by a subse- 
quent weakening of б. Assuming the current to be an 
alternating one, а will now be reversed while 6 still con- 
tinues of the polarity first imparted. This action contin- 
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ues, the magnetic condition of б following that of a in 
the manner above described. 

If an armature, for instance, a simple disk mounted to 
rotate freely on an axis, be brought into proximity to the 
core, a movement of rotation will be imparted to the disk, 
the direction depending upon its position relatively to the 
core, the tendency being to turn the position of the disk 
nearest to the core from a to ù, as indicated in Fig. 1. 

This action or principle of operation has been embodied 
in a practicable form of motor, which is illustrated in Fig. 
2. Here a represents a circular frame of iron, from 
diametrically opposite points of the interior of which the 
cores project. 

Each coreis composed of three main parts B, B and с, 
and they are similarly made with a straight portion e, 
around which the energizing coil is wound, a curved arm or 
extension c and an inwardly projecting pole d. 

Each core is made of two parts B B, with their polar 
extensions reaching in one direction and a part c between 
the other two and with its polar extension reaching in the 
opposite direction. These cores are wound with coils р, 
which are connected in the same cireuit either in parallel 
or series and supplied with an alternating current by a 
generator E represented diagramatically. Between the 
cores or their polar extensions is mounted an armature F 
wound with magnetizing coils c that are closed upon them- 
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Fias. 6 AND 7.—TESLA ALTERNATING MOTOR. 


selves, similar to those in the older types of Mr. Tesla’s 
motors. 

The operation of the motor is as follows: When a cur- 
rent impulse or alternation is sent through the coils p, the 
sections B B of the cores being on the surface, and in close 
proximity to the coils, are immediately energized. The 
Bections c, on the other hand, are protected from the mag- 
netizing influence of the coil by the interposed layers of 
iron B B. | 

As the magnetism of в в increases, however, the sections 
c are also energized, but they do not attain their maximum 
strength until acertain time subsequent to the exhibition 
by the sections в B of their maximum. | 

Upon the weakening of the current the magnetic strength 
of n B first diminishes while the sections c have still their 
maximum strength; but as B B continue to weaken, the 
interior sections are similarly weakened. 

в B may then begin to exhibit an opposite polarity, which 
is followed later by a similar change on c, and this action 
continues. 

B B and c may, therefore, be considered as separate field 
magnets, being extended во as to act on the armature in 
the most efficient positions, and the effect 1s similar to that 
in Mr. Tesla’s other forms of motor, viz., a rotation or 
progression of the maximum points of the field of force. 
Any armature, such, for instance, as a diso mounted in 
this field, would rotate from the pole first, to exhibit its 
magnetism to that which exhibita 1t later. 

In following out the ideas stated above, Mr. Tesla has 
applied them to a class of motors in which two or more 
sets of energizing magnets are employed and in which by 
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artificial means a certain interval of time is made to elapse 
between the respective maximum or minimum periods of 
their magnetic attraction or effect. This has already been 
applied to the operation of Mr. Tesla’s three-wire motors. 
In the present instance Mr. Tesla employs a motor with: 
two sets of energizing or field magnets, each wound with 
coils connected with a source of alternating currents, but 
forming two separate paths or circuits. The magnets of 
one set are protected to a certain extent from the energizing 
action of the current by means of a magnetic shield or 
screen of laminated iron interposed between the magnet 
and its energizing coil. 

The shield is properly adapted to the conditions of par- 
ticular cases so as to shield or protect the main core from 
magnetization until it has become itself saturated and no 
longer capable of containing all the lines of force 
produced by the current. By this means it 
will be seen that the energizing action begins in the 
protected set of magnets, a certain arbitrarily determined 
period of time later than in the other, and that by this 
means a practically economical difference of magnetic 
phase may readily be secured. 

The nature and operation of this motor will be readily un- 
derstood by reference to the accompanying illustration. 

The engraving, Fig. 4, shows the simplest form of this 
type of machine. The cores в form one set of magnets and 
are energized by coils p, while the cores c, forming the 
other set, are energized by coils E, and the coils are con- 
nected in series with one another, in two derived or 
branched circuits F G respectively. 

Each coil E, it will be noted, is surrounded by a magnetic 
shield n, which is composed of an annealed insulated or 
oxidized iron wire wound on the coils in the manner indi- 
cated, so as to form a closed magnetie circuit around the 
coils and between the same and the magnetic cores c. 

Between the pole pieces or cores B c is mounted the 
armature of the closed-circuit coil type. 

The operation resulting from this arrangement is as 
follows : If a current impulse be directed through the two 
circuits of the motor, it will quickly energize the cores B, 
but not so the cores c, for the reason that in passing through 
the coils E there is encountered the influence of the closed 
magnetic circuits formed by the shields н. The first effect 
is to effectively retard the current impulse in cireuit c, 
while at the same time the proportion of current which 
does pass does not magnetize the cores c, which are shielded 
or screened by the shields н. 

As the increasing electromotive force then urges more 
current through the coils E, the iron wire H becomes 
magnetically saturated and incapable of carrying all the 
lines of force, and hence ceases to protect the cores c, which 
become magnetized, developing their maximum effect 
after an interval of time subsequent to the similar mani- 
festation of strength in the other set of magnets, the extent 


of which may he arbitrarily determined by the thickness of 


the shield n, and other well known conditions. 

From the above it will be seen that the apparatus or 
device acts in two ways. First, by retarding the current, 
and second by retarding the magnetization of one set of 
cores, from which its effectiveness will readily be seen. 

Many modifications of the principle here embodied have 
been made by Mr. Tesla, one only more of which we may 
notice here. This is illustrated in Fig. 5, and issimilar in all 
regpects to that above described, except that the iron wire 
u, which is wrapped around the coils Е, is in this case con- 
nected in series with the coils р. The iron wire coils are 
connected and wound so as to have little or no self-induc- 
tion, and, being added to the resistance of the circuit F, 
the action of the current in that circuit will be accellera- 
ted while in the other circuit с it will be retarded. 

Still another type of motor constructed by Mr. Tesla 
is one with a field magnet having two sets of poles or in- 
wardly projecting cores and placed side by side so as prac- 
tieally to form two fields of force, and alternately ar- 
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ranged, that is to say, with the poles of one set or field op- 
posite the spaces between the other. "The free ends of one 
set of poles are then conuected by means of laminated iron 
bands or bridge pieces of considerably smallet cross-section 
than the cores themselves, so that the cores all form parts 
of complete magnetic circuits. 

When the coils on each set of magnets are connected in 
multiple circuits from an alternating machine electro- 
motive forces are set up in each circuit simultaneously, but 
the coils on the magnetically bridged or shunted cores will 
have, by reason of the closed magnetic circuits, a high self- 
induction which retards the current, permitting at the be- 
ginning of each impulse but little current to pass. On the 
other hand, no such opposition being encountered in the 
other set of coils, the current passes freely through them, 
magnetizing the poles on which they are wound. 

As goon, however, as the laminated bridges become satu- 
rated and incapable of carrying all the lines of force, which 
the rising electromotive force, and consequently increased 
current, produce, free poles are developed at the ends of 
the cores, which, acting in conjunction with the others, pro- 
duce rotation of the armature. | 

The construction by which this is accomplished is shown 
in the accompanying engravings, Figs. 6 and 7. 

The frame of the motor A4, is built up of sheets of 
iron punched out to the desired shape and bolted together 
with insulation between the sheets. When complete the 
frame makes a field magnet with inwardly projecting pole 
pieces в and c. To adapt them to the requirements of this 
particular case, these ү pieces are out of line with one 
another, those marked в surrounding one end of the arma- 
ture, and the others c the opposite end, and they are ar- 
ranged alternately ; that is to say, the pole pieces of one 
are set in line with the spaces between those of the other 
Seta. 

The pole pieces c are connected or shunted by bridge 
pieces E. 

The coils F and c are connected in series, respectively, 
in two circuits which are branches of a circuit from an 
alternating machine, and they are so wound that the cir- 
cuit of coils с will have a higher self-induction than the 
other circuit or branch. 

The function of the shunts or bridges е, is that they shall 
form with the cores c a closed magnetic circuit for a cur- 
rent up to a predetermined strength, so that when satu- 
rated by such current and unable to carry more lines of 
force than such a current produces, they will, to no further 
appreciable extent, interfere with the development by a 
stronger current of free magnetic poles at the ends of the 
cores с. 

In such a motor the current is so retarded in the coils a 
aud the manifestation of the free magnetism in the poles c 
is delayed beyond the periods of maximum magnetic effect 
in po B. The result is that a strong torque is produoed 
and the motor operates with approximately the power 
developed in a motor of this kind energized by independ- 
ently generated currents differing by a full quarter phase. 


TESLA'S TRANSFORMER FOR MOTOR WORK AND 
FOR CONSTANT CURRENT. 


In the early forms of alternating motor brought out by 
Mr. Tesla the construction embodied a series of coils trav- 
ersed by currents differing a quarter phase from one 
another. This has in some forms required three wires from 
the generator to the motor, but in order to avoid this Mr. 
Tesla has recently constructed a converter specially de- 
“к to be used in connection with his motor, and in 
which the difference of phase required is spontaneously 
brought about. This converter also possesses the valuable 
property that it operates with a constant current for all 
loads imposed upon the secondary. 

In transformers as at present constructed it is found that 
the electromotive force of the secondary very nearly coin- 
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cides with that of the primary, being, however, of oppo- 
site siyn. At the same time the currents, both pri 

and secondary, lag behind their respective electromotive 
forces, but as this lag is practically the same in the case of 
each, it follows that the maximum and minimum of the 
primary and secondary currents will nearly coincide, but 
differ in sign or direction, provided the secondary be not 
loaded, or if it contain devices having the property of self- 
induction. 

On the other hand, the lag of the primary behind the 
impressed electromotive force may be diminished by load- 
ing the secondary with a non-inductive or dead resistance, 
such as incandescent lamps, whereby the time interval be- 


Fia. 1.—NEw TESLA CONSTANT CURRENT TRANSFORMER. 


tween the maximum or the minimum periods of the pri- 
mary and secondary currents is increased. This time in- 
terval, however, is limited, and the results obtained by 
pua difference in the operation of such devices as Mr. 

esla's alternating current motors can only be approxi- 
mately realized by such means of producing or securing this 
difference, as above indicated. For it is desirable in such 
cases that there should exist between the primary and seo- 
ondary currents, a difference of phase of 90 degrees, or in 
other words, the current in one circuit should be maximum 
when that in the other circuit is minimum. 

To more nearly and perfectly attain to this condition 
Mr. Tesla secures an increased retardation of the secondary 
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Еа. 2.—NEW TESLA CONSTANT CURRENT TRANSFORMER. 


current in the following manner: Instead of bringing the 

rimary and secondary coils or circuits of a transformer 
into the closest possible relations, as has hitherto been 
done, he protects in a measure the secondary from the in- 
ductive effect of the primary by surrounding either the 
primary or the secondary with a comparatively thin mag- 
netic shield or screen. 

Under these conditions, as long as the primary current 
has a small value the shield protects the secondary, but as 
soon as the primary current has reached a certain strength, 
which is arbitrarily determined, the protecting magnetic 
shield becomes saturated and the inductive action upon the 
secondary begins. It results, therefore, that the secondary 
current begins to flow at a certain fraction of a period 
later than it would without the interposed shield, and since 
this retardation may be obtained without necessarily re- 
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tarding the primary current also, an additional lag is 
secured and the time iuterval between the maximum or 
minimum periods of the primary and secondary currents is 
increased. 

Mr. Tesla has also disc vered that such a transformer, 
may, by properly proportiuuing its elements, be made to 
yield a constant current at all loads. 

In the accompanying illustrations, Fig. 1 18 a cross-section 
of a transformer embodying the above idea. 

А A is the main core of the transformer composed of a 
ring of annealed iron wire. Upon this core is wound the 
secondary circuit B B. This latter is then covered with a 
layer of annealed iron wires c c, wound in a direction at 
right angles to the secondary coil. Over the whole is then 
wound the primary coil D р. 

From the nature of this construction it will be obvious 
that as long as the shield formed by the wires c is below 
magnetic saturation, the secondary coil or circuit is effectu- 
ally protected or shielded from the inductive influence of 
the primary. 

When the strenpth of the primary reaches a certain 
value, the shield c, becoming saturated, ceases to protect 
the secondary from inductive action and current is in con- 
sequence developed therein. For similar reasons, when the 

rimary current weakens, the weakening of the secondary 
18 retarded to the same extent. 

In the engraving, Fig. 2, the core a is built up of insu- 
lated iron plates or disks. The primary circuit D is wound 
next to core a. Over this is applied the shield c, which in 
this case is made up of thin plates of iron properly insu- 
lated and surrounding the primary, forming a closed mag- 
netic circuit. The secondary B is wound over the shield c. 

In Fig. 2, the primary of the transformer is connected 
with the circuit of the generator. r ів а two-circuit alter- 
nating current motor, one of the circuits being connected 
with the main circuit from the source E, the other being 
supplied with currents from the secondary of the trans- 
foriner, 


M. ABDANK ON AMERICAN ELECTRIC RAILWAYS. 


AT the last meeting of Société Internationale des Elec- 
triciens, held in Paris, M. B. Abdank-Abakanowicz deliv- 
ered a lecture on Electric Railways in Ámerica in which 
he dealt at length with details of the various systems 
employed in this country at the present time. Ab- 
dank’s lecture was illustrated by means of a large number 
of lantern slides of American roads, and his discourse was 
voted a great success. With American electric railway work 
thus prominently brought out in France, it ought to be 
followed up by actual demonstration, and we believe that 
much could be done by our railway builders in the intro- 
duction of their work in France. 


BIMETALLIC WIRES. 


Tue Société Fonderies, Laminoirs et Tréfileries of Join- 
ville le-Pont, says the Bulletin Internationale de Р. Electri- 
cité, is now manufacturing bimetallic wires for telegraph, 
telephone, or other purposes, of which tests, made by the 
French Post Office authorities, show the following results : 


Number of coils tested. 
1. 2. 8. 4. 

Diameter........ 1.97 mm. 1.88mm. 1.89mm. 1.95mm. 
Breaking stress.. 493lb. 49310. 449lb. 6031 b. 
Lengthening..... 16.17 mm. 26.23mm.  19.20mm.  19.21mm. 
Weight.......... 57. 2lb. 55. 7lb. 55. 21b. 551b. 
Resistance per ki- 

lometre in ohms ' 

at Одер. cent.. 8,66 9.69 8.98 9.52 


It appears that a bimetallic wire of 19/10 has the same 
conductivity as a copper wire of 15/10, and the same 
breaking stress as a copper wire of 25/10. 


f 
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A NEW SWITCH FOR OVERHEAD ELECTRIÇ RAIL- 
WAY WORK. 


We illustrate on this page a new overhead switch for 
electric railway service of a very simple and practical 
design. The accompanying illustrations will explain its 
workings. Fig. 3 is a view of the plan of the switch ; 
^ B and c B represent the two tracks. In Fig. 1 the car is 
When the trolley wheel 


Fig. 1.—ELEcTRIC RAILWAY OVERHEAD WIRE SWITCH. 


reaches the point E, it opens a space wide enough to 
allow the trolley wheel to pass. After the wheel has 
assed, the fin springs back into its original position. 
hen the car is traveling on track в с, as shown in Fig. 2, 
the fin к p is passed over to x c, allowing the trolley wheel 
to pass along the track в c. 


Practical experience has demonstrated the impossibility 


for the trolley wheel to jump the track, no matter at what 
speed the car may be running. The base on which the 
fins are placed is galvanized sheet iron, and the fins, or 
more properly the switches, are made of the best saw 
blade steel. 


The trolley wires are fastened by clamps to the ends of 


Го. 8. 


the switches, and do not necessitate soldering. The whole 
is supported by guy wires fastened to lugs extending at 
right angles to the switch, as shown in Fig. 3. This new 
device is being introduced by the Illinois Electric Material 
Co., of Chicago. 


STREET NAMES READ AT NIGHT. 


It is said that the inspector of streets of St. Louis has ado 
a novel method of marking the names of streets, so that the dark. 
est night will not render the way difficult to find. The names ot 
the streets are painted upon the electric light globes and the 
shadow resulting throws the name upon the ground so plainly 
that it can be read fifty feet away. The letters on the globe are 
three-quarters of an inch, and the shadow is five feet wide. An 
arrangement of this nature would be a welcome one elsewhere. 


PHONOGRAMS AND THE CUSTOMS. 
by the Treasury 


1ave just been sent by 
18 one rendered July 9 


Among the decisions in customs cases rendered 
Department since July 1, copies of which have 
Secretary Windom to all the collectors, 
affecting the aria: тар It says: 

* Phonograph cylinders, imported by mail and which bear 
apon their surface the impressions made by the stylus of the 
phonograph when recording letters and messages, are considered 
as occupying the same position in the transportation of corre- 
spondence as the paper sheets upon which communications have 
heretofore been inscribed or typewritten, and should be treated in 
е 79 пш е E matter, and subjected to no 

urther inspection by custom officials than may be necessary 
protect the interesta of the revenue." d "e 
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THE CHAMBERLAIN BATTERY RACK. 


CONSIDERABLE interest has been excited by the perfec- 
tion which has been attained in the operation of substitut- 
ing charged for discharged secondary batteries employed 
in the installation of the United Electric Traction Company 
at their station, 85th street and Madison avenue, in this 
city. This work has been brought 
to its present complete form by 
Mr. J. C. Chamberlain, and em- 
bodies a number of novel and 
interesting features. : 

The visitor at the station is im- | 
pressed with the rapidity and ease i 
of the operation of shifting the ^n FIT 
batteries. A car having discharged | 
batteries is run into the station, | 
and into a sort of stall between 
two racks of superimposed shelves; 
there is a sort of sliding noise, a 
movement of the elevator plat- 
forms on each side of the car, and 
the car is rapidly run out, leaving 
the station within three minutes of 
its entry. In that time a complete 
set of batteries, having a charge 
sufficient to carry the car on its 
journey, to the Post Office and 
return (11 miles), has been substi- 
tuted for the exhausted batteries, 
and the latter have been auto- 
matically connected into the 
charging circuit on the racks, and 
are again being charged. 

The general construction of the 
racks and hoisting mechanism by 


—— — 


TEL 
Vos taxa ES 


t * 
Bal ws 
B it ctr ant t 


—— -— 


1 
4 
ө 
' 
о 
. 


^ 
à 
ў 


ed 
ind ' 
M 


28 


T 
\ 
39 
r 
А 


7 T - * 


| — 2 
L 


7 
aa 
^ \ 


1 
22 — i і = i | 


Fids. 1 AND 2.—THE CHAMBERLAIN STORAGE CAR BATTERY RACK. 


which these operations are effected is shown in the 
accompanying illustrations, Fig. 1 being a side view 
of the rack and hoisting mechanism, and Fig. 2, a vertical, 
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transverse section, with the car shown in position. The 
racks have a number of shelves superimposed, as shown, 
and adapted to receive the drawers of batteries. When 
the batteries are in place on the shelves they automatically 
make connections with the charging dynamos, which are 
not shown in these illustrations. A large number of cells 
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may be packed within the limited 
floor-room taken up by these racks ; 
the latter are placed far enough apart 
to receive between them a street car 
and usually also the hoists. 'T'he floor 
space occupied is but 7 by 24 feet on 
each side of the car, and there are 
contained within this space cells 
enough to do the work of from 130 
to 150 horses. It may be fairly said 
that the stall room these horses 
would require would be about 6,000 
square feet. 

A pair of hoists are arranged be- 
tween the racks and the car, and the 
hoists on the opposite sides of the 
car are independently operated by 
another pair of electric motors 
shown ; the latter motors, however, 
are only used in elevating the plat- 
forms. For lowering them to any 
place desired, opposite the racks or 
the car, an ingenious friction brake 
in the elevator winch is used. By 
throwing off the motors, and allow- 
ing the hoists to drop under the 
control of the friction brakes, a con- 
siderable saving of time is effected. 

A charged set of batteries is 
loaded on the upper platforms of the 
hoists, in readiness for an in-coming 
car. When the car is run into the 
stall, its cove panels are quickly 
dropped to form a bridge to the 
lower platform of each hoist, which 
Е has been brought into position, as 
shown at the пові hand of Еіс. 2. The discharged bat- 
teries are pulled out from the car, over this bridge, on 
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to the lower platform, the hoist then dropped to the position 
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shown at the left hand in Fig. 2, and the charged batteries 
are shoved into place on the car ; the panels are then closed 
up automatically, and the car moves out. The hoists 
аге then raised, the discharged batteries on the lower 
shelves are run into vacant shelves at the same height on 
the two racks, and the top platform is re-loaded with 
charged batteries for the next car. 

The shifting can be done rapidly by means of one man 
on each side ; each stands on the platforms on either side, 
which are connected by rope with the hoists so as to rise 
and fall with the latter, and so as to be always in position 
opposite the hoist at whatever part of the rack it may be. 

The system has been patented by Mr. Chamberlain in 
the United States and foreign countries, and the details of 
the construction have been well worked out. One of the 
most important of these is the form of binder also patented 
by Mr. Chamberlain and shown in Fig. 3, which is used for 
connecting adjacent ends of the two cells of the batteries. 
It is important that single cells shall be coupled rapidly 
and removed without disturbing the remaining cells in the 
same drawer ; and also that good electrical contact shall 
be maintained between the electrode terminals, which are 
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' Fia 8. —CHAMBERLAIN'S STORAGE BATTERY CONNECTOR. 


connected by the binder. Mr. R. N. Chamberlain is to be 
credited in part with the solving of this problem. Advan- 
tage is taken of the binding action of a hard rubber screw, 
in a socket of the same material. Referring to Fig. 3, 1 is 
a loop of hard rubber, which receives the two ends of the 
electrodes of adjacent batteries, which are represented at 2. 
А soft rubber cushion 3 is arranged at one end of the loop 
and a hard rubber washer 4, and hard rubber screw 5, at 
the other end. By turning the thumb screw the battery 
terminals are pressed tightly together between the hard 
rubber washer and soft rubber cushion. The rubber 
cushion insures the maintenance of such pressure as to 
prevent any turning of the thumb-screw, and loosening of 
the electric connection. The materials being entirely im- 
pervious to the action of the acid fumes, remain unattacked 
and constitute a durable and efficient method of connection. 


— 


A FLOTILLA OF PERAL SUBMARINE BOATS. 


The Spanish Government, after repeated consultations with 
Lieut. Peral, has resolved to build a small flotilla of the submarine 
boats invented by thatofficer. The original intention was to pur- 
chase two. The vessels that have been ordered are larger than 
the Peral, capable of affording accommodations for a crew of 
from twenty to fifty men. The results of the trial of the Peral 
showed her to be far superior to the Goubet, the Gymnote, and 
other vessels of the kind. 
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CORRESPONDENCE. 


CHICAGO. 


Objecting to an Electric Factory—The Chicago Edison Company to 
Burn Hard Coal—Canceling Western Union Railway Contracts, 


A NUMBER of the property owners on West Fourteenth street 
and Blue Island avenue are seeking to enjoin John J. Curran and 
the char ler Electric Company from operating a shop and facto 
at Nos. 437 and 439 West Fourteenth street. The premises whic 
Curran owns have been leased to the Schuyler Electric Company, 
who, it is stated, propose to run night and day in order to meet 
the demand for their product. 

Mr. George D. Morgan denies the report which was recently 
heard concerning the sale of the Morgan tract in Calumet to the 
Westinghouse Electric Company, and says that no such deal has 
been contemplated. | 

The Chicago Edison Company will shortly begin work making 
some change in their boiler furnaces in order to burn anthracite 
coal, and thereby abate the smoke nuisance. They burn some 
twenty-five tons of coal daily. They have not had much success 
with the employment of smoke consumers, and are satisfied that 
the best way to eliminate the smoke is to use hard coal. 

A bill in uity has been filed in the United States 
Circuit Court at St. Paul against the Northern Pacific Railroad 
Company, Western Union Telegraph Company, and the North- 
western Telegraph Company, setting forth that the defendant cor- 
porators have failed to carry out the provisions of the acts of 
Congress of July 2, 1864, and April 10, 1869, in which the railroad 
company was granted valuable concessions from the United States 
in lands to the amount of twenty alternate sections through any 
State. One of the provisions of the act was that the railroad 
should erect and maintain a telegraph system. Su uently the 
Northern Paciflc made contracts with the Western Union Tele- 
graph Company, and the complaint alleges that the contracts were 
beyond the powers of the railroad to make or the telegraph com- 
panies to receive and were induced by improper and corrupt con- 
siderations, and were against public 77 0 and in violation of the 
rights of the United States under acts of Congress. The court is, 
therefore, asked to annul the contracts. The complaint is signed 
by Attorney-General Miller. The telogtapa franchises in ques- 
tion extend over 2,189 miles of pial fe he proceeding also de- 
nies the right of the Western Union арп Company to suc- 
ceed to the пие and franchises of the Northwestern Telegraph 
Company of Kenosha, Wis., the United States Telegraph Com- 
pany, the Atlantic and Pacific Telegraph Company, the Independ- 


ent Iur Company, the Pacific Telegraph Company, the 
Overland Telegraph Company, and a number of others the names 
of which are not specified. The complaint alleges that the North- 


ern Pacific had no right to enter into the contracta with telegraph 
compania, that it was a breach of public trust and a violation of 
the Northern Pacific charter rights. The contracts are all de- 
clared unlawful because the Northern Pacific Railroad Company 
is not by and through its own corporate officers and pex ape a 
maintaining and operating for railroad, commercial, and other 
pur egraph lines, but on the contrary is in all ways disre- 
nei val the provisions of the act of Aug. 7, 1888, requiring it to 
operate its own lines. 


CHICAGO, Aug 1, 1890. 


BOSTON. 


Progress of the New Building of the Edison Illuminating Company 
— Electric Equipment of the Forthcoming Mechanics’ Fair—Dawm- 
age from the Klectrio Storm—Less Light in Electric Cars—Rioh- 
ards Electric Company—Proposed Appointment of an Inspector 
of Electric Wires for City of Boston. 


THE addition to the building of the Edison Illuminating Com- 
, of Boston, is rapidly approaching completion, and the brick 
work of the three new stories is now finished, and work is being 
done on the flooring. When completed the first floor will be en- 
tirely devoted to engines, the second floor to dynamos, the third 
will be used as a meter room and machine shop, and the fourth as 
a stock room, while the offices of the company will occupy the 
fifth floor, which will be tiled throughout. The increase in the 
underground plant during this spring and summer has been very 
large, some 20 miles of tubes having been laid down. The back 
bay district, the South End and the city are now thoroughly cov- 
ered, and a map of Boston, with the feeders and mains shown 
therein, represents a perfect gridiron of tubes. The Edison Com- 
pany are paying great attention to motor business, and every 
month there is an increase of about fifty horse-power. 

The managers of the Mechanics' Fair, to be held in Boston in 
October and Novomber. will be enabled to make a better arrange- 
ment of exhibits than has been possible in previous exhibitions. 
Heretofore it has been necessary to placeall machinery which was 
to be shown in operation, near the shafting, but the Thomson- 
Houston Electric Co. is now to place electric motors in any of 
the building where power is desired, and. this will enable the 
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managers to give some machines better locations than could be 
assigned under previous conditions. 

estinghouse, Church, Kerr & Co. have been granted a large 
amount of floor space, and they will make an important exhibit 
of engines, stokers and steam supplies. 

This week’s thunder storm tested the West End Street Railway 
Company pretty severely, and kept things pretty lively for a time 
in the various stations. The only serious trouble, however, was 
the burning out of one armature, but this did not stop the traffic 
for more than a few minutes, as other machines were immediately 
cut into circuit. 

The Boston Globe suggests this week the advisability of having 
less light in the electric cars which make suburban trips, during 
the summer, stating that those who ride in the cars would much 
prefer to sit in the gloaming " and view the surrounding scenery 
which is obscured by such a flood of light in the car itself. The 
suggestion doubtless has its merits, as it is easily observable that 
there are large numbers of riders in the cars during the warm 
summer weather, of both sexes, who, apparently, would not ob- 
ject if there were no light at all. In certain conditions, even the 
electric light has its drawbacks. 

The Richards Electric Company is a new concern, organized 
under the laws of Maine, with a nominal capital of $100,000 $10 
shares, $1,000,000, and having an office at No. 3 State street. The 
company is based upon an improvement in telegraphy invented by 
Mr. Walter S. Richards of Natick. The inventions are directed to- 
ward increasing the efficiency of the telegraphic and fire alarm 
service through a diminished cost of battery power. It is claimed 
that 10 cells with the Richards appliance will accomplish the same 
results as 100 cells as ordinarily applied, and that it saves 90 per 
cent. of electromotive force. The system has been tested over 
Western Union wires, between Boston and New York and inter- 
mediate points, 25 cells giving the same power as 250 by the old 
method, and over long distance telephone wires to New York. 
Boston capitalists have ри а the patente, and propose to de- 
velop a commercial business. Among the interested parties are 
Messrs. Irving A. Evans & Co., Moore & Schley, Bayard Thayer, 
Albert A. Pope, N. S. Simpkins, Louis Ross, J. Otis Wetherbee. 
George B. James and John Simpkins, mostly Boston parties. The 
principle of the device, I understand, depends upon the use of 
an induction coil in the primary circuit, the line being connected 
with the secondary coil. An ingenious device is used to prevent 
both the makes” and the breaks” going to line. 

Mayor Hart has sent a communication to the aldermen calling 
attention to the great danger from electric wires, and urging the 
necessity of the immediate appointment of a supervisor. In call- 
ing attention to this matter the mayor says: A dynamo is as 
dan us as a steam engine, and the wires carry this danger all 
over the city and into our very homes.” It is proposed to appoint a 
wire superintendent at $4,000 a year, his term to run for 8 years. 


Boston, Aug. 2, 1800. | 
LETTERS TO THE EDITOR. 


Notice to Correspondente. 


We do not hold ourselves responsible for the omnions of our correspondents. 
55 communications canno be noticed y 


The Vor respectfully requests that all communications may bed briaft 
and as much (o the point as possible. S R 4 
In order to facilitate nts, when referring to any letter previ- 


dig d corresponde 
ousty inserted will oblige by mentioning the serial number of such letter, and of 


Sketches and d „ 22 
ra а for Wiustrations should be on separate pieces nf paper 
Ali communications should be addressed EDITOR or Tun E NO. 
150 Broadway, New York city. RR 


EFFICIENCY OF THE TRANSFORMER. 


[131.]—In common, no doubt, with most engineers on this side 
of the water, I have read Messrs. Humphrey and Powell's paper 
on the above subject, reported by you, and have been surprised 
at the results obtained. The loss by hysteresis comes out astonish- 
ingly small. There isone point, however, in the report of the 
paper which is not clear; and that is the method of measuring 
the instantaneous values of the primary currente. The instan- 
taneous electromotive force on two lamps in the primary circuit 
was taken and divided by the resistance of the lamps, the lamps 
having been previously tested throughout their range, so that a 
resistance corresponded to each electromotive force on them. 
There is nothing in the paper to say whether the resistances taken 
in determining the instantaneous currents were those correspond- 
ing 5 еше 55 5 forces, or to the effective 

ectromoti ve forces. On looking up Prof. Ryan's classi 

1 E а еше uncertainty. M d о 

ardly like to suggest that Prof. Ryan and Mr. Merritt, or 
Messrs. Humphrey aad Powell have gade a slip here; but there 
does seem to be room for an error that would bring out the 
efficiency too high, especially at light loads when the lamps in 
the primary would be dull. The resulting determination of the 
power lost would be chiefly affected by the part of the current 
curve under the peak of the electromotive force curve, which, 
assuming the slip to have been made, would be too low. The top 
of the magnetizing current would come too high, but this would 
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not correct the error, as there is no electromotive force then. I 
do not see how this possible error could give rise to greater inac- 
curacy in one paper than the other; even Prof. Ryan's tests 
of hysteresis losses are small. The hysteresis also varies with the 
load, which is curious. 

Prof. Ryan suggests that at full load the force on the coil 
shakes the iron. e force should not exist in a transformer, and 
depends on what Prof. Ryan calls the leakage and not on the 
total induction through both coils Moreover, if the application 
of external energy, as in shaking iron, prevents loss from hyste- 
resis appearing in the circuit, it is probable that the energy is 
lost as before, but is now supplied mechanically. But in the 
transformer the mechanical ener T is itself supplied electrically, 
and so the loss by hysteresis would not be lessened by the shaking 
due to forces acting on the coils. 

Some of the results in Messrs. Humphrey and Powell’s paper 
look inaccurate, In plate i. the primary current reaches its max- 
imum before the electromotive force is zero. This may be due to 
excessive Foucault currents. With no Foucault currents, the 
maximum primary current on open circuit necessarily corre- 
sponds with the zero of the electromotive force curve. It is here 
about .075 ampere. The open circuit current reaches a max- 
imum of .11 ampere under about 800 volts. With Foucault cur- 
rents eliminated it must there be less than .075, say, .07 ampere. 
This gives .04 ampere for Foucault currents under 800 volts, and, 
as the Foucault current curve must be similar to the primary 
electromotive force curve, with sometimes a very minute lag, due 
to the primary leakage, the true magnetizing current can be 
traced by subtraction. It does not correspond with curve iii. of 
plate xiii. The Foucault current curve iv. of plate xiii. is impos- 
sible; itis leading with reference to the primary electromotive 
force, that is to say, at some instants the Foucault currents are 
supplying power to the dynamo. The same phenomenon appears 
in plate xiv., if I understand it pre ly. 

mention these points merely for elucidation ; American col- 
leges do practical work that puts ours to shame, so it would be 
unbecoming to attempt to criticise it from this side of the Atlantic. 
JAS. SWINBURNE, 
WIMBLEDON, LONDON, July 16, 1890. 


ELECTRICITY NOT ALWAYS TO BLAME. 


[182.]— Ав usual the cry has gone out that the fire in the West- 
ern Union Building was caused by an electric current. It would 
be most okoy a difficult task to prove conclusively that it was 
not. It would be equally difficult to prove that it was not caused 
by a lighted match, cigar or cigarette carelessly thrown into some 
inflammable substance. The chances of the fire having been 
caused in the latter way are fully as great, if not greater than, in 
the former ; but, of course, the electric ourrent gets the benefit 
of the doubt. 

I remember when I was connected with the Baltimore and 
Ohio Telegraph Company, I one time discovered an incipient fire 
among the wires in the battery room of one of the offices. The 
fire was put out before damage to any extent had been done. 
The origin of the fire was a lighted tallow dip used by the bat- 
tery man in the dark recesses of the battery shelves, which had 
been carelessly placed under some of the insulated wires. Had 
a conflagration ensued there is no doubt it would have been 
attributed to the electric current." 

An acquaintance of mine recently informed me that he once 
thoughtlessly threw a lighted cigar into a waste paper basket. 
Shortly thereafter he had occasion to leave his office for a few 
minutes, and пров his return he found the flooring and wainscoting 
of the office ablaze. The fire was gotten under control before very 
much damage was done, and as it happened that electric light wires 
were embedded in the wainscoting near the flooring, at the 
point of the origin of the fire, the firemen concluded that the 
“ electric current" had been at work. 

No doubt in many other instances fires are quite as erroneously 
attributed to the action of the electric current. 

WM. MAVER, JR. 

New York CITY, August 1, 1890. 


UNDERGROUND TELEPHONE SYSTEM AT BERLIN. 


An extensive underground telephone system is now in course 
of construction at Berlin, and a large number of cast-iron pipes 
are being laid by the telegraph department for the purpose. 
The pipes, which are upwards of 25 miles in length, are to carry 
from 20 to 90 cables, and vary in diameter from 8 to 16 inches. 
The cables will be sheathed with iron wires, and contain aom 
throughout 28 conductors of No. 19 copper wire, insulated wit 
impregnated fibre, and (to prevent induction or cross talk) lapped 
with tin foil. The cables now to be laid are over 90 miles in 
length, and have 2,530 miles of conductors. The cables are 
supplied by Messrs. Felten and Guilleaume. Man-holes (405 in 
number) will be placed at certain intervals for the purpose of 
facilitating drawing in of the cables and teeting conductors. 
This extensive system, itis estimated, will cost about $500,000. 
It is hoped that when completed it will suffice for the ever- 
increasing number of subscribers, who already amount to 15,000. 
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REPORTS OF COMPANIES. 


TROPICAL AMERICAN TELEPHONE CO. 


The Tropical American Telephone Co. held its annual meeting 
at Long Branch, on July 30, when the following directors were 
chosen :—Chas. Williams, Jr., Col. H. S. Russell, Dr. E. P. Brad- 
bury, J. H. Howard, and Frank W. Harrington. The report of 
the general manager showed business 50 per cent. in excess of the 
year before. Stockholders recommended the resumption of divi- 
dends and an extra. The question of amount of dividend to be 
paid will be decided upon at the next directors' meeting. 


THE NEW YORK STOCK QUOTATION CO. 


The announcement made on the Stock Exchange with togara 
to the Exchange’s acquisition of a controlling interest in the New 
York Stock Quotation Company reads as follows :— 


The New York Quotation Company having been acquired by 
the New York Stock Exchange 1s now prepared to furnish its 
members with prompt and reliable service. The following officers 
have been elected :—R. H. Thomas, president; A. B. Chandler, 
vice-president and general шапа; George W. ка secre- 
tary ; P. W. Harding, treasurer. The directors are R. H. Thomas, 
P. W. Harding, A. B. Chandler, F. W. Gilley, Jr., F. H. Sturgis, 
W. H. Baker and William L. Bull. 


All of the directors of the company except two, namely, A. B. 
Chandler and W. H. Baker, are Governors of the Stock Exchange. 
The announcement last week was simply the consummation of 
negotiations which have been pending for months, and is under- 
atood to be the final step in the direction of controlling the Stock 
Exchange quotations so as to give its own members a preferred 
service, and limiting their benefits to such individuals and institu- 
tions as the Exchange may see fit. Besides the New York Stock 
Quotation Company, the Gold and Stock Telegraph Company 
sends out quotations from the Exchange. Negotiations are in 
progress with this company by which the Exchange will control 
its quotations also. | 


STOCKS AND BONDS. 


BURLINGTON, Ia.—A first mortgage for the sum of $800,000 in 
favor of the American Loan and Trust Company and against the 
property of the eae он Electric Railway Company was re- 
forded at Burlington, Ía., last month. Bonds of $1,000 each, 
bearing 6 per cent. interest and running twenty years, will be 
issued for the above amount, the proceeds to be used in convert- 
ing the old horse car lines into an electric system. 


DIVIDENDS. 


THE CALIFORNIA ELECTRIC LiGHT Co., of San Francisco, has 
declared a dividend of 20 cents per share. 


NEWARK, N. J.—The Newark Electric Light and Power Co. 
has declared a quarterly dividend of 114 per cent. 


FINANCIAL MARKET. 
QUOTATIONS OF ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, of 18 Wall street, this city, reports the 
following quotations of August 2, on the New York, Boston and 
Washington Exchanges :— 


NEW YORK: Bid. Asked. 
Western Union Tel....................... 881 
Edison Gen. El. Co. mr 107 

“ с 8 deferred...... .......... 96 
Consolidated El. Light................... 60 
Edison El. III. Co......... ..... ........ 70 
United States El. Light.................. 85 

BOSTON : 

Thomson-Houston El. Co.. 58 

hi d ts Pr ef dl 25 

“ “ * Series CWG. 12 

46 66 46 © be D... 61 

es * International El. Coo 

a * Welding Co............ 

H „European Welding Co... 91 
Ft. Wayne Electric Со................... 12} 
Telephone.— 

American: BB. 2274 
c od eee ee ae А 54 

New England.......... ................. 531 
Mexican ............................... е 80c 


Tropical American 
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Miscellaneous : Asked 
Edison Phonograph Doll... ....... . ... 81 
W ASHINGTON : 

Pennsylvania Telephone............ D 25 
Chesa e & Potomac Telephone........ 761 
American Graphophone........... РЕА 161 
U. S. El. Light ( ashington)............. 164 
Eckington & Soldier’ Home El. Ry....... 69 


*Ex-Dividend. 


METAL AND SUPPLY MARKET. 


COPPER PRICES. 


There was hardly any trading in copper on the Metal Exchange 
during the week July 38-August 2. At the close of the week 
margins were called at 17 cente. On Friday, August 1, the visible 
stock of copper on hand was estimated at 78,000 tons, substan- 


tially the same as on July 1. Following are circular prices of cop- 
per, tin and lead August, 1890, and August 2, 1889 : 
A Я Au А 
о" А? 
Straits tin, spot ee ere КО RE 20.80 19.75 
Straits tin, Oceęꝶ· ii.. 20. 90 19.80 
Lake copper, Aununů g 17.00 11.75 
G. M. B. copper, Aug iia mem 8.75 
Domestic lead, вроё.................... 4.45 8.97 4 
Domestic spelter, Aung 5.40 — 


SOCIETY AND CLUB NOTES. 


TOPICS TO BE DISCUSSED AT THE CAPE MAY MEETING. 


Mr. Allen R. Foote, secretary of the National Electric Light 
Association, reports that the Committee on Papers have selected 
the following topics and have invited the persons named to pre- 
pare a poner or орев а discussion on the subject assigned him : 

1. trical Industries and the World's Columbian Fair, J. 
P. Barrett, Chicago. 

2. Electric Light as Supplied to Steam Railroads, W. H. Mark- 
land, Altoona, Pa. 

8. Standards of Economy in the Generation of Power and 
Steam Under Best Conditions, Editor of Power and Steam, New 
wee Ue нау High Speed Engines for Central Sta 

. Tri nsion Hi ines for tion 
Work, Williams, Beloit, Wis. 

5. The Model Boiler-Room and the Duties of a Fireman, Jarvis 
B. Edson, New York. _ 

6. Ferranti Station at London, England, Caryl Haskings, 
Lynn, Mass. 

7. The Care and Management of Alternating Currents, 
T. Carpenter Smith, Philadelphia. 

8. Distribution of Energy by Alternating Currents and Trans- 
formers and the Proper Met of Proportioning Conductors, A. 
L. Rohrer, Lynn, Mass. 


9. The Proper Basis for Determining Electric Motor Rates, H. 
L. Lufkin, New York. 

10. Actual Cost of Furnishing Arc Lighting (1,200 c. p. and 
2,000 c. p. Lamps) Under the Best Possible Conditions, J. C. 
Ayer, St. Louis. | ; 

11. Municipal Ownership of Electric Lighting Plants, M. J. 
Francisco, Rutland, Vt. 

12. Accidents in Electric Lighting Stations and Plants, Prof. 
Charles R. Cross, Boston. 

18. Care and Labor in Electric Light Stations and Its Value, 
A. J. DeCamp, Philadelphia. 

14. How Can the National Electric Light Association Best Serve 
M sag hc of Central Station Companies? C. R. Huntley, 

uffalo, N. 


REPORTS TO BE CONSIDERED. 


1. Committee on National Insurance Rules, 
George Cutter, Chairman. 
2. Committee on Electrical Data, 
A. J. DeCamp, Chairman. 
3. Committee on Copper Tariff, 
Charles A. Brown, Chairman. 
4. Committee on Underground Conduits and Conductors, 
Joseph E. Lockwood, Chairman. 
5. Committee on Revision of Constitution. 
M. J. Francisco, Chairman. 
6. National Committee on Legislation, 
Allen R. Foote, Chairman. = 
7. Committee on Relations Between Manufacturing and Cen- 
tral Station Companies, 
Marsden J. Perry, Chairman. 
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8. Executive Committee, 
C. R. Huntley, Chairman. 
9. Finance Committee, 
John A. Seely, Chairman. 
10. Secretary and Treasurer's Report, 
Allen R. Foote. 


At each session of the Convention a call will be made for the 
roposal of questions to be discussed at à subsequent session and 
for the introduction of resolutions to be considered at a subse- 
quent session when reported by the Committee on Resolutions 
or action. 

Members desiring to take part in the discussion of any subject 
stated or pro , Who send their names to the Secretary pre- 
vious to the time appointed for its consideration, will be ed 
upon by the President and be given time before the subject is 
opened to the Convention. By this means every member can 
secure recognition and time to express his views fully on any 
subject that may come before the Convention. It is not expected 
that those to read papers or open the discussions will monopolize 
all the time that can be given to, or exhaust, the subject. The 
best results from discussions can be obtained only when every 
member who has an idea to explain, a suggestion to offer, ога 
bit of experience to relate regarding any subject before the Con- 
vention, will avail himself of the regulation, stated above, to 
secure recognition and time that will give him an opportunity to 
make his contribution to the common stock of information. 

An announcement of the order of proceedings will be made 
for each day on the preceding day. The subjects and reports will 
be taken up in the order there named, and will be held under con- 
sideration until finished. Each afternoon session will be pro- 
longed until the Calendar for the day has been cleared. 

The last session will be an Executive Session to be-attended by 
active members only. The business to be brought before the ses- 
sion will be:— 

1. Secretary and Treasurer's Report. 

2. Report of Finance Committee. 

8. Report of Executive Committee. 

4. Action on Report of Committee on Revision of Constitution. 

5. Election of Executive Committee. 

6. Selection of Next Place of Meeting. 


LEGAL NOTES. 


PROPULSION BY STORAGE BATTERIES. 


FINAL REJKCTION OF FAURE'S APPLICATION FOR A PATENT ON IMPROVEMENTS IN THE 
APPLICATION OF SBOONDARY BATTERIES AS A MOTIVE POWER. 


Decision of the Supreme Court, D. C. 


The application was filed May 25, 1887. No. 239,318. The 
invention is stated in the specification to consist— 
in the application of secondary batteries or accumulators preferably carried by 


a vehicle, or upon one of a train of vehicles, to supply electrical ene to one or 


more electro-magnetic motors also carried by or upon the said vehicle, or one or 


more of a train of vehicles, combined with means for varying the amount of 
energy supplied by the battery. 

The original claims were twenty-two in number, and were 
drawn to cover the propulsion of vehicles by means of a second- 
ary battery of the Faure type, whether or not the battery should 
be mounted upon the vehicle. 

After various actions by the Examiner and amendments by the 
applicant the claims were reduced to two, introduced by amend- 
ment January 80, 1888, viz. : 

1. The combination of a moving vehicle propelled by rotary motion im 
to & shaft or arle, a secondary battery having a piate, support, or conductor, 


coated, combined or associated with a mechanically-applied active or absorptive 
su an electro-magnetic motor e ae d connected to said battery and 
a mec connection between the shaft or axle of the vehicle and the moving 


part of the motor, substantially as described 


2. The combination of a wheeled vehicle propelled by mechanical motion 
imparted to a shaft or axle, a secondary battery carried by the said vehicle and 
consisting of two or more 1 supports or conductors, comb ned or associated 
with a mechanically-applied active or absorptive substance, a dynamo electric 
motor, electrically connected to said battery, and a mechanical connection be- 
tween the shaft or axle of the vehicle and the moving part of the motor, substan- 
tially as described. 


The amended application was rejected by the Primary Exam- 
iner upon reference to the French journal, L Electricité, of August 
5,1 (vol. iii., pp. 253 and 254), containing a description of a 
boat propelled by an electric motor supplied with current by a 
Reynier battery. The Reynier battery 1s also described in the 
same volume of L’Electricité ав a battery that is regenerated after 
exhaustion by an electric current. The Examiner held that, it 
being old to propel vehicles by secondary batteries, it could not 


be patentable to employ a particular kind of secondary battery 
for that purpose. 


Upon ap the Examiners-in-chief not only affirmed the decis- 
ion of the Primary Examiner, but increased its scope; holding 
that 

Onè of any known kind having been used in a combination substan- 


tially the combination of the claims, for the p of the combination, the 
substitution of another kind of battery in the place of the one already used ;— 
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for елашро s secondary in place of a primary, or one type of second bat- 
tery in p of another type of secondary battery, —involves simply a double 


use of the substituted battery end produces no new invention. 


The case was then appealed to the Commissioner of Patents, 
whose decision of February 21, 1890, affirmed the decision of the 


Board of Examiners-in-Chief. The official summary of the Com- 
missioner is as follows :— 


1. INvENTION—WANT or NovkeLTY-—STATE OF THE ART. 


Where the prior art disclosed that it was old and well known to app 
trical energy to the ргороаов of а boat by means of a battery, moun upon 
the boat, capable of being regenerated, and also to propel a locomotive engine 
or vehicle by means of electricity supplied by a р mary battery mounted 
thereon, and that such contrivances were successful in the sense of being oper- 
ative, although they involved great expense and were not successful commer- 
cially, Held that no invention was exercised in applying the Faure second 
battery to the propulsion of vehicles, no adaptation being required to make it 
available for the specifled purpose. 


2. SAME—SAME. 


Nothing was better known than that a source of propulsive energy for vehi- 
cles must, if mounted upon the vehicle, have great efficiency in proporuon to ita 
weight, and when the Faure battery ap Я poser qualities which were 
antecedently recognized as necessary гот propulsion under the conditions named, 
nothing was more obvious than t, to the extent to which it possessed the 
qualities, it was adapted for vehicle propulsion when mounted upon the vehic 


8. PROTECTION oF INVENTIONS~-PROLONGATION OF MONOPOLY. 


The first inventor is entitled to all the benefits which spring from the obvious 
uses of his invention. Others may patent the means by which they adapt it to 
uses not antecedently obvious : but the inventor is entitled to a free field for the 
exer ‘ise of all the qualities and special adaptations that belong to his invention. 
So, too, the Public are entitled to practice the invention in all its obvious utili- 
ties when the pareat has expired and may not lawfully be debarred from the 
en y ment of it by subsequent tents orn to monopolize uses which, 
although special, are at the saine time recognized by persons skilled in the art as 
pertaining to it. 


4. FAURE'8 INVENTION. 


To the Faure secondary battery must be ascribed all the success which 
t upon all the uses to which skilled mechanics have the capacity to 
apply it. 


In the text of his decision the Commissioner says : 


In the pro application of the Faure battery no adaptation is required to 
make it available for the specified purpose, no change is made in the battery nor 
in any other of the enumerated parts of the old combinations, and the specifica- 
tion d wells upon the excellencies of the patented battery for the purpose described 


and claimed. 

In the ent of counsel great stress was laid upon the fact that Faure 
first achieved success. The obvious reply is that his success was the success of 
his battery. To illustrate, if the first person who applied a steam-engine of any 

e use of propelling a steamboat made an operative success, but had 


elec- 


s8 
le. 


kind to 


been unable to attain & commercial success on account of the great relative 
weight of the engine, the inventor who should remove the difficulty by inventing 
& Steam-engine of superior power relative to weigbt and operating upon a new 
principle would achieve success through the medium of his superior engine, aud 
not tbrough the combination of the engine with the boat propelled. To the 
Faure battery must be ascribed all the success which attends upon all the uses 
to which skilled mechanics have the capacity to applyit. * To use a better 
battery in a combination in which an inferior one had been previously used is not 
to make а new combination. Of course if means of combining the old instrumen- 
talities are called into existence in connection with the substitution of the supe- 
rior for the inferior source of energy, such new means would be patentable if 
they involved invention. But in that case the range of patentability would not 
extend beyond the means employed to adjust the improved source of energy to 


the old combination. 

Applicants finally appealed to the Supreme Court of the 
District of Columbia, where the case was ably and compre- 
hensively argued by Counsel for Faure, Mr. Frederick H. Betts 
and Mr. W. B. Vansize. 

Mr. Justice Hagner delived the opinion of the court July 7, 
fully sustaining the decision of the Coniniissionse of Patents. 


INVENTORS’ RECORD. 


Patents issued July 29. 


Conductors, Conduits and Insulators:—Conduit for Telegraph Cables, 
W. R. Patterson, 433,025. Insulating Compound, I. Babinowicz, 433,215. 
Pole for Supporting Electric Wires, L. Atwood, 433,268. 


Dynamos and Motors :—Dynamo Electric Machine, Н. W. Spang, 433,051. 
Regulator for Dynamo-Electric Machines, P. P. Belt, 433,269. Brush- Holder 
for Electrical Machines, W. S. Belding, 433,300. Armature for Dynamos, 
W. 8. Belding, 433,391. Blank for Armature Coil-Guards, W. S. Belding, 
433,392. Commutator for Dynamos, W.S. Belding, 433.893. Magnetic Coup- 
ling Device, T. M. Foote, 438,400. Variable-Speed Gearing for Electric Cars, 
T. M. Foote, 433,401. Reversing Gear for Electric Cars, T. M. Foote, 433,402. 
Electric Railway, R. M. Hunter, 433,407, 433,408 and 433,409. 

Galvanic Battery :—Galvanic Battery, Н. J. Brewer, £32,913. 


Lamps and Appurtenances :— Electric Light Fixture, F. H. Aldrich, 432,- 
905. Electrode for Arc-Lamps, L. Saunderson, 432,041. Holder for Incan- 
descent Electric Lamps, A. Schirner, 433,371. 


Medical and Surgical :— Electrical Syringe, J. B. Woodward, 433,384. 


Miscellaneous: -Electric Cut Out, Н. A. Chase, 432,078 and 432,979. Fuse- 
Block and Lightning Arrester, H. A. Chase, 432,980. Automatic Electric 
Switch and Cut-Out, C. R. Doyle, 432,988. Electro-Magnetic Cut-Out, B. J. 
Noyes, 433,022. Safety Cut-Out, C. E. Scribner, 433,045. Loop-Key, C. E. 
Scribner, 433,046. Safety Cut-Out, M. S. Shapleigh, 433,187. Thermal Cut- 
Out, A. Bernstein, 433,229. Electric Switch, J. F. McLaughlin, 433,300. 
Electric Heat- Regulating System. F. M. Sparrow, 433,375. Electro-Magnetic 
Transmitter, J. T. Williams, 433,381. Lightning Arrester, A. Wurtz and 
O. H. Baldwin, 433,490. 
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Railways and Apparatus:—Zlectríc Railway, R. M. Hunter, 433,170, 
Electric. Motor Traction Wheel, A. L. Parcelle, 433,180. System of Elec- 
trical Transportation, A. L. Parcelle, 433,181. Electric Apparatus for 
Railways, J. B. Odell, 483,210. Automatic Electric Train Signal, A. W, 
Peppy, 488,210. Contact Device for Electric Railways, F. J. Sprague, 

Secondary Batteries :—Separator for Secondary Batteries, 433,174, W. P. 

Kookogey. 

Telegraphs :—Dynamo-Telegraphy, Е. W. Jones, 438,082. Telegraphic Circuit, 
A. C. Robbins, 433,421. 

Telephones and Appliances:—Test Circuit for Multiple Switch- Boards, 
C. E. Scribner, 483,047. Telephone, 8. D. Field, 433,120. Combination Tele- 
phone-Key, C. E. Scribner, 433,424. 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


LINEMEN’S TORCH EQUIPMENT. 


Upon nothing so much as thorough equipment does the s ıc- 
cess of what may be called the tactics of construction depend. 
Designing is the strategy of electrical engineering ; putting the 
result into operation is the tactics. The appended illustrations 
are of V d repe which contribute in a great degree to the excel- 
lence of linemen's work. Figs.1 and 2 are two forms of the 
Walsh continuous gasoline torch, made by the Walsh Manufac- 
turing Company, of Chicago. 

They possess obvious merits, such as lighting without previous 


Fias. 1 AND 2.—LINEMAN’s TORCH. 


heating, fine workmanship, portability, immunity from accident 
and safe to the point of being turned upside down without the least 
danger. The heat is intense and hasa wide range of regulation effec- 
ted by shields attachable to the nozzle by a screw thread and quickly 
shifted as required. One gives a thin, lancelike flame, long or 
short, and the other a large brush-shaped flame for large work, 
with the same adjustibility of length as the smaller flame. 

Its joints in lead pipe are shown, by a large number of tests, 
much stronger than the pipe itself, and it can be used four hours 
without the least intermission, without inconvenient heating. Its 
durability is shown by the fact that torches over two years in 
constant use are not yet in need of repairs. 

The cost of maintenance ranges from one to four cents per 
day dependent upon the proportion of the work. 


THOMPSON'S PATENT CHART. 


Mr. E. P. Thompson, of Temple Court, Beekman street, has 
compiled and published a very interesting and useful chart, 
intended for the use of U. S. inventors, showing the fees, terms 
of duration, populations, terms of caveat, cost of trade marks, 
cost of securing patents, etc., in this country and all the countries 
of the world where it is desirable to obtain patent protection. 
Mr. Thompson has put an immense amount of work on this chart 
and has copyrighted it. Itisa thing of great value for refer- 
ence. Mr. Thompson utilizes the other side of the chart to give 
some interesting information about his own large patent practice. 
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THE NEW INSULATED WIRE OF THE AMERICAN CIRCULAR 
LOOM COMPANY, OF BOSTON. . 


Line wire is a subject at all times interesting to nn electric sta- 
tion superintendent. When he has got his station into as perfect 
running condition as possible, economical boilers, economic steam 
engine, and efficient dynamos and lamps, he next wants to know 
where he can find a good line wire, one that will save.the leakage 
of current from his lines, which means a saving of energy, and 
consequently a saving of dollars and cents. There are many good 
line wires in the market, he finds, and there are continually new 
ones being brought out. Among the most recent wires is that 
manufactured by the American Circular Loom Company of Bos- 
ton, which is worthy of notice, as the insulating covering is put 
on in a different way from any other wire now manufactured. 
This woven insulated wire has attracted considerable attention of 
late, and the writer had the pleasure recently of making a thor- 
ough examination of the method of manufacture. The factory is 
situated at North Hanover. Mass., and is well equipped with 
plenty of water and steam power. Nearly all line wires have 
their insulation composed of cotton. jute or hemp, or other fibrous 
material, braided on the copper by the well known braiding 
machines, and then soaked in some insulating compound. The 
insulation of American Circular Loom Company’s wire, however, 
is not braided bit woven on by means of circular looms of im- 
proved type, the invention of Mr. Charles T. Stetson. The cotton 
is No. 12 single, and is twisted together at the factory in as many 
ply as is necessary for the size of wire to be covered. The twisted 
cotton is then put in the loom, which works exactly the same as 
looms for weaving flat fabrics. so many bobbins forming the 
woof, and so many bobbins being so shaped as to fit the shuttles 
which circulate round the loom and forming the warp. The 
looms are about four feet in diameter, and the mechanism is ex- 
tremely simple and interesting to the eye of a mechanic. The 
shuttles move round very rapidly, the woof being moved up and 
down by means of eccentric rods on revolving discs, so that the 
warp passes below one thread and above the next one. When 
completed the woven insulation is very hard and firm, and has 


the appearance of a canvas jacket, like a piece of sail cloth 


around the wire. The wire is then taken to the compounding 
house, where a special compound is forced into the cottoa insula- 
tion by a secret process, so effectually that every fibre of cotton is 
thoroughly impregnated. It is then polished and finished and 
wound on drums for shipment. When finished, the insulated 
wire has a peculiarly tough finish, and is particularly capable of 
withstanding a large amount of abrasion, and is at the same time 
as waterproof as any line wire with cotton fibre in the insulation 
can be, and is to a very extraordinary degree fire-proof. The 
American Circular Loom Company have their offices at 620 Atlan- 
tic avenue, Mr. H. H. Brooks being general manager, with Mr. A. 
T. Clark as treasurer, and the company are reported to have large 
orders ahead, and are working to their full capacity. 


THE BREWER CONDUIT ELECTRIC RAILWAY SYSTEM. 


Attractive as the conduit system of operating electric railways 
has proved to be, it cannot be looked upon yet in the light of a 
success. Had the methods in operation up to date been reliable 
and economical, as the situation demands, there would unques- 
tionably have been a rapid extension of the work. But conduit rail- 
roading has lingered and languished iu a quite remarkable manner. 
Mr. W. J. Brewer, C. E.,an Englishman, and member of the Lon- 
don Chamber of Commerce, Engineering Section, has had his mind 
on the subject for some time past, and his visits to this country 
have impressed him with the desirability of a good practical conduit 
system, such as could be introduced in large cities, and compete 
with overhead wires in economy of installation, while doing 
away with the objections of which one hears so much. Mr. Brewer 
has submitted his system to our inspection, and we are free to 
confess that it strikes us as having many elements of great merit 
and success. One of the points aimed at has been infrequent 
exposure of the conduited conductors, thus ensuring higher insul- 
lation and less leakage or fear of short circuit. Another striking 
feature is the fact that in adopting the system an established line 
need not make heavy expenditures to do so, but is compelled to 
change only one rail of the track. Evidently the cost of con- 
struction is minimised, as well as the cost of maintenance. As 
soon as Mr. Brewer's patents are issued, we hope to enter upon a 
detailed description of his highly ingenious methods and ideas. 

Mr. Brewer has also designed an ingenious frictionless bearing 
for the axles which not only effects ease in running but allows of 
ready starting of the car. 


YALE & TOWNE MFG. CO. 


The Yale & Towne Mfg., Co. of Stamford, Conn., have con- 
tracted for a 40 h.p. Edison dynamo, which is to supply current 
for 2 motor cars on 1800 feet of tramway track and for motors in 
various parts of their big factory. The motors are of the Sprague 


type. 
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C. & C. ELECTRIC MOTOR CO. 


The output of motors during the present summer, by the C. & 
C. Electric Motor Co., 402 and 404 Greenwich street, this city, has 


been far in excess of their expectations. Until recently their . 


announcements stated that they had 8,000 motors in operation. 
It now reads '* over 10,000 motors in actual operation." In fact, 


the total of the sales of the last six weeks is equal to that of any 
previous entire year. Such a state of affairs must be extremely © 


gratifying to the concern. 


THE EMPIRE CITY ELECTRIC CO. 


Owing to the rapid exhaustion of the last edition of their 
bandsome catalogue, the Empire City Electric Co., of 15 Dey 
street, have been compelled to issue a notice to that effect, stating 
that they are now getting up & new and more complete one, 
which will be distributed as soon as ready. In the meantime 
they will be happy to give prices, information, etc., with regard 
© any part of their large stock of standard goods and specialties. 


WENSTROM CONSOLIDATED DYNAMO AND MOTOR CO. 


The above company, through their seHing ке, Chad- 
bourne, Hazelton Co., 416-18-20 Walnut street, Philadelphia, 
have now issued an extremely tasteful and effective pamphlet 
relative to their systems of light and power. It is printed in tint 
on the best paper, and has steel plate engravings on the card- 
board covers, which are tied with variegated silk cord. The 

hlet is well illustrated and contains a: good description of 
the Wenstrom machine. A list is also given of some of the 
plants now in operation, and the closing pages contain the an- 
nouncements of the various associatel enterprises engaged in 
developing the system. " 


INTERIOR CONDUIT AND INSULATION CO. 


The Interior Conduit and Insulation Co. have been obliged to 
enlarge their office facilities at No. 16 Broad street, by acquiring 
another large room on the same floor. It will be occupied this 
week by Mr. Edwin T. Greenfield, electrician of the company, 
and by draughtsmen under his instructions. The company are 
now waiting the delivery of ten new machines for the manufac- 
ture of interior tubing alone, and with the aid of these 
they hope to be ready by the first of next week, to catch up with 
their orders. 


THOMSON-HOUSTON WORK. 


The new office building of the Thomson-Houston Co., on 
Centre st., Lynn, will be occupied at once. A day or two ago the 
company assembled the largest generator for the transmission of 
power it has ever built. It is 250 horse-power, 84 feet high and 
weighs 23 tons. It is now being tested. It is for railway work, 
and will go into the West End Co.'s power house in Boston. The 
new factory, J, for the manufacture of mining machinery, under 
C. J. Van Depoele's coal-cutting patents, has begun operations this 
week. When fully running it will have 100 men. Mr. Van De- 
poele is in charge for the present, and he will have as his assistant 
A. J. R. Fiegu, an electrician who has assisted him in developing 
the inventions. The lines for the new oil house have been staked 
out. 


THOMSON-HOUSTON SALES IN THE WEST. 


We give below the July sales in the West of the Thomson- 
Houston Chicago office :—Arc—Highland Park Electric Co., High- 
land Park. Ill., 80 lights; Capital Gas Co., Sacramento, Cal., 
50 lights; Т-Н. E. Lt. & Pr. Co., Meridian, Miss., 25 lights; 
Hyde Park, Ill., 50 lights; Studebaker Bros., So. Bend, Ind., 200 
lights ; Famous Mfg. Co., Indiana, 30 lights; C. C. Travis, 
Owoeso, Mich., 60 lights; Oakland Gas Lt. & Heat Co., Oakland, 
vey 50 lighta; Chillicothe Water & Lt. Co., Chillicothe, Mo., 70 
lights. : . 
hi Incandescent.—lowa Institution for Feeble Minded Children, 
Glenwood, Iowa, 500 lights; Ionia Elec. Co., Ionia, Mich., 1300 
ights; H. W. Michael, Leadville, Colo., 150 lights; Thomas 

ec. Lt. & Pr. Co., Ottawa, Ш., 1800 lights; Chicago Arc Lt. & 
Pr. Co., c III., 1300 lights; Cleveland Elec. Lt. Co., 
Cleveland, O., 1300 lights; Hyde Park Т-Н. Lt. Co., Hyde Park, 
TL, 2,600 lights; NU Mining & Smelting Co., Aspen, Col., 50 
h. E generator; C. C. Travis, Owosso, Mich., 650 lights; Chilli- 
cothe Water & Lt. Co., Chillicothe, Mo., 500 lights; Wm. 
Ritchie Co., Chicago, 200 lights. 


a THE EDISON-LALANDE BATTERY. 
A vey prany and origi mphlet on the Edison-Lalande 
ba been issued by the Edison Manufacturing Co., James 


F. Kelly, sales agent, 19 Dey street, setting forth the merits and 
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claims of the Edison-Lalande battery. It comprises a large 
amount of information on the subject, including a number of 
curves and tables that bring out graphically the qualities of the 
battery. At the foot of many of the pages are quoted testimonials 
from users of the battery on all с of work, and there is a 
consensus of approval as to the results its gives. 


NEW YORK INSULATED WIRE CO. 


The above company, of 649 and 651 Broadway, this city, have 
issued another edition of their excellent catalogue and price list. 
It is in many respects the best piece of work of ita kind, being 
small, neat, very complete, well arranged, and giving not only 
copious information as to the Grimshaw wire and cables but & 
variety of data that one needs constantly for reference. 


NEW WESTINGHOUSE PLANTS. 

The Monongahela City Electric Company, an organization 
lately established, has just concluded negotiations with the West- 
inghouse Electric and Manufacturing Company for alternating cur- 
rent incandescent Apparatus of 750 lights capacity. 

The new Westinghouse earn! current arc light system is 
in favor at Moline, Ш., and with the Jarecki Manufacturing Co., 
Erie, Pa., and is being installed now to the extent of twenty-five 
lights in each place. 

Washington, Georgia, is to be illuminated by the alternate cur- 
rent system of electric lighting. The Westinghouse Electric and 
Manufacturing Company has been awarded the contract for the 
installation of its apparatus for a capacity of five hundred lights. 

The Westinghouse Electric andManufacturing Company has just 
sold a forty-light dynamo of its alternate current arc light system 
to go to Three Rivers, Michigan, there to be used by the electric 
lighting company of the town for the nightly dispensing of 
brightness. 


CHESTER FOUNDRY AND MACHINE CO. 

The Brotherhood thre3-cylinder engine is built in this countr 
by the Chester, Pa., Foundry & Machine Co., who are the sole 
manufacturers for the United States. The company also doa 
large business in boilers and wrought iron work and heavy 
machinery. So well are they employed, with old and new orders, 
they now have work on hand for two years ahead. 


THE WORLD'S FAIR—MR. J. P. BARRETT'S NOMINATION 
WIDELY ENDORSED. 

Among Eastern sigaatures to the petition to the Board of 
Directors of the World's Columbian Exposition, requesting the 
selection of Mr. J. P. Barrett, electrician of the city of Chicago, 
to have practical charge and control of the electrical department 
of the Exposition, are the following :— 


IN NEW YORK AND VICINITY. 


W. J. Holmes, supt. Western Union Tel. Co. ; Geo. M. Phelps, 
resident THE ELECTRICAL ENGINEER; D. J. Carson, sec’y So. 
ell Telephone and ae op Co. ; Samuel Insull, second vice- 

president, Edison General Elec. Co. ; Edw. H. Johnson, prest. 
Interior Conduit and Ins. Co. ; J. H. Bunnell & Co. ; E. H. Cut- 
ler, E Elektron M'f'g Co.; The Empire City Electric Co., Н. 
G. Madden, ass't gen. mgr. ; Henry D. Stanley, sec’y Bridgeport 
Brass Co.; C. H. Lane, electrical supplies; G. A. Hamilton, 
Western Electric Co., N. Y. City; Thos. Whiteside Rae, C. 


E.; THE ELECTRICAL ENGINEER, New York; Allen R. Foote, 


ra am, re D. C.; Townsend Walcott, electrical engineer; Frank- 
lin L. Pope, electrical engineer; Chas. Cuttriss, elect. Com- 
mercial Cable Co., New York; Geo. G. Ward, gen. mgr. Commer- 
cial Cable Co., Mackay-Bennett; George Worthington, editor 
Electrical Review; Chas. W. Price, associate editor Electrical 
Review; Wm. Maver, electn. the Cons. Telegh. & Subway Co.; H. 
C. Adams, agent Fort Wayne Electric Co., 115 Broadway, New 
York; J. Stanford Brown, elec. engr., with United Electric 
Traction Co., 115 Broadway, New York; Wm. Bracken, prest. 
Consolidated Electric Traction Co., 120 Broadway, New York. 


IN BOSTON AND VICINITY. 


Pettingell Andrews Co., by F. E. Pettingell, Pres.; Bernstein 
Electric Co., by H. B. Cram, Treas. ; Eastern Electric Cable Co., 
by Henry A. Clark, treas. and gen. man.; S. A. Barton of 
Thomson-Houston Electric Co. ; Thomson-Houston International 
Electric Co., Geo. W. Davenport, gen. mgr. ; Thomson-Houston 
Electric Co., C. A. Coffin treas., E. f Garfield, secy. ; T.-H. Elect. 
Light & Power Co., Buffalo, N. Y., George Urban, Jr. pres. ; 
Eco Magneto Clock Co., C. A. White pres. and gen. mgr., George 
B Fessenden, treas. ; American Circular Loom Co., H. H. Brooks. 
mgr.; Elihu Thomson, of Thomson-Houston & Thomson Weldi 
Co.; A. L. Rohrer, of Thomson-Houston Electric Co.; E. i 
Rice, Jr., Thomson-Houston Electric Co.; Wright Electric 
Engineering Co., Chas. H. Herrick, весу. ; The Electric Gas Light- 
ing Co,, by Louis W. Burnham, V. P. & Mgr.; Kendal & Slade; 
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American Waltham Watch Co., by R. Robbins, treas.; Simplex 
Electrical Co., by A. F. Mason, gen. шр Paine & Francis; N. 
E. Wiring & Construction Co., by W. H. Francis, treas.; Wm. 
Brophy ; Johnston Eleetric Train Signal Co., by W. C. Johnston, 
Jr.treas.; Edison Electric Illuminating Co., of Boston, C. L. 


Edgar, gen. mgr. 


THE ENOS VOTE RECORDER. 


The House Committee on Rules gave & hearing on July 28 to 
John A. Enos, an inventor, who seeks to have an appropriation of 
$60,000 made to 5 cost of installing his patent electric 
voting machine in the House of Representatives. Enos stated 
that during this session there have been over 800 roll calls, each 
consuming thirty minutes' time, or an aggregate of thirty work- 
ing days, and he asserts by the use of his machine twenty-five 
days would have been saved. 


WESTERN TRADE NOTES. 


MR. THos. GRIER, one of the managing engineers of The 
National Engineering Bureau, The Rookery, Chicago, has gone 
East to Philadelphia on a short vacation. 


THE SPERRY ELEOTRIC Co. are turning out their well known 
system of arc lighting as rapidly as possible, and find it difficult 
to keep pace with their large and numerous orders, so generally 
has the system, which is very durable and efficient, come into use. 


Mr. G. L. ТЕРЕ, a graduate of Cornell '88, who has been 
associated with the Western Electric Company, has resigned his 

ition there and accepted the instructorship in Electrical 
Кашек in Dartmouth College. 

TRE CHICAGO INCANDESCENT LAMP Co., 18-17 N. Jefferson 
street, are about to double the capacity of their lamp factory. 
They manufacture incandescent lamps for any system, and their 

roduct is in large demand. Their lamps show a long life and 

igh efficiency, and do not blacken. The demand has become so 
large that an increase in their manufacturing facilities has been 
rendered imperative. 


Мв. CHAS. G. ARMSTRONG, manager of the house goods depart" 
ment of Tbe Great Western Electric Supply Company. has 


returned from his trip East, where he has purchased a very large 


and complete stock of electrical supply goods and specialties for 
electric light, telephone, telegraph, electric railway and power 
work. He has completed arrangements to handle the specialties 
of the New Haven Clock Company. 


THE ILLINOIS ELECTRIC MATERIAL Co., The Rookey, Chicago, 
are doing a brisk business in electric supplies, Bishop white core 
wire, and other specialties. They have in hand & new switch, 
which will be p on the market very shortly, and which 
possesses features of marked merit and advantage. They expect 
to do & very large business as soon as the Fall trade opens up. 
Their aim is to supply the best possible goods at reasonable prices. 


MR. FRANK B. RAE, of the Detroit Electrical Works, was in 
town and a guest at the Electric Club last week. His company 
are very busy equipping a new surburban electric road, running 
out of Ft. orth, exas, with a complete Rae system of electric 
traction. The cars will be 85 feet long, with vestibule ends and 
equipped with double tracks, to each of which is geared а 80 horse 
power Rae motor, with which a speed of 25 miles an hour will be 
attained. They will be of the very finest finish and workman- 
ship ever turned out by the Pullman Car Company. 


THE ELECTRICIANS’ TIME Co., 167 Dearborn street, Chicago, 
have issued a handsome little two-page circular enumerating the 
objects of their business, which are to furnish electricians and 
others with reliable N from magnetism, which at 
the present time are & necessity, and also to supply other goods, 
such as diamonds, jewelry, sil ver ware, etc., on easy payment if 
desired or for cash. A number of weighty testimonials are added, 
and the cuts of their special watches cause the circular, which is 
printed in colors, to present a very neat and attractive appearance. 


Мв. J. К. PUMPELLY, of the Pumpelly Storago Battery and 


Electric Motor Co., is now manufacturing a cell in which the 
electrolyte is abeorbed by a special cellulose fibre which is placed 
in it between the plates and filling it up. The evaporation of the 
electrolyte is thereby greatly decreased and the resistance of the 
cell is not materially increased. The electromotive force also 
remains remarkably constant during the whole duration of the 
discharge. It is impossible for the acid to splash out, and the 
battery is admirably adapted for street car service. 


Mr. GEORGE Н. R. PREBLE, of Tacoma, Wash., is in town and 
expects to return there in a week’s time. He has been extensively 
engaged in electric work in that part of the country for some time, 
especially in street railway work. He has been examining with 
special interest the electric street railway supplies and specialties 
manufactured by the Electric Merchandise Company, of this city, 
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and was found by your representative looking into these things, 
which wepe being explained by Mr. Mason, the general anager 
of thé company. Mr. Preble when he returns will certainly bo 
able to spoar of the good things and latest developments in thə 
art which he saw at their offices. 


THE THOMSON-HOUSTON ELECTRIO Co., Michi avenue, Chi- 
cago, are enlarging their offices on a most extensive scale, and will 
have one of the finest suite of offices in Chicago. They now oc- 
cupy the entire pulls On the ground floor will be located the 
central station, isolated lighting and stationary motor departments 
and the offices of Mr. Small. The partition heretofore dividing 
the floor from the stairway will be removed, and the large en- 
trance space will be used as offices for the sales agents. Upstairs 
on the next floor, which is being beautifully decorated and finished 
in red oak, will be located the offices of Mr. B. E. Sunny, the Street 
Railway Department, Mr. Bailey, Mr. Wheeler, and Mr. Horne, 
the Engineering Department and a very handsome reception 
room, illuminated with 48 incandescent ceiling lights, tastefully 
arranged. This floor will be finished in terra cotta and blue paper. 
ing, and carpeted to match. All the lights are regulated in sets by 
switches placed out of sight and easily accessible. The top floor 
will be used for light repairing and armature winding, and the 
dynamo repairs and heavy work will be done in the basement. 


NEW ENGLAND TRADE NOTES. 


THE NEW ENGLAND WIRING AND CON:TRUCTION Co. have 
received the contract for wiring the Middlesex County Court 
House at East Cambridge, Mass., for about 850 lights. Interior 
conduit will be used wherever practicable, and they will also 
furnish all the fixtures. | 


KENDAL & SLADE, Boston, have received the contract for the 
outside construction work for the Lynn and Boston Railroad Co. 
The line will be about eight miles long and will extend from the 
Lynn station to Wyoma. Single and double track will be used at 
different parts, and the system will be the overhead single trolley 
of the Thomson-Houston Electric Co. 


THE TRIPP MANUFACTURING Co., of Boston, have recently 
made a shipment of their celebrated anti-friction journal bearings 
to the Chicago and North western R. R. for passenger car service. 
Also electric car trucks to Concord Horse R. R.; Wilkes Barre and 
Suburban Street R. R.; Citizens’ Cable Traction Co., Pittsburgh, 
Pa. The company is now manufacturing electric trucks for the 
following roads: 

West Side Street R. R., Milwaukee, Wis.; Citizens' Street R.R., 
Indianapolis, Ind.; St. Paul City R. R.; Tacoma and Stellacoon 
R. R., Tacoma, Wash.; Vancouver and Electric R. R. and Light. 
ing Co., 5 15 m The trucks „ by this 
company, equipped wit ipp's bearings for reason of simplicit 
and durability, are rapidly belag adopted. xd 


MR. WILLIAM D. WARNER, of 185 Pearl street, Boston, reports 
that he is furnishing large quantities of ‘‘ Albumural ” to electric 
light stations for painting their walls a pure white. Albumural 
is a fireproof and waterproof paint, and is used where ordinary 
kaleomining has proved unsatisfactory. It has an extremely 
white, glossy finish and never rubs off. Among the most recent 
electric companies to adopt Albumural are: Brookline Electric 
Company, Brookline, Mass.; Edison Electric Open ,Ne rt, 
Mass.; Portsmouth Electric Company, Portsmouth, N. H.; North 
Adams Electric Light Company, North Adams, Mass., and many 
others. When applied it gives the station a clean and neat a 

arance, and being of an intense whiteness it brightens up the 
interior and saves a good deal of unnecessary lighting. 


ST. LOUIS TRADE NOTES. 


BROWNELL AND WRIGHT CAR Co. have just finished the ship- 
ment of 12 motor cars for the Cincinnati Street Railway Co., and 
10 motor cars for the inclined Plain Plane Railway, all of Cincin- 
nati. They are also engaged on large orders for cable and horse 
cara, and report that they are always crowded with orders. 


Mr. GUIDO PANTELEONI, Western representative of the West- 
inghouse Electric Co., reports the sale of а 60-alternating arc 
lant for Waco, Tex.; 80 arc and 1,500 incandescent for Ogden, 
tah ; and 40 arc with 500 incandescent for Carrollton, Mo. ; also 
an isolated plant of four 500-light direct current dynamos to Moore, 
Eity, M Emery & Co., large dry goods mer {в of Kansas 
ity, Mo. 


THE ST. 10015 OFFICE of Westinghouse, Church, Kerr & Co. 
are putting in two 100 h. p. Westinghouse compound automatic 
engines, with line shafting aud clutch pulleys of the latest im- 

roved pattern; also a 100 h. p. horizontal two plate tubular 


oiler for the Belleville Electric ht and Power Co., Belleville 
Ills. They are also installing a 100 h. p. Westinghouse compo d 
automatic engine at Lebanon, Mo., for the on Light and 


Water Co. 
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Sotentific knowledge makes the great man greater, adding to his 
powers, while it guards the weaker brethren from many follies.— 
Fleeming Jenkin. 


THE ELECTRICAL PROPULSION OF VESSELS. 


N his able and interesting article that we publish this 
week, dealing with the subject of electric launches, 
Mr. Frederick Reckenzaun remarks that in a discussion of 
this topic we have to deal not with a new invention, but 
with an aggregate of inventions and experiments. Work 
in this field goes back, in fact, to the days of Jacobi, and 
antedates almost the whole of the development, that has 
now become so enormous, of the electric motor ashore. 
To-day, however, fifty years after the first successful dem- 
onstrations were made with crude apparatus, electrical 
_ propulsion for vessels remains an utter novelty to the vast 
majority even of educated and traveled people. In 
England, as might be expected of a country not only sur- 
rounded by salt water but submerged half the year in 
fresh, electric launches have been given a pretty good trial, 
and Messrs. Immisch have done themselves great credit by 
establishing a fleet on the upper Thames. But in this 
country, except the ‘‘ Magnet,” owned by Mr. Reckenzaun 
himself, we know at this time of no launches at all. There 
was one on the lake that broke its banks and destroyed 
Johnstown, but we have heard nothing of it since that 
memorable flood. 


The time has certainly come when electric launches — 


should be extensively used in this country. Having our- 
selves made trips around New York Bay and the Narrows, 
as well as up the Kills, with Mr. Reckenzaun, we can speak 
with knowledge of the great pleasure. and comfort deriv- 
able from the operation of such craft, as well as of the 
absence of so many features that make boating disagree- 
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able. The main considebati ello. that of 
expense, and on this point, the article gives some 


details that are trustworthy as well as figures that 
are well within the mark. Such fleets of  eleotric 
launches as he proposes could easily be started, say, for 
example, on the Harlem in this city; on the Schuylkill at 
Philadelphia; on the Charles River at Boston; on the 
Potomac; on the great lakes at such points as Chicago, 
Cleveland, and Detroit; and on the ornamental waters of 
city parks all over the country. This is surely a field that 
deserves looking into and is worthy of development. 

Moreover, a great many of the yachts in this country 
have their isolated plants, and to them a launch charged 
at fitting times, and always ready for lowering and for 
service, would be a great boon and convenience. This 
class of work, too, comes near to that required in the navy; 
and it is not to be overlooked that eleotric launches are 
already becoming part of the fleets of the leading maritiine 
nations. Mr. Reckenzaun, who has long made a special 
study of the subject, points out other departments of use- 
fulness, and we can readily believe that, once available, 
these boats would be in demand in many unexpected 
quarters. As it is, the sphere of ordinary commercial 
operations is large enough in itself to warrant attention 
being paid to the subject by those who are watching for 
new opportunities in electrical engineering. 


TRIED AND FOUND WANTING. 


Мв. Evsrince T. Gerry and his colleagues of the Com- 
mission appointed by the legislature of New York “to in- 
vestigate and report the most humane and practical method 
of carrying into effect the sentence of death in capital 
cases," included in their report opinions which they had 
sought from judges, legal officers, electrical experts and 
physicians. Among them Dr. Wm. T. Plant, of Syracuse, 
thought that with proper apparatus and with proper skill 
electrical execution might be made certain and safe from 
mishap, “ but," he said, “only actual trial can determine 
whether it is best.” 

The actual trial has been made upon Kemmler with for- 
midable and elaborate apparatus of the kind advised by 
one of the most distinguished of the experts whose opinions 
were reported by the Gerry Commission. Making due al- 
lowance for the sensational character of the reports of the 
daily press, it is quite certain that the death of the victim at 
Auburn was not instantaneous, that respiration was resumed 
some minutes after the application and cessation of the 
current, that the current was turned on again, this time 
despatching the convict, but not without burning his flesh 
at the points of contact with the eleotrodes, and not till he 
had exhibited to the spectators meanwhile evidences of 
vital struggle not less revolting than those usually seen 
upon the gallows, This is the pitiable outcome, so far, of 
three years’ work, beginning with the investigation and 
report of Mr. Gerry’s Commission, followed up by the 
officious Medico-Legal Society, and accompanied by a 
series of experiments upon rabbits, dogs, neat cattle and 
horses at the hands of soi disant electricians and a few 
young physicians; the purpose of the work being to dis- 
cover the most humane and practical” way to kill a 
capital convict, 
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The execution of Kemmler though horrible, was not 
more horrible than many hangings have been. Baut the 
New York Tribune is mistaken in saying that “the only 
alternative is hanging." Mr. Gerry's Commission itself 
directed attention, in its report, as we have before pointed 
out in these columns, to a third method, to wit, poisoning, 
by use of the hypodermic needle, which was rejected be- 
cause, in the words of the report :—“ The use of that in- 
strument is so associated with the practice of medicine, 
and аз а legitimate means of alleviating human suffering, 
that it is hardly deemed advisable to urge its application 
for the purpose of legal executions against the almost 
unanimous protest of the medical profession.” Poison in 
the form of liquid or gas can be administered with as 
much certainty of painless death as can be predicted of 
electricity, and probably more ; and its employment for 
executing criminals would be far more “practical,” 
requiring no machinery or elaborate apparatus. It 
would also insure immunity from all disfigurement of 
the body. It would be neither sensational nor experimental— 
two attributes of the method just put into operation that 
fully justify the conclusion that the philanthropic Commis- 
sion and the legislature have not succeeded in providing the 
most humane and practical means for carrying out the 
sentence of death. 


CENTRAL STATION STATISTICS. 


Тнк electrical figures in the census of 1880 were of the 
most meagre and unsatisfactory kind. The telegraph data 
was the most complete, because ten years ago telegraphy 
was the great electrical industry. But the telephone was 
hardly noticed, and all the rest was a blank—an undiscov- 
ered world where the census agent had never set foot. 
This year, however, the indications are that the census of 
‘electrical industries will be of the most complete nature 
possible. We have just received from Mr. Allen R. Foote 
a set of the schedules for central stations, and find them in 
every way excellent. We trust that the figures asked for 
will be supplied fully, or if not fully, with the nearest ap- 


proximation. The result can only be as Mr. Foote says: . 


** An exhibit of American genius, skill and enterprise, of 
which the nation will be proud, and which will be the 
- marvel of the country." The other schedules prepared by 
the special agent are equally well drawn, and we hope that 
the figures from each industry will leave no cause for com- 
plaint on the ground of incompleteness or inaccuracy. 
The central station schedules will be distributed in three 
or four weeks, and we bespeak for Mr. Foote the utmost 
cordiality of support in his arduous work. 


Sertes Storage Batteries. 


THE practice of joining each set of plates in a storage 
battery in multiple—the first employed in the art—has 
become so universal that all other possible methods were, 
until recently, entirely neglected. It would appear, how- 
ever, that at last proper attention is being given to this 
detail, in the employment of plates, which are placed in 
series во that each cell has an x. м. r. depending on the 
number of plates which it contains. On first consideration 
it might seem immaterial so far as the watt-hour capacity of 
а given cell is concerned whether its plates be arranged in 
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parallel or series, but when we consider many special appli- 
cations, especially those involving transportation of the 
cells, as on street cars, certain advantages in favor of the 
series cells become more apparent. Greater economy of 
operation can frequently be obtained by the use of high 
E. M. F. and emall current for a given amount of electrical 
energy expended, and in such cases the series battery, with 
its increased E. M. F., can be applied with great benefit. 
Again, in portable installations, the smaller number of 
cells required is an important factor. The series cell 
designed by Mr. Dey and described in this issue ought to 
fill a place which until now has remained unoccupied, but 
which seems capable of considerable extension. 


E/ eoerto Railways and Ocean Cables. 

Tue interference of the electric railway operated parallel 
to the lines of the Commercial Cable Co., which was pointed 
out by Mr. Charles Cuttriss in our last issue, has called 
forth an interesting contribution from Mr. T. D. Lockwood, 
in which he discusses the probable explanations of the ap- 
parently anomalous case. Thus, while admitting the pos- 
sibility of leakage from the earthed railway conductors, Mr. 
Lockwood emphasizes the point that the existing arrange- 
ment cannot strictly be considered as a complete metallic 
circuit. But he goes further and shows that the static ar- 
rangement and conditions can easily be made to account 
for the phenomena, aggravated as they are and almost 
entirely due to the burial of the cable conductor in the earth. 
Naturally, Mr. Lockwood, with his telephonic leanings, 
considers the electric railway as the trespasser in this mat- 
ter, and holds that the most simple remedy to be applied 
should come from that quarter, by the application of the 
double overhead trolley system. While the efficacy of this 
method cannot be gainsaid, it seems doubtful if it will be 
applied, after recent decisions of the courts in similar cases. 
On the other hand, with the nature and cause of the distur- 
bance thoroughly understood and verified, the remedy can, 
with probably far greater facility, be applied to the cable. 


Converting Alternating into Continuous Currents. 

IN the early days of alternating current apparatus, when 
its practibility as compared with that for continuous cur- 
rent was the most prominent topic before electrical 
engineers, the objections that were raised to it were numer- 
ous. Among the more prominent of these was the fact, as 
then supposed, that it was not adapted for the operation of 
motors. This objection, or rather shortcoming, has now 
disappeared with many others of a like nature, but there is 
still one application in which the alternating, as such, can 
not be used, and that is, in the charging of storage batteries 
and electrolytic work generally. True, it was early sug- 
gested that by means of a revolving commutator the alter- 
nating current might be redirected and the object sought 
for thus attained; and our readers will also recall Mr. 
Tesla’s more recent ingenious method of reaching the 
same end by various methods, all based on the principle of 
providing two paths for the alternating current, each of 
which allows the current of only one polarity to pass 
beyond it to the circuit. That the problem is still before 
the eyes of electrical inventors is shown by the neat device 
due to Messrs. Zipernowsky and Deri and illustrated on 
another page. 
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THE TESLA MOTOR IN MINING WORK. 


Tu alternating current system of electrical distribution 
has recently demonstrated ita great usefulness on а new 
field by proving a wonderful success in mining work. 

The Willock mine, belonging to the Monongahela Gas 
Coal Company and situated in the first pool of the Monon- 
gahela coal region, is now operated with a complete plant 
of this system, Alternating current motors are utilized 
as a source of power in the production of the coal, the 
working of the pump and also in the manipulation of an 
enormous ventilator which keeps a constant draught of 

ure air in the mine. In addition to that, the mine 18 also 
illuminated by the alternate current system. 

Inasmuch as this is the first mine in the Pennsylvania 
coal region where the alternating current system is utilized 
very extensively, our correspondent made a visit to the 
mine in order to make a personal investigation of the suc- 
cess of the plant. He was very much aidedin his efforts, 
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makes $3. This is possible, because, while the operator 
pays the miner less for the production of each ton of coal, 
the man can produce so much more with the aid of his 
machine that he can make better wages now and the work 
is less laborious. The operator pays the coal digger 79 
cents per ton of coal, but the production of each ton with 
the aid of electricity costs him only 49 cents, so that there 
i8 à pure gain for the operator of 30 cents for each ton. 
The plant consists of a thirty h. p. Tesla quarter-phase gen- 


_erator of a capacity sufficient to carry seven motors when 


cutting coai, at the limit of the capacity of the coal com- 
pany. The generator is self-excting, self-regulating, and so 
wound that as the load increases, the k. M. r. rises. By the aid 
of a hand rheostat, the adjustments can be so made that 
the falling off in the speed of the engine and the drop in 
the line may be compensated for, so that at the motors a 
very close approximation to constant k. M. r. is obtained. 
After the hand rheostat is once adjusted, it is unnecessary 
to make further adjustments, for therself- regulating devices 


THE TESLA MoToR DRIVING A HERCULES MINING MACHINE. 


by Mr. John Werner, the mill boss, who believes that 
electric mining has no greater prospect anywhere than 
just in the coal fields of Pennsylvania. The reasons for this 
are many. In the first place, coal mining in Pennsylvania was 
never such a poor trade as it is now; in fact, it is so bad 
that a native born American will have nothing more to do 
with the work. The result bas been that the business has 
fallen into the hands of foreigners of the very lowest 
class, such as Hungarians, Poles and Italians, "Then again, 
the price of coal has gone down to such an extent, induced 
of course by competition, that it is impossible to get any 
intelligent men who will do the work for the small wages a 
miner is able to make, This condition of affairs caused 
the coal operators to hail the advent of electricity as a coal 
miner with great delight, and it will probably not be very 
long before every mine in the country will be operated by 
electricity. 

The advantages afforded by electricity in the operation 
of a mine are so manifold that its use is bound to become 
general. For instance, where a coal digger was able to 
earn on the average $2.25 per day, the machine miner 


are automatic. Three wires are carried from the collector 
at the end of the generator shaft to the switch board and 
pass through the switch board instruments and main line 
switches directly into the mine. On the switch board is a 
direct reading voltmeter and an ammeter. The Ek. . F. at the 
motor is 300 volts in this installation. Wherethe distances 
becomes very great, a higher Ek. M. r. may, of course, be used. 

The mine is wired with high class rubber-covered wire, 
and the insulation of each wire is practically continuous 
from the point where the wire leaves the main switch in 
the power house until it reaches the end of the circuit. At 
the entrance of each room, and also at convenient points 
throughout the mine, switches are located and safety 
catches inserted. This insures safety from short-circuit- 
ing and also allows any portion of the circuit to be cut off 
from the generator without interfering with the work in 
other parte of the mine. From the switch in the room to 
the coal cutting machine the current is carried by a three- 
wire cable. This cable is highly insulated and covered 
with a protecting braid, and though it is frequently 
allowed to lie on a damp floor and even in pools of water, 
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no inconvenience is noticed arising from this usage. 
Owing to the simplicity of the alternate current motor 
it is necessary only to have a jaw switch at the motor with 
which the circuit can be opened and closed. No regulator 
of any kind is used, and the only auxiliary apparatus con- 
nected with the motor, with which the operator of the ma- 
chine has anything to do, is the switch to turn the current 
on and off. The motor is completely covered and the 
chance of getting a shock through careless handling is nil. 
Our illustration shows the motor mounted on the drill. 

The mine owners are well satisfied with the performance 
of the plant and the men bring out from 45 to 50 tons of 
lump coal with each machine per day. | 

The coal mining machine used at this mine is the Her- 

cules machine, and the entire electrical equipment was 
carried out by the Mill and Mine Electric Equipment Co., 
of Pittsburgh, Pa. 


THE ZIPERNOWSKY-DERI CURRENT CONVERTER. 


WHILE the alternating current can now be applied 
directly to nearly all purposes of electric lighting, power 
transmission, etc., there are still cases in which the contin- 
uous current alone is applicable, such for instance as the 
charging of storage batteries and electrolytic purposes 
generally. To effect these objects, it is necessary to con- 
vert the alternating into a continuous current, and a neat 
method has recently been devised by Messrs. Zipernowsky 
and Deri, of Buda Pesth. 

The apparatus consists essentially of an alternatiug 
motor conibined with a Gramme machine in a very ingen- 
ious way. 

The manner in which this is carried out is illustrated in 
the accompanying engraving. Неге the ring magnet R 18 
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THE ZIPERNOWSKY-DERI CURRENT CONVERTER. 


is wound with two pairs of coils w and w?, with terminals 
a dand c d. Through these terminals the alternating cur- 
rents are supplied to the two pairs of coils, so that the 
current supplied to one coil lags behind the other a quarter 
of à wave-length. Besides these two pairs of coils there is 
wound upon the ring a third coil x, which is in the nature 
of a secondary coil, for the induced currents. Divisions of 
this secondary coil are connected up to corresponding 
sections of the fixed commutator c, after the manner of a 
Gramme ring, for the production of the continuous current, 

Within the ring R is the iron armature a, keyed to the 
central shaft, so a8 to be free to rotate within the ring, 
and the armature also carries the pair of brushes x y, bear- 
ing upon the fixed commutator c and electrically connected 
to the two contact rings m n on the shaft. The iron 
armature will always seek to lie in the direction of the 
magnetic axis, and therefore will rotate synchronously with 
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it. The brushes, being once for all placed on the neutral 


points and being rotated by the armature, will keep on the 
neutral points. 

To make the apparatus start easily, the rotating iron 
armature is furnished with a coil closed upon itself, so that 
currents are induced in the coil in starting, increasing the 
torque between the armature and ring-magnet. As soon 
as synchronism is reached, these currents in the closed coil 
disappear. 

It is evident that with the apparatus described, contin- 
uous currents may also be converted into alternating cur- 
rents if the greatest part of the continuous current supplied 
be led through the contact-rings m n, and through the 
brushes, for instance, into the commutator, and so into the 
coils for continuous currents. А small part of the current is 
employed, however, to effect the magnetization of the 
armature. By that means the apparatus will rotate in the 


same manner ав а continuous-current motor, and there will 


be produced in the coils for the alternating currents two 
alternating currents, the phases of which are relatively 
Shifted by one.quarter of a wave-length, and which are 
led off from the terminals to be used as desired. 


A PROOF OF MAXWELL'S THEORY OF RESIDUAL 
CHARGES. 


BY Н. MURAOKA. 


AccoRDING to Maxwell’s theory no residual charge сап 
appear in a perfectly homogeneous dielectric, whereas par- 
allel layers of various dielectrics, each homogeneous in 
themselves, will give a residual charge, provided none of 
them is a perfect insulator. The first part of the theory 
has been already established by the researches of Rowland 
and Nichols, Hertz, Arons, and Dieterici. The author of 
this paper succeeded in proving the truth of the second 
part by Dieterici's method Не superposed layers of two 
of the dielectrics, paraffin oil, petroleum, castor oil, oil of 
turpentine, xylol, paraffin and air, and with some excep- 
tions found considerable residual charges. The exceptions 
occurred when two good insulators or two miscible fluids 
were chosen. When one dielectric is soluble in the other, 
as for instance paraffin in xylol, the residual charge disap- 
pears. Maxwell’s view would lead one to expect a resid- 
ual charge where the dielectric consists of microscopically 
minute particles of different substances. This, therefore, 
cannot be the nature of the solution. 


THE LINEFF ELECTRIC TRAMWAY. 


Tais system, which was illustrated in our issue of July 23, 
has just been favorably reported upon by Mr. Gisbert 
Kapp, who calls attention to the novelty of the double set 
of magnetic rails. He has tested the line by taking a 
steam roller over it, and then drenching it with water for 
26 hours, after which no fall of insulation was found, the 
resistance being 3,400 ohms. Tests at different speeds 
showed that two feet of rail under the car at either end 
were out of circuit. The only criticism made in the report 
relates to the power required to propel the magnet. This 
amounts to only half a horse-power at seven miles an hour, 
and Mr. Kapp indicates means of reducing it. 


THE RADIOMICROMETER. 


IN an interesting communication by Prof. C. V. Boys to 
the Royal Society on measurements of the heat of the 
moon and stars by means of his radiomicrometer, he gives 
an account of a test with a candle at 250.7 yards distance, 
which gave a deflection of 38mm. If 1mm. be taken as the 
smallest deflection which can be observed with certainty, 
the instrument, as made and used by him, would show the 
heat of a candle at 1.71 miles distance, neglecting the 
absorption by the air. | 
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ALTERNATING CURRENT CENTRAL STATION AT 
ROME.' 


BY DR. J, A. FLEMING. 


Tuis has been characterized by Professor Forbes as the 
finest example of an alternating current central station," 
and it well deserves this commendation. 

Since his account of it an addition of two 600 h. p. en- 
gines and dynamos has been made and the plant has at 
the present time a capacity for 24,000 sixteen c. p. lamps. 

The electric lighting of Rome is carried out by the gas 
company, which has enlarged its operations and exists 
under the denomination of the Società Anglo-Romana per 
lIlluminazione di Roma col Gas ed altri sistemi, The 
Directors of this Company were wise and far-seeing enough 
to recognize the necessity of dealing with the electric light 
either as an ally or as a rival, and in the spring of 1886 
* commenced operations for the supply from the gas works 
of the electric current by the Ganz alternating system. The 
gas works at Rome are in the Via dei Cerchi, near the 
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coils in the fixed armature, and 20 poles in the stellate 
field-magnet, and in the armature all the coils are joined 
in series, each giving 100 volts, or 2,000 in all. In the 
field.magnets the coils are arranged in two series of 10 
coils each, joined in parallel. The alternations are 5,000 
per minute, or about 49 complete periods per second. 
These dynamos are auto-excited by a rectified alternating 
current and commutator, taking current from the secondary 
circuit of a field transformer, of which the primary coils 
are in connection with the armature of the alternator. 
The larger dynamos (placed in position and started in 
November, 1887) are separately-excited alternators, coupled 
direct to 500 horse-power compound engines by Van den 
Kirchoffe, of Ghent. These last have elaborate expansion 
valve gear of the Corliss type, and also centrifugal govern- 
ors of the usual kind. The dynamo is placed between the 
high-pressure and low-pressure cylinder, so that the field- 
magnet is slung on the centre of the steel main shaft. The 
ring-shaped armature frame has massive projections or 
lugs on either side, supported by, and traversing in, guide 
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GANZ ALTERNATING CURRENT STATION AT ROME, ITALY. 


Tiber, under the shadow of the Mount Palatine, and oc- 
cupy a position in the region of old Rome, near the site of 
the ancient Circus Maximus; and in building the founda- 
tions of portions of the heavy dynamo machinery some of 
the old arches of the Circus were exposed. 

The central station plant consists of two similar small al- 
ternators of a power of 80,000 watts giving a maximum cur- 
rent of 40 amperes at a pressure of 2000 volts, which are 
coupled direct to engines of 125 h. p., and of four large al- 
ternators of 320,000 watts, each giving a maximum current 
of 160 amperes at a pressure of 2,000 volts. The large 
dynamos are coupled direct to compound steam-engines 
working up to 600 h. p. 

Commencing the description with the first two, or 
smaller machines, these were placed in position, and began 
to be used in the autumn of 1886. The engines are single- 
cylinder high-pressure engines by Gebrüder Sulzer, of Win- 
terthur and Ludwigshafen. The speed is 250 revolutions 
ү minute. Each horizontal engine is built on a common 

-plate with the dynamo, and the revolving field-magnet 
of the dynamo forms the flywheel of the engine. The en. 
gines can be worked up to 150 horse-power. There are 20 


1. Abstract from the London Electrician. 


bars like the bed of a lathe, and it can be traversed later- 
ally by a screw, so as to move it off from and expose the 
fleld ibn emet revolving in the interior. The interior diam- 
eter of the armature ring frame is about nine feet and a 
half, and the over-all diameter of the stellate field- magnet 
rather more than nine feet. In the large dynamos, Nos. 3 
and 4, the field.magnets have solid cast-iron cores and 
wrought-iron polar caps or projections ; and these magnets, 
40 in number, are placed round the periphery of an iron 
wheel keyed on the main shaft. The armature cores are 
built up of plates of thin sheet iron with interposed paper. 
The two smaller dynamos also have armatures built in this 
way, with divided iron cores and solid cast-iron field cores 
with sufficient pole pieces. "lheir armatures are composed 
of 40 coils, each one developing a potential of 50 volts, and 
these bobbins are joined in series. In the field-magnet the 
40 coils are joined up so as to make two series of 20 each, 
which work in parallel. The engine makes 125 revolutions 
per minute, producing thus a current of 5,000 alternations 
per minute, or 42 complete periods per second. The arma- 
ture coils will carry safely 200 amperes, but their normal 
load is 160, The copper wire on the armature and magnet 
coils is 6mm,—about one-fourth inch—in diameter. 
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The last two large machines, No. 5 and No. 6, are gen- 
erally very similar to No. 3 and No. 4. They are driven 
direct by compound 500 horse-power engines by the Erster 
Brünner Maschinen Fabrik of Austria; and in this case 
also the dynamo field-magnet is slung as a flywheel in be- 
tween the high-pressure and low-pressure cylinder. In or- 
der to give space for the stellate magnet and annular arma- 
ture frame, a pit is formed between the high-pressure and 
low-pressure part of the engine. These last engines have 
governors of the type employed in the well.known Arm- 
ington and Sims engine, in which the lead of the single 
eccentric is shifted and controlled by the outward move- 
ment of two massive weights contained in the interior of a 
pulley-shaped governor wheel. This governor is, for con- 
venienee, placed on the outside end of the main shaft of 
the engine. The general appearance of these last two 500 
horse-power dynamos is shown in the illustration. "These 
engines have been found to do their work remarkably well 
and to govern steadily. 

In these last dynamos, No. 5 and No. 6, the cores of the 
field-magnets, as well as the armature cores, are built up of 
laminated iron. The bobbins of the field-magnets are 
formed of rectangular split zinc frames, about 15 in. high 
and 20 in. wide. They are wound over with the insulated 
wire, but more wire is placed at the bottom of the frame 
than at the top, and the finished bobbins have a slight taper 
from about 8 inch to 64 inch in end width. The armature 
bobbins are shallow rectangular bobbins, wound on vulcan- 
ized fibre frames about 19 inches long and 10 inches wide and 
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ous-current machines, which, at a speed of 375 revolutions 
per minute, give a current of 150 amperes and pressure of 
180 volts. 

Since 75 amperes is a sufficient exciting current for each 
of the large dynamos, one exciter can excite two of the 
large dynamos, and hence there is always one exciter in 
reserve. At fullload the power absorbed in exciting is 
said to be 34 per cent. of total absorbed power. The steam 
is provided from a plant of fourteen Babcock and Wilcox 
tubular boilers, each of 160 nominal horse-power. Coke is 
burnt in the furnaces, Four steam pumps, in addition to 
the usual injectors, supply water to the boilers. "The total 
boiler horse-power is 2,240 h. p. The steam pressure is 120lbs. 

There are, therefore, in this station three pairs of ma- 
chines, each pair consisting of two similar independently 
driven dynamos, but all yielding a current at the same elec- 
tromotive force, and having the same frequency of alter- 
nation. 


EVANS FRICTION CONE DRIVING, AT HUTCHINSON, 
KANSAS. 


We have already described in these columns the inter- 
esting method of driving dynamos employed by the Evans 
Friction Cone Company, of Boston, and have noted a num- 
ber of plants in the East in which the system has been em- 
ployed with success, We now illustrate an installation on 
the same system in the electric light station at Hutchinson, 
Kan. 

The dynamo at the left is a Thomson-Houston * M, D." 
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EVANS FRICTION CONE DRIVING, HUTCHINSON, KAN. 


2 inches deep. Each bobbin has on it about 30 turns of 
highly insulated copper wire, about 6 mm. or 4 inch in 
diameter. 'The armature coils when slipped on to the 
laminated iron cores are kept in position by bobbin holders 
of bronze, which form a kind of skeleton frame clamped on 
the end. 'The more massive electro-magnet bobbins are 
secured by a similar bobbin holder, and by a bolt fastening 
it which traverses the whole width of the laminated core. 
The terminals of the field-magnet circuit are led to two in- 
sulated brass pulleys, deeply grooved, which are secured on 
the shaft. Over these are slung flexible copper stranded 
cables, one end of which carries a pendant weight, and the 
other end of which is in connection with the exciter circuit. 
This affords an excellent and yeta perfectly flexible contact 
surface, for the exciter current to enter and leave the alter- 
nator field-magnets. ‘The mechanical performance of these 
latest machines is very excellent; the dynamos run very 
smoothly and quietly, and give no trouble by any heating 
or insulation defects. 

To excite these four large dynamos, there are three ex- 
citers driven direct by Westinghouse engines of 50 horse- 
power each, made by Alley and Maclellan. The exciting 
dynamos are by Ganz and Co., and are four-pole continu- 


machine, with a capacity of 50 full arc lamps, and the ma- 
chine is fully loaded. The Edison machine is a No. 16, of 
a capacity of 720 incandescent lamps. Both machines are 
driven from the fly-wheel of an Armington and Sims en- 
gine, This plant has been running constantly since Janu- 
ary, 1890, and is giving entire satisfaction in every respect. 
The saving in room effected in this plant, as well as the 
economy in belting, the smooth running, etc., have attracted 
considerable attention among Western electric light men. 


— 


ELECTRIC ETCHING. 


. The Papier Zeitung, of Berlin announces that an important 
discovery has just been made in etching, and especially in photo- 
gravure. As usual, the drawing is traced on a plate of zinc, 
either by an artist or by photography, with any suitable etching 
ground. This plate, backed with asphaltum, is laid in a bath of 
dilute acid. 16 is then put in circuit with a dynamo, the other 
pole being merely placed in the acid. When a current is allowed 
to pass, the acid attacks the metal with surprising rapidity. A 
few minutes suffice to bite the plate, and the depth of the etching 
can be easily controlled. The action is probably due to the 
depolarization of the surface of the metal, which in the ordi 
method of etching becomes covered with a film of hydrogen, or, 
at all events, with a number of minute bubbles, which make the 
biting irregular unless the plate is incessantly rocked and brushed, 
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THE DEY SERIES HIGH POTENTIAL STORAGE 
BATTERY. 


Iw our issue of last week we drew attention in a short 
note to the appearance of a so-called ‘‘series” storage 
battery which had been brought out in England and was de- 
signed more particularly forsmall work, such as carriage 
lighting, etc. Iu this battery,it will be remembered, the 
individual plates were -positive on one side and negative on 
the other, so that the potential of the cell was equal to 2 
volts for every plate. 

We have now had our attention called to a similar 
type of cell which has been in operation in this city for 
some time past, and on which the patents were granted 


Fig. 1.—Tse DEY ‘‘ Series” HIGH POTENTIAL STORAGE BATTERY. 


over a year ago. It is the invention of Mr. Harry E. 
Dey, of this city. 

Beginning with the outside case, Mr. Dey uses hard 
rubber made from sheets that are screwed together. This 
is lined with a soft rubber box having cleats or ribs running 
down the sides and across the bottom. The lead plates, 
which have a raised rim, slide down the grooves formed by 
these ribs, and when the side is screwed on it forms water 
tight joints between the ribs and plates. On the bottom 
the ribs are about an inch deep and run up to a point 
forming a tongue between the plates, thus keeping any 
active material which may fall from short-circuiting the 

lates. 

й The plates аге 9x15 inches, and the main body is тү 
inch thick, the rim being raised above this 4 inch, an 
ney are placed 4 inches apart. A complete cell, as shown 
in Fig. 1, contains eleven whole plates and two half or end 
plates, and weighs 210 pounds; it has a normal output of 
ninety-four ampere bours, and an E. м. F. of 24 volta, or 
2276 watt hours, which is equivalent to over three 
horse-power hours. Mr. Dey claims that he will double 
this output with the same weight with a new plate that 
he is experimenting on. 

The plates at present in use are made grid fashion, with 
a web or partition down the centre and projecting half an 
inch above the active material to keep the acid separated, 
as shown in Figs. 2 and 3. The ribs of the plate form 
rectangles ixi inches and are 4 inch deep on each side of 
the web. Го keep the active material from falling out, a 
round-pointed knife blade is drawn across at every quarter 
inch, which forms hooks reaching outover the active ma- 
terial, making it impossible for it to fall out. 

The active material is applied in the form of a dry 

wder, red lead being placed on the positive side and 
itharge on the negative. It is pressed in just hard enough 
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to bear light handling, and is then piled up with sheets of 
felt saturated with dilute acid, as shown in Fig. 4. Wires 
are connected to the upper and lower plates and a strong 
current passed through, which immediately forms them 
almost as fast as they moisten, positive on one side and 
negative on the other, in the fashion of a voltaic pile. 
Contrary to plates formed in a jar, they form on the surface 
first. The pressure of the plates piled on top of each 
other keeps the material very compact while forming. 

Mr. Dey has constructed a cell that had two of its plates 
made according to the “paste” method and the rest with 
dry powder, and as the plates were all in series they all 
received the same current and usage. This cell accident- 
ally had a fall which broke the case into fragments but 
did not injure the plates. The pasted ones were found to 
have sealed badly, and were also badly sulphated and 
buckled, while those formed with dry powder were in as 
good condition as when placed in the case. A comparison 
of the two convinced Mr. Dey that dry powder was far 
superior to the paste. 

One advantage of this form of cell, as pointed out by 
Mr. Dey, is that when they do buckle (which occurs rarely) 
they all buckle in one direction (positive side out), and fit 
into one another like saucers. Another advantage is that 
the plates are not in any way connected, and a defective 
one can very easily be removed at any time, and a perfect 
one substituted ; besides, a short-circuit short-circuits one 
plate only, instead of a whole cell, as is the case with the 
usual type of storage battery. 

In connection with the new cell Mr. Dey also employs 
some very ingenious cut-outs. One for cutting out the 
battery when fully charged is made with a light inverted 
U-shaped tube, a, shown in Fig. 1, which is filled with acid 
and hung on the plate into the solution. A spring, B, pro- 
jects over this, and a strip of metal, c, over the spring, one 
being connected to one pole, the other to any alarm or 
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cut-out device, the cut-out being also connected to the 
other pole. The gas arising from a fully charged cell rises 
into the tube, displaces the acid and raises the tube 
against the spring. The latter thus comes in contact with 
the strip, c, making a contact that operates the cut-out. 

Another cut-out 1s used in case a battery is being charged 
too fast and heats. This consists of a strip of metal, x, 
that extends across the box and is fastened to it at each 
end and bows outwards. Under the bowed part is a pin, 
F, which is normally out of contact with the strip, о, but 
the expansion of the hard rubber, caused by the heat, 
draws the strip down in contact with it; and as the pin 
and strip are connected to the poles, as in the preceding 
case, it acts likewise to cut out the cell. In practice. Mr. 
Dey combines the two cut-outs in one. 

The Sawyer-Man Electric Co. have had fifty of these cells 
made. They use eight of them in their Boston office, and 
the remainder at their office and factory in this city. 
They have two series of six cells for their photometer 
room, giving an electromotive force of 144 volts. The 
rest are connected up in series of three, each series giving 
72 volts for theirlighting circuit. Mr. Dey does not pro- 
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to limit the use of his cells to lighting carriages and 
other small work. He claims that they will do the work 
of any other battery, besides being applicable in many 
fields that other batteries cannot enter. us an arc lamp 
works nicely on two cells. Again, with smooth streets, 
we would probably soon see all vehicles run by electricity, 
as with these batteries a carriage can be run with two or 
three cells; all that is necessary are numerous sub-stations 
where the batteries may be charged or left while not in 
use, in the same manner as a horse would be stabled. 


BAIN'S HOT WIRE LIGHTNING ARRESTER. 


A LIGHTNING arrester, to be practical, should evidently 

rotect the circuits when they are idle with as great fidel- 
ity as when the dynamos are in operation. It should 
ordinarily be so constructed as to have no self-induction, 
and an absolute break of sufficient distance to interpose 
enough resistance to open the are should be made with 
every flash of lightning that comes in on the lines. These 
DHA should be absolute and not depend upon any equi- 
librium mechanism for the length of break ; they should 
be automatic, во „ав to take care of a number of flashes in 
rapid suecession without any manual attention, and a fur- 
ther requirement is that they should protect circuits used 
for alternating currents with an equal degree of prompt- 
ness and certainty as circuits which are used for straight 
currents. 

A device fulfilling all these conditions has been recently 
designed and patented by Mr. Forée Bain, of Chicago. 
The accompanying engraving shows how the circuit to 
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BAIN's Hor WIRE LIGHTNING ARRESTER. 


ground is absolutely opened through the expansion of a 
small iron wire, due to the passage of the flash or the 
dynamo current. The iron wire forms a part of the circuit 
to ground, and as the lightning leaves the line at the comb 
it passes over this wire, which is expanded. А spring acting 
against the wire causes the trigger to unlatch the metallic 
winch, which forms part of the circuit, and to this winch 
is attached a string, wound round a drum, which is a part 
of the winch. To the string is hung a small weight, which 
causes the winch to revolve when released, so that when 
the wire has been expanded by the passage of current the 
winch makes three-quarters of a revolution and stops 
against an insulated stud on the arm, part of which forms 
the trigger. It then rests against this insulated stud, leav- 
ing the circuit to ground open until the wire contracts suf- 
ficiently to release it from the stud, when it completes the 
revolution and once more rests against the trigger and is 
ready for another flash to repeat the operation. 

This arrester is said to be thoroughly reliable, and may 
be placed on either side of converters on alternating cir- 
cuits, or in dynamo rooms on either alternating or continu- 
ous current circuits. In actual operation the wire does 
not get warm enough for the heat to be detected by touch. 

The Central Electric Co., of Chicago, have taken the 
agency for Mr. Bain’s arrester. 


THE ELECTRICAL ENGINEER. 


[Aug. 13, 1890. 
AN ALL-COPPER RAIL BOND. 


In electric railways with overhead wires, the resistance 
of the ground return, and the consequent loss of energy, 
will depend largely on the connection between adjoining 
rails. The various forms of rail-bonds now in use are 
made wholly, or in part, of iron and still leave better con- 
ductivity to be desired. To fill this want, The Great 
Western Electric Supply Co. are making a rail-bond en- 
tirely of copper. The cut shows the two end pieces and 
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part of the connecting wire full size. The taper pieces 
fit into holes drilled in the rails, and when upset in place 
they form a good metallic connection. The connecting 

iece can be made of any desired diameter and length, to 
suit the different circumstances, and can be bent to meet 
any unusual change. This rail bond does away with the 
brass and iron pieces formerly used, and should give a 
joint of practically no resistance. 


IMPORTANT WORK OF THE N. Y. STATE RAILROAD COM- 
MISSION. 


The State Railroad Commission has approved the form of 
grooved rail which the Third avenue road, in New York City, 
will lay down when it changes its motive power from horses. 
The company, in its application, presented a form of grooved 
rail which it asked the board to approve in case it did not favor 
the tram rail, which was also presented for approval at the same 
time and was desired by the road. The rail approved by the 
board is a cross section of rail not less than seven inches deep, 
the head of which is to be not less than two inches. The grooves 
shall not exceed one and one-quarter inches in width at the top 
and three-eighths of an inch at the bottom, with a depth of one 
inch. 

The thickness of the metal forming the inner side of the rail 
shall not be less than five-eighths of an inch at the surface and the 
upper surface of the same shall not be more that five-sixteenths of 
an inch lower than the head of the rail bed, and the general con- 
struction of the pavement is to be laid in conformity with the 
requirements of the Commissioner of Public Works. The form 
of grooved rail suggested by the company and approved by the 
board does not meet the ideal requirements of street surface rail. 
In the opinion of the board it is so much better, however, than 
tram rail that the board concluded to approve it, icularly in 
view of the fact that it is in practical successful operation in 
other large cities. 

The board favored a simple groove not exceeding seven-eighths 
of an inch opening at the top and of the same depth, with the 
surface of the rail on each side of the groove flush with the pave- 
ment. The strenuous contention, however, upon the part o rail- 
road companies that a wider groove at the top and a slight depres- 
sion of five-sixteenths of an inch of the inner surface would be 
absolutely necessary to permit dirt and ice to be worked out of 
the groove, led the board to approve of the cross section as sub- 
mitted by the railroad company. 

The commission also approved the application of the Coney 
Island and Brooklyn Railroad for permission to change its motive 
power from horses to отоу upon that portion of its road 
upon Sea Breeze avenue from East Fifth street to West Fifth 
street, on condition that the rate of speed of its cars shall not 
exceed that to be determined by the Highway Commissioners of 
the Town of Gravesend, and that no car shall be operated with 
less than two men in charge. 


MOTORS VS. STEAM ENGINES IN CHICAGO. 


The last piece of steam propelled macninery has now been dis- 
pensed with at the Columbia Theatre. The fires have been 
drawn from the furnaces and no more complaints can be brought. 
against this house for burning soft coal. Electric motors now 
furnish a!l the required power, and the change is one which is 
thoroughly appreciated by every one concerned. 
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ELECTRIC LAUNCHES. 


BY FRED. RECKENZAUN. 


WHENEVER we allow ourselves to indulge in a retrospect 
on historical events, be it for our own enlightenment or for 
the purpose of gathering a suitable assortment of specific 
references with which to introduce the discussion of a cer- 
tain subject, we are apt to take special cognizance of such 
facts and features as reflect their characteristics strongest 
upon the point of view chosen. 

In discussing the subject to which this article is devoted, 
we do not deal with a new invention, but with an aggre- 
gate of inventions, which individually have been, and pos- 
sibly will be, from time to time, exchanged for others of a 
different class. Before entering upon an analysis of the 
electric launch of the present day, we will, therefore, 
briefly review the principal features of its history. 

The idea of applying electricity to the propulsion of 
vessels is as old as that involving the employment of the 
same agent for traction purposes. Indeed, electrical navi- 
gation was an uc oer: fact, not a mere idea, over half 
a century ago. Being first conceived and demonstrated by 
Prof. Jacobi in Russia, during 1838, his fascinating achieve- 
ment was followed up in England by Robert Hunt early in 
the fifties; by G. E. Dering in the year 1856, and in France 
by Count de Moulins in 1866, In all these experiments 
electro-magnetic motors and primary batteries of various 
descriptions were employed to actuate the propeller. The 
results obtained, although demonstrating the possibility of 
electrical navigation, failed, however, to prove its commer- 
cial feasibility. This was due, not to a lack of versatility 
on the part of the projectors in effecting suitable combina- 
tions of known devices, but to the very absence of such of 
. the latter as were essential to success. Not only were the 
batteries themselves cumbersome, bulky, of comparatively 
small capacity, and expensive in operation, but the motors 
added to the disadvantage by their low efficiency. 

With the advent of the dynamo electric machine—that 
great helpmate to which so many dormant inventions owed 
their revival—the subject of electric boats gained in feasi- 
bility. The storage battery, which was of little use with- 
out an economical generator, came forward in commercial 
form, while the reversibility of the dynamo itself was pro- 
ductive of a highly efficient motor. With the storage bat- 
tery in place of the primary battery and a new type of 
electric motor in place of the old ones, the electric launch 
entered upon a new era. 

Trouvé availed himself of these improvements in 1881 in 
Paris, but also employed a primary battery of his own; his 
experiments were the first with storage batteries and the 
last notable ones on record with primary batteries, In 
1882 the Electrical Power Storage Company, of London, 
brought out the launch “ Electricity,” designed by Anthon 
Reckenzaun. During the years following, electric launc 
building gradually developed into а distinct branch of elec- 
trical industry, especially in England, where the advan- 
tages of this class of craft for pleasure purposes have met 
with such increasing appreciation and favor as to cause the 
establishment of a series of charging stations along the 
Thames river (by Messrs. Immisch & Co.), where a whole 
fleet is in use now, while a regular passenger service by 
electric boats has quis recently also been introduced at 
Edinburgh, Scotland. . 

We will now proceed to the main object of this article 
—the discussion, from an electrical point of view, of the 
principal details of construction and equipment of a modern 
electric launch. | 

THE HULL. 


The hull of an electric launch need not materially differ 
from that of a steam or naphtha launch. The shipbuilder’s 
work remains the same, only the interior or joiner's work 
requiring adaptation to the different nature of the equip- 
ment. By this is not meant, however, that any sort of 
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hull will give satisfaction. Before we have it built it is 
well to know what we are going to put into it—the kind 
and size of motor and the number and size of battery cells. 
Space is limited on all sides, and the features of the hull, 
motor and battery should be carefully considered in their 
mutual relations. 

After we have roughly modeled the lines, either in ac- 
cordance with the shipbailder’s practice, or to suit a special 
fancy, it will be of advantage to lay down upon paper the 
cross sections, taken at suitable distances apart from bow 
to stern, a longitudinal section and a plan. We have but 
a single straight line in an ordinary launch hull, and that 
is the keel. 'l'he rest areall curves of various character. 
These curves and the dimensions of the motive power out- 
fit should mutually agree, or else they are likely to prove 
awkward when the apparatus is being put in place, and a 
sacrifice of some kind would be the probable consequence, 
which, perhaps, a very slight deviation from the lines of 
the model might have avoided. The hull should be sub- 
stantial throughout to withstand the strain from the weight 
of battery and motor when in rough water. The joiner's 
work will include a battery receptacle or receptacles of the 
required dimensions. A trough placed directly over and 
along the keelson, with the seats arranged on top of it, has 
the advantage of giving the boat maximum stability, since 
the centre of gravity will then fall near the keel, below the 
water line. The passengers sitting back to back in two 
rows along the centre, wil add to this advantage, while 
they at the same time may have an unobstructed view in 
front of them. Another method consists in placing the 
battery in a similar trough, laying the floor over it, and 
arranging the seats above this floor along the sides or across 
the hull. Access to the battery can be obtained in the first 
instance by removing the top of the seats, and in the latter 
through trap doors in the floor. Again, another way of 
distributing the cells consists in arranging the battery re- 
ceptacles along the sides of the hull, with seats on top of 
them. A combination of the above methods may be 
effected tosuit preferences. It is well to remember, how- 
ever, that one of theadvantages of the electrio launch isthat 
its stability may be made to exceed that of any other 
launch by a judicious distribution of the weight of the 
propelling apparatus. 

As to the material of the hull, wood is preferable to 
steel or iron if it is considered that acid is to be carried on 
board, although by a suitable construction of the cells and 
receptacles leakage or spilling can be prevented under 
ordinary conditions. 

THE MOTOR. 


A good launch motor embodies high efficiency, with 
special compactness, low speed and reasonably light weight. 

hese qualities are not easily to be found combined to the 
desired extent either in stationary or car motors. 

It is usually desirable to put as large a power outfit into 
a boat as can be conveniently placed there and looked 
after, and since the battery requires the largest amount of 
space, the obviously most suitable place for the motor is in 
the stern, as far back as possible. The shape of this space 
then will guide us in the selection or construction of the 
motor. The cross section in an ordinary launch hull resem- 


^ bles the shape of the lower part of a heart, diminishing in 


width toward the sternpost. The available base area for 
the motor being triangular, the base must be narrow. With 
an armature of about double the length of its diameter and 
the field magnets crowded around it to suit the lines of the 
hull, we have a motor that can be placed without unneces- 
sarily encroaching upon space desirable for batteries or 
passengers. A low armature speed (say 500 to 800 revolu- 
tions per minute) will admit of coupling the motor shaft 
directly on to the screw shaft without necessitating exces- 
sive fineness of pitch in the screw. We have here the ideal 
method of transmission. There is no lateral strain on the 
motor bearings, while the thrust bearing, interposed be. 
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tween the motor and the screw, takes up the longitudinal 
strain. 

The conditions of load in a launch motor are analogous 
in the main to those of a fan motor, but more particularly 
to those that would be encountered in an air ship or flying 
machine, the following characteristics being observed: 

The load consists in the resistance uffered by the water 
to the motion of the screw. The movement of the latter is 
independent of its support—the boat in the present case— 
and its effect will be either to set in motion the medium 
(water) in which it moves, if the support is fixed, or to 
propel the latter if it is free, in consequence of the inertia 
of the medium. Hence the force required to start a boat 
is merely that required to overcome the inertia of the body 
of water affected by the screw proper and is independent 
of the inertia of the boat. The motion, being first im- 
parted to the water, is gradually transferred from the latter 
to the boat, until a point of equilibrium is reached, deter- 
mined by the resistance encountered. It will be seen from 
this that even if we throw the full load upon the motor at 
once (as is usually done), the difference between 
the starting effort and that required to  main- 
tain the final speed of the boat is so small 
as to be entirely negligible in the determination of 
the capacity of the motor. Speed once being reached, the 
load will remain constant on a straight run, while it will 
slightly increase on turning the vessel about, until a straight 
course is resumed. In running against a current, the load 
of the motor is smaller than in still water, while it is 
greater on running with the current. Under the conditions 
ordinarily met with, this difference is, however, but slight. 
Automatic governing devices are obviously not required ; 
unless we were to consider an equipment for a large sea- 
going vessel. If it is desired to get two or more different 
rates of speed, the battery may be split up into a corre- 
sponding number of sections, and by means of a special 
switch connected in series or parallel. As to the winding 
of the field magnets, plain series winding is the simplest 
and the least liable to give trouble. The conditions enu- 
merated above necessitate no other. The brushes should ad- 
mit of reversing the direction of the armature movement, 
but their“ lead“ is best adjusted for forward motion of 
the boat, unless a double set of brushes is employed, with 
reversing lever to engage one or the other as required. A 
suitable switch inserted between motor and battery serves 
for starting, stopping and reversing the motor. 


THE BATTERY. 


As previonsly remarked, the storage battery, on account 
of its superior fitness, is universally employed in connection 
with electric launches at present. Without entering upon 
the details of its construction, we will consider the features 
to be dealt with in its application. The first question con- 
fronting us is that of bulk and weight. The manner of 
disposing of the battery has already been touched upon in 
considering the hull. Being composed of a number of 
small units, there need be no difficulty in -distributing it. 
An ordinary launch hull can well carry all the weight cor- 
responding to the buds of battery which can conveniently 
be placed with due regard to accessibility. We will, for 
convenience, take into consideration a battery of a well- 
known type, designed for portable and locomotive pur- 
poses, occupying, per cell, 0.23 (solid) cubic foot of space 
(box, plates and all) and having a capacity of 150 ampere- 
hours, or about 290 watt-hours, at a discharge rate (nor- 
mal) of 25 amperes or an average of about 48.32 watts ; its 
weight being about 40 lbs. Reduced to unit cubic foot, 
we have: weight, about 175 lbs.; capacity, about 1260 
watt-hours, with normal discharge rate of 210.1. watts per 
cubic foot. ‘The displacement per cubic foot of battery 
will then be equivalent to (13$ —) 2.8 cubic feet of (pure) 
water; at this rate allowance for weight of battery must 
be made in determining the water linc. With ordinary 
launch hulls, the average battery load that can be carried 
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conveniently represents about one-third of the total actual 
displacement in tons, including passenger-load. Any 
smaller proportion may, of course, be applied, with corre- 
spondingly reduced results in capacity. The capacity of 
the battery and motor are considered mutually ; for maxi- 
mum effect the former guides the calculation. With the 
type of battery above assumed, if it is to be worked at 
* normal" rate, the capacity in electrical horse-power of 
the motor required will be equal to the number of cells 
multiplied by 0.0647, the working rate in elec. h p. per 
cell, or to the number of cubic feet of battery multiplied 
by 0.2816, the corresponding constant per cubic foot. For 
a rough preliminary calculation, on the basis that the weight 
x battery represents one-third of the total weight, we 
ave, 


Capacity — 2 X 3.604 elec. h. p. 


where D=total displacement (weight) in tons and 3.604 
the working rate of зві егу in elec, h. p. per ton (12.8 cub. 
A The duration, T, of the run in hours for one charge 
of battery will be: | 


T= E hours, C denoting capacity of battery in watt 


hours and R denoting rate of delivery in watts. 

Since the power required to propel a vessel varies as the 
cube of the speed, and since the duration of the run varies 
inversely as the power (rate of delivery), it follows that 
the mileage covered by one charge of battery will vary in- 
versely as the square of the speed. In practice, due allow- 
ance is to be made for the characteristics of the motor and 
for a falling off in the total out-put of the battery when 
pushed to a high rate of delivery. Where a maximum of 
speed is to be effected, the battery should have a maximum 
of active surface and a minimum of internal resistance, to 
facilitate a heavy discharge without an excessive drop of 
potential. Special care should be taken to render the cells 
acid tight, by the use of suitable covers, etc. Spilling may 
also be avoided by preparing the electrolyte in a suitable man- 
ner, The jelly electrolyte invented by Dr. P.Schoop offers in 
this respect a remarkable advantage. It is also advisable to 
line the battery receptacle with some acid-proof material, 
preferably an insulator, and to provide a bed for the cells to 
stand on containing a substance capable of absorbing and 
neutralizing acid. All wires or cables employed about the 
boat should have a good acid and salt-waterproof insula- 
tion. 


CHARGING FACILITIES. 


These, or rather their absence, are a practical hindrance 
to a rapid introduction of electric launches. As in the 
early days of steam navigation, coaling stations were 
scarce and even wood was not everywhere available, there 
now exists a similar lack of suitable bases of supply for 
electric boats. Moreover, the supply of energy for the 
latter does not consist in solid matter kept in stock nt a 
convenient place, but in a live current, to be produced. on 
the spot at the time required, by means of comparatively 
complicated and expensive apparatus. It is at ¿Ais point 
where compensation is exacted for the numerous advan- 
tages of the eleetric launch; but it is also at {Ліз point 
where the real labor attached to its operation, and where 
all the features of ** nuisance," which are unavoidable with 
steam and naphtha boats, are located and concentrated. 
The charging plant consists of a power plant, dynamo and 
accessories of a capacity corresponding to that of the boat 
outfit. Where a continuous current incandescent lighting 
plant exists, current may be derived therefrom for charg- 
ing purposes ; suitable arrangements must, of cours», be 
made in such cases for the proper application of the cur- 
rent, the E. м. F. of which may not always correspond with 
that of the battery. Supposing we have a launch con. 
taining 40 storage battery cells of the capacity above 
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assumed (150 ampere о) and we have a 110-volt сиг- 
rent for charging. The difference of potential required at 
battery terminals (cells in series) would then be 40x2 — 80 
volts at the start and about 40x2.5 = 100 volts at the finish 
—if a constant current, 25 amperes in this case, is to be 
maintained. To reduce the initial k. M. F. of the circuit 
we must then introduce a resistance, R, of 

_ 110-80 : 


at the start and gradually reduce the same as charging 
goes on to the final minimum of (approximately) 


R = = 0.4 ohm: 


Or, we may apply a constant E, M. r. of about 90 volts, 
(2.25 volte per cell) by inserting a constant resistance, R, 
of 

110-90 


25 


in which case we will receive a heavier current at the start, 
reducing itself (in consequence of the increasing counter 
E. M. F. of the battery) gradually to a minimum at the end, 
the average being the same as in the other case. The 
latter method may be preferable; the current will decrease 
in proportion to the facility with which the gases can be 
absorbed by the plates, while the results in time and effi- 
ciency remain practically the same and constant attention 
is rendered unnecessary. If a boat is to be charged, the 
battery of which, connected in series, requires a higher x. 
M. F. than that available, we merely need to split it u 
into two or more equal series to get within the require 
limit and then charge these in parallel with a proportional 
current, adjusted as above. 

Storage batteries, suitable for launch purposes, are, as a 
rule, capable of receiving their charge at a higher rate 
and in less time than the employment of most aro light 
currents would involve; this is one reason why incandescent 
light currents (continuous, low tension) are preferable. 
But arc light plants are the ones most frequently met with 
and may often be the only source available. It should be 
remembered, however, that with a high tension current 
(say, 1,000 volts and over) an electric launch, floating in 
water, would not unlikely prove an inducement to 
* grounding." : 

The battery may, of course, be charged either on the 
boat or may be removed for that purpose. While the 
former method is ordinarily practised, it is obvious that in 
order to avoid delay, a freshly charged battery may be 
substituted for the exhausted one. With suitable facili- 
ties for handling the batteries, such as a hoisting crane, or 
equivalent device for lifting and lowering the cells into 
and out of the boat, tables to receive the cells for charging, 
suitable cell crates with connections and lifting attach- 
ments, etc., the work of exchanging the batteries could be 
effected promptly and efficiently for a whole fleet engaged 
in continuous traffic. | 


Е= 


— 0.8 ohm, 


OPERATION. 


The operation of an electric launch is the ideal of ease 
and simplicity. It consists, practically, of turning a 
switch and—letting her go. The pilot can act at the same 
time as engineer, for he can start, stop or reverse as 
easily as he may give a signal for that purpose, and 
need not wait for a response. Somebody, on noticing 
the incomparable facility with which an electric launch 
can be operated, suggested it was a veritable “ buggy onthe 
water.” It certainly involves none of the jarring which 
inevitably accompanies a buggy-ride on land, and there is 
no need for “ cheering up” or “urging” the animal. Not 
one of the smallest advantages is the fact that there is no 
danger of explosion. The most reckless handling of the 
propelling apparatus would entail nothing worse than its 
disablement, and as to danger from shock, it is unnecessary 
to explain its absence here. 'The run may be continuous 
or interrupted ; a landing may be effected and the boat left 
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without attendance for any desired length of time, and the 
journey resumed at a moment’s notice. Knowing the 
number of miles or hours the boat can run with one charge, 
the man in charge will be guided thereby, as is the engineer 
of a steam launch by his pile of coal, and probably more 
definitely. The disagreeable features of steam and 
naphtha launches (aside from their danger of explosion), 
such as smoke, smell, soot, ashes, dirt, grease, heat, noise 
and the jerking caused by the reciprocating motion of the 
engine, are totally absent in the electric launch. The pro- 
pelling machinery has substantially but one moving part 
and the motion of that is rotary, insuring 1 ae 
quietude and ease, and involving but a minimum of wear, 
while the liability toa breakdown is very remote. There 
is no necessity for the grimy man with dirty overalls— 
his place is on shore, at the charging station. The battery, 
besides doing its regular duty in operating the motor, 
can, of course, be employed at night to furnish current for 
interior illumination, side and signal lights, head light—a 
search light, if you please—or for submarine illumination. 


REMARKS ON COST. 


It is not the purpose of this paragraph to enumerate 
price lists of various sizes and sorts of hulls, batteries, 
motors and other paraphernalia; nor to juggle with figures 
in such @ manner as would make it appear that among 
its rivals the electric launch is the cheapest at all eventa. 
On the contrary, as conspicuously as its advantages have 
been pointed out, be it admitted, that for same size and 
power, its first cost is usually greater than that of other 
craft. A storage battery and electric motor cannot be 
made or purchased at the price of an ordinary steam or 
naphtha engine of same power. The man who turns 
up the day after he has had an extended struggle in his 
sail boat against wind and tide on his homeward journey, 
thinking he may get an electric propelling outfit for his 
boat at about the price a new set of sails would cost 
him, gets disappointed. And so does he (motor manu- 
facturers know the type) who imagines that an electric 
motor is all he needs to make a propeller out of his rowboat. 

The cost of charging facilities—where such are not 
already on hand—is the weak point in the matter. It 
about equals that of the launch proper. Of course such 
a plant could be made to earn an existence by serving as 
an electric light plant at the same time, and thereby reduce 
the expense chargeable to the boat to a very reasonable 
item. But to get the two birds together is more difficult 
than to kill them. Where a fleet of electric launches is 
operated, however, the pro rata cost of plant and expense 
of operation can be brought within very reasonable limits. 
Instead of having an engineer for each boat (as in the 
steam launch), one station engineer can render equivalent 
service for a number of boats, The fuel item for one 
station engine need not exceed, and may be even smaller 
than, the aggregate consumption of several small engines 
(on steam launches), even allowing for the loss in con- 
version. The actual running expense would thus compare 
favorably with that of steam launches. There is another 
feature which should not be overlooked, In an electric 
boat, as pointed out before, the propelling apparatus occu- 
pies space which would be of little or no use for passengers, 
while in steam or naptha boats from one-third to one- 
half of the entire space is devoted to the machinery, and 
the best part of the boat at that, crowding out a pro- 
portional number of passengers. For a given number of 
passengers, therefore, the electric launch would be smaller, 
require less power, and consequently would cost less to 
run, Under such conditions, it would hoid its own even 
on the point of expense, taken all in all. 

In conclusion, a few suggestions as to 


FUTURE ASPECTS. 


While hitherto the electric launch has been confined 
mainly to a service of pleasure and recreation, it can- 
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not be doubted that where conditions are favorable, 
it would lend itself to regular passenger traffic 
with a satisfactory degree of efficiency, embodying, as it 
does, features well adapted to gain popularity. It would 
then bear a relation to large steamers, similar to that exist- 
ing between the street car and the steam railroad, afford- 
ing a means of communication over comparatively short 
distances in small units, at frequent intervals, rari? oP 
and landing passengers at points along the line; “ feed- 
ing” railroad and through-steamer lines from points not 
touched by either; maintain traffic on small rivers and 
shallow waters not navigable by large vessels. Its readi- 
ness, whenever required at short notice, commends it to 
institutions and individuals located on shores or islands not 
otherwise supplied with convenient means of communica 
tion. It has been suggested as eminently adapted for har- 
bor police service ; its easy, quiet, and yet swift motion, the 
absence of visible or audible accompaniments to betray its 
approach, and the facility of suddenly flashing a dazzling 
beam of light when needed, would seem to render admir- 
able assistance in the pursuance of river pirates or smug- 
glers by night. Supplied with a force-pump, to be oper- 
ated from the same source (battery) as its propeller, it 
would afford a safeguard as a floating fire engine for the 
water-front and vessels lying in the harbor, ever ready for 
immediate use, without the constant attention and main- 
tenance expense inevitable with steam fire-boats. That the 
electric launch may find a field in the navy is indicated by 
the fact that the Italian government has attached one to a 
man-of-war. Other fields of employment might be sug- 
gested, but the foregoing will suffice to show the variety 
of uses it may and probably will be put to with advantage. 

Thus far we have considered the use of storage batteries 
in connection with launches to the exclusion of any other 
electrical means. At the beginning of this article the 
present inferiority of primary batteries has been pointed 
out. It is needless to say that should the latter be brought 
to a state of efficiency and economy offering sufficient ad- 
vantages over the former they would take the field. In- 
stead of charging stations in the sense implied above, we 
would then substitute supply stations for chemicals or 
materials, or such other facilities a& would be required 
for recharging, renewing, or regenerating the exhausted 
batteries. 

There is a possibility also for a ** direct" method of cur- 
rent supply on rivers or canals, employing conductors run 
overhead, or along the banks, on poles or other supports, 
although this plan would seem, in the light of present cir- 
cumstances, to offer little more inducement than one in- 
volving the propulsion of road wagons or stages on a track- 
less road by an overhead method. Under exceptional 
conditions, however, such as for instance would be encoun- 
tered in a very rapidly flowing river, a powerful floating 
motor, operated from an exterior source of current, un- 
doubtedly could accomplish what might be impossible with 
any self-contained propeller. As for canal boats, it would 
be a difficult matter to combat the mule on the score of 
economy, while increased speed is not favored on account 
of the damage to the banks caused by the swell ; for what- 
ever sort of propeller may be devised to reduce the wash 
oceasioned thereby (and who has not heard of the various 
arrangements designed to avoid it?), we cannot move a 
floating body, such as a boat, through water, without dis- 
placing, and consequently disturbing, the latter, to an extent 
proportional to the velocity of the boat. 

The problem of producing electricity from heat direct to 
compete with steam, if brought to a successful issue, would 
probably affect navigation as much as any other field. 
Although the electric pleasure launch, to be devoid of the 
features accompanying the combustion of fuel, would even 
then carry its battery on board, an immense field would 
await the new generator in the larger vessels of commerce 
and—in conjunction with gigantic electric motors—even 
in the great ocean racers of the future. 
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In compliance with the request of the editors of Tae 
ELECTRICAL ENGINEER, I give below an 


ESTIMATE OF COST 


of a fleet of 12 electric launches, each 28 feet long, 6 feet 
beam, carrying one ton of storage batteries, to run 6 miles 
per hour for 60 miles with one charge : 
12 hulls complete, with interior fittings 
(battery troughs, seats and lockers), fixed 
roofs, shades, flag staffs, steering wheels, 


eto., - x К m - $6,600 
12 tons storage batteries (cap. 16,240 watt | 
hrs. рег toni at $560 per ton, : 0,720 
12 motors, at $400, - - - 4,800 
12 screw propellers, shafts, couplings, thrust 
bearings and stuffing boxes, - 1,200 
Switches, wires, incand. lamps (4 per boat), 
with fittings, — - - - - 480 
Acid and labor of placing elec. outfit 1,200 
Seat cushions, ropes, boat hooks, tools, 
pumps, eto., - - - - 300 
Total, 12 boats complete, in running 
order, » = - - $21,800 
or $1,775 each. 
CHARGING STATIONS, 
Land and buildings (on suburb, water front) 
вау, - - - - - $4,000 
Steam plant, 60 h. p. complete, erected, - 4,000 
Dynamo, cap. 40,000 watts, with accesso- 
ries, erected, - x - . 2,000 
Charging circuits and appliances, erected, 250 
Mooring facilities, tools, etc., - Е 500 
Total cost of station, вау, - - $10,750 
Grand total cost of 12 launches with charg- 
ing facilities and real estate - 82,050 


ESTIMATED COST OF OPERATION. 


It is assumed that each of the 12 launches makes a daily 
run of 60 miles, divided into 6 trips of 10 miles each (3 
round trips) during 5 months in the year : 


12 pilots at $2.50 per day each, for 5 


months, - - - - $4,500.00 
l station engineer, at $3 per day for 5 

months, - - - - - 450.00 
1 station fireman at $2 per day for 5 

months, - - - - - 800.00 
1 station laborer at $1.75 per day for 5 

months, - - 9692.50 


Coal (4 lbs. per h. p. hour, 60 h. p. for 7 
hrs. daily), 1124 tons (for 5 months) at 


$4 per ton, - - - 450.00 
Oil, waste, miscell. supplies and incidentals 
for 5 months, say, - - - 200.00 
Labor, etc., putting boats in running order 
at beginning and storing same at end of 
season, вау, - - = - 360.00 
Depreciation, per annum, on boats and pro- 
pelling apparatus, at 10% on $21,300, - 2,130.00 
Depreciation of station machinery and ap- 
pliances, at 6% per annum on $4,750, - 285.00 
Interest, per annum, at 64, on interest of 
$32,050, - - - - - 1,923.00 
Total operat. expense, deprec’n and 
interest, - - - $10,860.50 
or $905.04 per boat per annum. 
Total mileage run per boat per month 
(60 per day), - - - 1,800 miles, 
Total mileage run per boat in 5 
months, - - - - 9,000 „ 
Total mileage run, 12 boats, at 9,000 
miles each, - — • 108,000 “ 
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Cost of operation, including running expenses, deprecia- 
tion and interest, as per above estimate, = 10,5, cents per 
boat mile. The boats assumed can seat 20 passengers and 
over. If an average of only one-half of this number is 
constantly carried, paying fare at the rate of one cent per 
mile each, the receipts will equal the operating expense, 
depreciation and interest on investment, as above. 

"he boats, in this instance, run at intervals of about 17 
or 18 minutes (allowing for short stops), 1$ miles apart, 
along the entire distance of 10 miles. 

The cost and operating expense of electric launches will, 
of course, vary with different sizes and speeds, which the 
conditions and requirements of each distinct case contribute 
to determine, 


BOGART'S NEW BURGLAR ALARM AND GAS LIGHT- 
ING APPARATUS. 


NorwirHsTANDING the vast amount of ingenuity dis- 
played in the construction of devices intended to guard the 
premises of the householder, improvements are steadily 

oing on in order to make assurauce doubly sure and to 

orestall all possible conditions of unfaithfulness on the 
part of servants.. Among the recent developments in this 
direction we may note the new combination burglar alarm 
annunciator of Mr. A. L. Bogart, of this city, which pos- 
sesses a number of novel features not heretofore introduced 
in this class of apparatus. 

The instrument, which is illustrated in the accompany- 
ing engraving, Fig. 1, is contained in a tastefully designed 


Fia. 1.—BoGART'Ss IMPROVED BURGLAR ALARM. 


case of fine finish and workmanship, the wood being chosen 
to match that of the apartment in which it is to be placed. 

Besides being provided with all of the arrangements 
common to the most modern apparatus of its class, it in- 
cludes a number of devices peculiar to itself. Thus, 
by pressing the “silent test knob before retiring, the in- 
strument indicates silently whether all of the doors and 
windows have been properly secured. It may be set to 
give an alarm only during the period that a door or window 
remains open, or to continuously ring the bell until the 
main switch is turned off. 

An accurate regulator time pe is enclosed in the same 
case, which may be set to awaken the servant in the morn- 


THE ELECTRICAL ENGINEER. 


103 


ing at any prescribed time. Heretofore an effort has been 
made to produce an extremely short contact in the clock, 
so as to limit the time during which the servant’s bell shall 
ring, to from ten to twenty seconds. Owing to the lost 
motion which occurs even in the best make of clocks, such 
a short contact is liable to fail entirely. To obviate this 


FIG. 2.—THE BARTHOLDI GAS LIGHTING PusH BUTTON. 


defect a long contact was usually made in the clock, but a 
switch was provided in the servant’s room by which she 
could break the circuit on arising and thus cause the bell to 
cease ringing. The difficulty in this case consists in the 
fact that she either forgets to turn on her switch at night, 
or intentionally leaves it off. 

In the Bogart burglar alarm both of these disadvantages 
are avoided by making a positive contact in the clock for 
at least five minutes. Under the alarm bell in the servants 


—— -ALBOGART. fF 


Fie. 7.—NEgw MULTIPLE Gas LIGHTING SWITCH. 


room is placed a push-button. When the bell sounds it is 
only necessary to press upon the button, when the clock 
switch on the face of the annunciator is automatically 
turned, cutting or opening the circuit to the bell. No pres- 
sure upon this button can affect the instrument in any man- 
ner, excepting only during the time that the bell is sounding. 

By the act of pushing the button the servant also dis- 
connects all such parts of the house as it is intended she 
shall have access to, from the burglar alarm, leaving the 
other apartments still connected. Unless she arises at tlie 
sounding of her alarm or waking bell, and pushes the but- 
ton, the whole house remains connected and protected by 
the apparatus. The position of the clock switch will show 
in the morning whether she has arisen or not. 

A special switch is provided, by which any number of 
automatic electric gas burners will be ignited should any 
of the doors or windows of the house be opened. Outside 
of the fact that in this instrument there is no limit to the 
number of automatic gas burners which can be practically 
simultaneously ignited in a house at the operation of the 
alarm, it varies fom the usual forms in automatically cut- 
ting the current off from the burners as fast as lighted, 
thus preventing the possibility of the battery becoming 
run down through leaving it in circuit. 

Another novelty consists in the method of giving the 
family admission to the house at night without soundin 
the alarm. At the front door is placed a small Yale-lock 
switch. By placing a key in the same, giving it a quarter 
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turn and removing it, a small clock movement in the an- 
nunciator case is electrically put into motion, which first 
disconnects the front door circuit and holds it open for a 
length of time amply sufficient for the party to unlock, 
open and close the front door after entering, when it again 
automatically closes the circuit restoring the alarm to its 
original condition. 

Where electric gas lighting apparatus is installed in the 
house, a battery protector is included at the lower part of 
the case, as shown, which guards the gas lighting battery 


against accidental short-circuiting by disconnecting from: 


the battery any circuit so grounded or short-circuited for 
more than the proper length of time. 

The push-keys which have been ordinarily employed in 
connection with automatic electric gas lighting burners 
have proven one of the greatest annoyances to fitters in 
installing the apparatus, due to the fact that the connec- 
tions are all in the rear, and, as a consequence, in connect- 
ing the three wires thereto, but one hand could be employed 
to place the wires in position and screw the washers down 
thereon, the other hand being employed in holding the 
button case. This inconvenience is greatly aggravated by 
the position in which the case must be held, particularly 
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Mr. Bogart has also made some recent improvements in 
what is known as “multiple” electric gas lighting apparatus; 
that is, that class in which a series of gas burners are 
ignited simultaneously by means of a current of high elec- 
tromotive force produced by either a static generator or 
induction coil. 

An improvement in what is known as the “ porcelain 
burner ” is shown in Fig. 5. As originally constructed one 
of the spark electrodes was made a part of the tip, and as 
a consequence, a special tip had to be employed in case of 
repairs or alterations of size of the same. As will be seen, 
in the present form the tip electrode is independent, bein 
constructed of a peculiarly formed piece of metal, which is 
held in position by the iron tip being screwed down upon 
it. It is readily adjusted in position; from its size 
and material it withstands the action of the flame, and any 
form of metal tip can be substituted for the original one, 
should a change be desirable. 

Fig. 6 represents a new construction of “ multiple ” 
burner, where the tlame is required to be at a lesser dis- 
tance from the gas-pipe than would be permissible with the 
porcelain burner described above. The upper portion rep- 
resents the burner with its electrodes, the material used as 
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Fias. 3, 4, 5 AND 6. —BARTHOLDI Gas LIGHTING PusH BUTTON, AND NEW MULTIPLE BURNERS. 


where the key is to be attached to a dead wall and the 
wires are consequently very short, Again, in such cases 
it is impossible to inspect the connections should any fault 
occur, without taking down the whole key, which causes 
the screw holes in the wall or plaster to break away and 
become mutilated about the key case. 

Mr. Bogart has also designed a new form of button to 
overcome these disadvantages, and known as the “ Bar- 
tholdi.” Fig. 2 shows this key in perspective. It consists 
of a polished wooden base with a polished bronze, or brass, 
or nickel-plated cover having two buttons, one white and 
the other black, the cover being held in place by a single 
screw. Fig. 3 represents the base with the cover removed; 
the latter is shown reversed in Fig. 4. The connections, 
as will be seen, are all attached to the upper part of the 
base, which is attached to the wall and connections are made 
as with an ordinary push button. The springs on the cover 
hold the buttons in place and prevent them from falling 
out when it is being attached to the base. The cover may 
at any time be removed for inspection of the connections 
and contacts, which latter are supplied with platinum, with- 
out any necessity arising of removing the base from the wall. 


the insulator being entirely of steatite or lava. It termi- 
nates at the base with a taper nozzle which will fit into any 
ordinary burner pillar after the removal of the common 
lava tip. In case the gas fixture upon which the burners 
are to be used is supplied simply with iron tips or tip sock- 
ets, as in the case of reflector rings, then the metal socket 
shown below the burner is employed, it being provided 
with a quarter-inch (brass) thread. Fifty of these burners 
may be lighted in one series. In case a still shorter burner 
is required, the taper nozzle at the base of the burner may 
be removed, leaving a screw thread cut in the lava itself, 
for attachment to the fixture. E 

These burners are particularly adapted for use within 
imitation candle burners, the diameter being 80 small as to 
readily pass within the ordinary porcelain shell. | 

We also illustrate, in Fig. 7, а new form of multiple 
lighting switch, designed by Mr. Bogart, in cases where а 
number of series are to be lighted. The switch point slides 
horizontally, and thus makes the connection of the circuit 
wires more convenient than where the switch lever 
revolves, and the latter cannot slip out of position, remain- 
ing wherever placed. 
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ELECTRIC RAILWAYS AND OCEAN CABLES. 
BY T. D. LOCK WOOD. 


I wave read with a good deal of interest the communica- 
tion of Mr. Cuttriss,in THE ELECTRICAL ENGINEER of August 
6, concerning the disturbances manifested in his cable re- 
ceiving instruments, which he attributes to the operation 
of an electric street railway at a distance of upwards of 
half a mile therefrom; and with equal interest the editorial 
comment on said article. 

Though it is doubtless often unpleasant to be like Mr. 
Cuttriss and myself on the physically weaker side of a 
controversy, that position is not without its offsetting ad- 
vantages, in that we are forced to study, and let us hope 
sometimes to master, the problems they involve; while 
persons working with less delicate appliances and with the 
electrical pursuits which cause, as distinguished from 
those which suffer from, the disturbances, are often and 
naturally content with a perfunctory examination of the 
matter. 

As I have read the two articles, I gather that the dis- 
turbed cable circuit comes into the station from the sea 
conductor, passes through the instruments at the said 
station and then back by way of a closely parallel insul- 
ated conductor in the same cable to earth at the cable 
armor. 

If I have correctly interpreted the arrangement, it is 
first to be observed that it is not as stated in the editorial 
comment a complete metallic circuit," but simply a loop 


of an earth completed circuit, the two wires of said loop . 


being parallel. 

I should scarcely expect that any such disturbances as 
are described arise from magnetic induction, and in the 
light of experience do not believe they do, not so much, 
however, because the wires are looped for a certain dis- 
tance, as from the fact that in addition to said looping, the 
are buried ; they are underground ; both conditions wou 
tend I think to adversely affect magnetic induction. 

I am inclined to believe that the disturbances have a 
twofold cause ; that they are partly due, as Mr. Cuttriss 
suggests, to actual conduction through the intervening 
earth and water from the earth side of the electric railway 
circuit to the cable armor, and thence by way of that con- 
ductor, which is grounded on the armor, and through the 
instruments to the cable main conductor ; and also in part 
attributable to the actions and reactions of electrostatic 
induction, which in such a case are likely to be complicated. 

We may consider the earth, if of favorable constitution, 
to be heavily charged by the electricity poured into it 
from the cars. 

It is not difficult to conceive that such a charge in the 
medium surrounding the buried cable will tend to attract a 
like charge of opposing sign, through the dielectric on both 
conductors of the cable. Thus if the earth be charged to 
a given plus potential by the railway, the two parallel con- 
ductors of the cable loop will both be the recipients of a 
minus charge. But this charge must come from some- 
where, and as the armor earth terminal is nearer than any 
other, the major part of it comes from that point. But 
there is another reaction; the two sides of the loop are of 
unequal length, and it may well be imagined that the 
charge on the short side, that grounded on the cable armor 
is thicker, if I may so express it, than is that on the lon 
leg which is but the end of the main cable conductor. The 
two will tend to react on each other, and the amount of the 
perceptible reaction will be the difference of the two 
charges. | 

But of course, any change in the potential or degree of 
charge in the surrounding earth, will eventuate in a redis- 
tribution, and a rearrangement of the charge in the cable ; 
and such a rearrangement amounts virtually to a circula- 
tion of current. And as all changes or transfers of electric- 
ity from one side of the loop to the other must pass 
through the instrument, we necessarily have the undesired 
operation of the said instrument. 
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The editorial says: There will, of course, be a solu- 
tion for the difficulty, but it will be interesting to see just 
what it is.“ The solution of the difficulty is, in my opinion 
simply the use by either party of the complete parallel 
wire metallic circuit, imperfectly and at a high cost, by 
the cable company, whose property is trespassed upon ; or 
in a practically perfect way, at a comparatively low cost, 
by the railway company, who is doing the tresspassing. 


POWER TRANSMISSION IN FRANCE. 


AT the recent meeting of the Société Internationale des 
Electriciens M. Hillairet described the interesting trans- 
mission of power by electricity which has been carried out 
near the town of Doméne in Isère, France. In this install. 
ation power equal to 200 h. p. delivered is transmitted to 
а рар mill at a distance of 3] miles from the waterfall 
uti 


ized. Lantern slides from photographs taken last win- 
ter were shown giving different views of this installation 
from the waterfall and works passing along to the motor, 
with all the accessories necessary for the transmission. 
An interesting feature of the installation is that during the 
winter the little generating works is entirely cut off by the 
snows for two months from the paper mill where the force 
is utilized, but nevertheless continues to work regularly. 
The telephone enables it to be known whether all is going 
well, and keeps up communication with the inhabitants of 
the valley. 


DISCHARGE THROUGH A LIGHTNING ARRESTER. 


Tue following description of a lightning stroke has been 
sent to the Victorian Telegraphic Journal by Mr. James 
M’Carter, of Melbourne :—“ Recently during thunder and 
lightning, without rain, I ‘cut out,’ and shortly afterwards 
was shocked by seeing the office apparently ablaze, and 
hearing a terrific report, similar to that of a gun, but much 
louder. I fully expected to find the whole front of the 
office smashed in, and could hardly credit, on examination, 
that the only damage done was several of the screw points 
of the arrester fused. The point of one screw was flattened 
on to the centre plate, resembling a small coin. I scraped 
this off, and found there was an indent on the earth plate.” 


SOME DETAILS OF THE PERAL SUB-MARINE BOATS. 


The Peral electric sub-marine torpedo boat is of the usual 


cigar shape, and is provided with four screws, two vertical ones 
for 5 and two for purposes of propulsion. The 
screws are driven by Immisch motors energized by Julien accu- 
mulators. Ifany accident occurs to the motors and theimmersion 
screws are stopped, the boat rises at once to the surface without 
further aid, though, of course, the emptying of the water com- 
partments hastens the ascension. Toavoid an undue expenditure 
of power in connection with the immersion screws, the water 
compartments are filled to an amount which enables a ve 
slight motion of the screws to sink the boat to the required depth 
and maintain it there. The automatic apparatus which regu- 
lates the depth at which the boat is to work is designed on a 
principle somewhat similar to that of the aneroid barometer. 
A curved tube of elliptical section is placed in connection with 
the sea, and its deformations due to the alterations of pressure 
actuate a switch, by which the strength of the current going to 
the immersion screws is varied. The positions of the contacts of 
the switch are altered to suit the particular depth at which it is 
required to work. A very sensitive automatic electrical device is 
also employed to keep the vessel in a horizontal position. The 
appe consists of a pendulum playing between two contacts. 
If the boat is not perfectly level from stem to stern, the pendu- 
lum touches one of the two contacts, and the result is that the 
corresponding vertical screw is actuated and the boat is righted. 
The speed which the inventor ho to realize, namely, ten miles 
an hour, has been much exceeded. 


THE BROOKLYN INSTITUTE'S ELECTRICAL LECTURES. 


The Executive Committee of the Department of Electricity of 
the Brooklyn Institute is now planning the work for the coming 
year on a very practical and extensive scale. For the lecture 
course they have arranged for 24 lectures to be given by leading 
electricians and electrical engineers who have the faculty of 
speaking before an audience. Sixteenof the 24 have already been 
secured by Prof. F. W. Hooper, who is now making arrangements 
for the reet. 
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THE WORKING EFFICIENCY OF SECONDARY 
CELLS.! 


BY W. E. AYRTON; C. G. LAMB, E. W. SMITH AND M. W. WOODS, 
ASSOCIATES. 


SINCE 1881, when the formation of Plauté storage cells was 
greatly accelerated by Faure’s device of pasting the plates, num- 
erous tests have been made in different parts of the world on the 
capacity and efficiency of secondary cells. The first tests that 
were carried out were conducted simultaneously, at the end of 
1881, in асер by Prof. Perry and in France by а committee 
consisting of Messrs. Tresca, Potier, Joubert and Allard. ME 

The ** resuscitating power" made it very difficult to вау when 
а cell was discharged completely, and the beginning and end of a 
test was indeterminate. 

In the author's method the cells were ** emptied” until the dis- 
charge was barely perceptible; then they were short-circuited 
with a short, thick wire, being at the time insulated, and thor- 
oughly discharged for three successive days and allowed to recu- 
perate in the two intervening nights. 
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made up to date. At the middle of 1889, when the author's in- 
vestigation had been nearly completed, there appeared two very 
important contributions to the subject—one on * The Inherent 
Defects of Secondary Batteries," by Dr. Louis Duncan and H. 
Wiegand; the other, ‘‘ Ergebnisse von Versuchen an Akkumula- 
toren für Stationsbetrieb," by Prof. W. Kohlrausch and C. Heim. 

Kohlrausch and Heim lay great stress on the fact the discharge 
of accumulators depends not only on previous discharge but also 
on the previous history of the cells. 

At the inception of Prof. Ayrton's test the question arose 
whether to maintain a constant resistance of circuit or to vary it, 
as the E. M. F. fell, in ratio to maintain a constant current. The 
latter method was adopted, and, in order to dispense with manual 
intervention and the constant personal attention of an observer to 
start the charging directly upon the conventional discharge ceas- 
ing and eliminate any chance of error asto duration of the experi- 
ment, an automatic arrangement was employed which main- 
tained a current more uniform than the most adroit hand-regula- 
tion, and broke the circuit between charging, discharging and 
vice versa, when the P. D. touched the predetermined limit. 

There is a popular faith in certain checks upon the foregoing 
process, such as the variation of specific gravity of the solution, 


EFFICIENCY TESTS OF ACCUMULATORS. 


Efficiency. 
Date Maker of Cell. Experimenters. Remarks. 
Quantity. Energy 
1882 Faure Ayrton and Perry....... 82 Cells short-circuited for some time before being 
tested. Cells discharged on three successive 
days, and allowed to recuperate during the two 
intervening nights. 
1882 |Faure..... .... ....... French Commission..... 92 70 Result of a week's work. Current kept fairly 
: constant during discharge by the addition from 
time to time of fresh cells. 
1883 |Shultz.................. Hallwachs .... ........ is 6 to 50 Results variable and indefinite. 
r bres H. Morton..... gu tune aces 90 85 
1 енне ее Aron mp i 6to50 Results very variable. 
1885 |B. T. К................. Forbes ds 80 69 Mean of one week's work. Current not kept con- 
stant. 
1886 Farbaky and Schenek...|Waltenhofen............ 91.7 78.7 
1886 E. P. SS.. ОИ Drake and Gorham...... 90 80 Current maintained constant during charge and 
during discharge. 
1887 |. а Haebelin ...... ....... 92 và Cells not good." 
1887 Fitzger ale. FC 91 A 
IS ͤò] E Hue 88 
1887 C. Smith................ Mili!!! 80 st Lead spirals painted over with salts, 
1888 |Huber............... .. W. Kohlrausch......... 90. 18.4 
: 1889 Farbaky and Schenek...|Waltenhofen ........... 88. 77.4 
Tudor ..... 8 ..... W. Kohlrausch & Heim. 94 82.4 ко currents used in charging and in dis- 
| Ё. charging. 
| БГУ ТҮ Г Т ue 77 64.7 Charging and discharging currents rather more 
1889 than twice the normal. 
e á “ 81.4 71.7 Cells allowed to rest for 160 hours after charg- 
ing. 
FC а as 90 80 Cells first completely discharged by the exter- 


The efficiency obtained by this treatment was not less than 82 
per cent., and naturally much more than could be obtained in 
practice, as the point to which the E. M. F. might profitably be 
allowed to fall is far above the comparative exhaustion recorded. 
Still, it was reliable in the sense that all the energy put into the 
cella reappeared without any reinforcing from unexpended energy 
formerly put into the celis, but the resuscitating power had ample 
chance for its operation. 

The French commission considered the cells discharged when 
a current that was produced through a specific resistance could 
no Sup d be kept up. Provided the cells had undergone a thor- 
ough discharging before trial, this method seems to be as accurate 
as need be, but no evidence of this occurring appears in the re- 
port, and it is not impossible that the cells were drawing upon a 
store of energy put into them on previous trials and giving a 
higher value than the working efficiency; and a very possi- 
ble neglect of the powerful resuscitating power of accumulators 
may have vitiated some of the published results of experiments 
that have been made on them. This doubt must not be forgot- 
ten in considering the accompanying list, which is as coinplete as 
it has been able to make it, of all such experiments that have been 


1. Abstract of a paper read before the Institution of Electrical Engineers at 
Edinburgh, July 16, 1890. 


nal resistance being gradually diminished to 


nought. 

The positive plates of these Tudor cells are first 
formed by Planté’s process, then the holes in 
the grids are filled with minium, and the 


forming continued. The negative к are not 
formed at all, but merely have the holes in 
the grids filled with lead oxide. 


which was found to vary directly with the duration of a constant 
current, amounting to about .002 per hour, a coefficient without 
the scope of any average hydrometer and useless in itself asa 
method of precision. Thesudden plunge in the diagram of poten- 
tial near the termination of a discharge is a very potent factor in 
the summation. The feature of “gassing” only amounts to a 
rough test, is not applicable to discharge, and may fairly be neg- 
lected in estimating efficiency and energy. 

A number of experiments were made on two of the cells in order 
that the exact shape of the curves of P.D. at the end of the charge 
and discharge might be ascertained. The curve shown in Fig. 1 
is the end of the P.D. curve for one cell on charging with 9 am- 
peres for 14 hours: from which it is seen that the rate of varia- 
tion of the P. D. with time is greatest when the P.D. is about 2.36 
volts, indicated by the point a. In Fig. 2 is shown the curve of 
P.D. during the last 315 hours of a discharge with 10 amperes, the 
discharge being continued for 12 hours. In this particular experi- 
ment the discharge was allowed to continue until the P.D. fell to 
1.365 volts, indicated by the point С, which is far lower than the 
P.D. was allowed to fall on any other occasion. At about 1.8 volts 
the P.D. curve begins to fall pretty rapidly, and the slope of the 
curve, or the rate of diminution of the P.D. with time, goes on in- 
creasing until the P.p. has fallen to 1.6 volts, indicated by the 
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point A on the curve in Fig. 2. Here 44 per cell has reached a 


value 1.4 V being measured iu volts and ¢ in hours. Below this 
the curve has a shape that has not hitherto been noticed, for when 
the P.D. per cell has reached 1.556 volts, indicated by the point B, 
the curve suddenly alters its shape, becoming the straight line B C, 


with a less inclination to the axis of time, dV being for this line 


dt 
only 0.44. 

Just as in the curve in Fig. 2 the discharge has been continued 
much below the usual limit, so what would take place if the 
charging was also prolonged much beyond the usual limit was 
examined. Fig. 3 shows the rise of the P.D. when the charging 
at 4.52 amperes was continued for 37 hours, 254 hours bei 
sufficient to fully charge the cells with this constant current o 
4.59 amperes—that is, to charge them until the P.D. per cell was 
2.4 volts. It will be observed that whereas the volts rise from 
2.35 to 9.88 between 28.1 and 25.5 hours—that is, 0.13 volt per cell 
in 3.4 hours—the rise in the following 12.3 hours is only from 2.88 
to 2.55 volts, this is, only 0.17 volt. econtinuation of the curve 
shows the drop of P.D. on breaking the charging circuit: there is 
an instantaneous fall of 0.28 volt per cell, and a further fall of 0.1 
volt in the E. M. F. in two hours. 

The curve in Fig. 4 shows on a larger scale this drop on break- 
ing the charging circuit when the cells are very well charged, 
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leaving it broken for five minutes, and then closing it again ; the 
charging current in this experiment being 9 amperes. There is, as 
will be seen, a nearly instantaneous drop of the terminal P.D. 
cell from 2.56 to 2.81, then a steady fall in the E.M.F. from 2.31 
to 2.24 volts in five minutes. On reclosing the charging circuit at 
this moment, there is an instantaneous rise of the P.D. to 2.48 
volts, and then a slow rise to 2.56 volts in five minutes ; so that 
after reclosing the charging circuit it took, in this experiment, 
the same time for the P.D. to recover the value it had just before 
breaking as the time during which the circuit remained broken. 
Experiments were also made on the time rise of the E. M. F. on 
stopping the discharge. Later on, however, the time rise of the 
E.M.F. on breaking the discharge circuit, as well as the time fall 
of the E.M.F. on breaking the charging circuit, for various cur- 
rents, was measured in a far more sensitive way than in the early 
of the investigation. 

On starting a discharge the р.р. generally falls slightly to the 
value that is maintained fairly constantly during a long portion 
of a discharge. After a prolonged rest, however, it was found 
that the P.D., on the contrary, shows a decided rise at the com- 
mencement of a discharge, and that it is not until the third dis- 
charge takes place that the curve resumes its normal character 
with the slight drop in the value of the P.D. at the commencement 
of the discharge. 


EFFICIENCY. 


In the earlier experiments made on the quality of efficiency 
great care was taken as to the accuracy of the instruments used ; 
special calibration of them was made previous to, and at the con- 
clusion of, the experiments. 

The coarse adjustment of the resistance for keeping the current 
constant was effected by means of resistance coils made of bare 
German silver wire suitable for standing large currents ; the fine 
adjustment was performed by means of horizontal mercury 
troughs through which the current passed, the lengths of the mer- 
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cury in the wooden troughs through which the current passed 
being varied by copper bridge-pieces. The mercury trough ar- 
rangement forms an extremely convenient resistance for delicate 
adjustment by hand. To keep the current as constant as possible 
a dynamo was not used to charge the accumulators under test, but 
they were charged instead from other accumulators of much 
greater storage capacity. 

The problem of keeping the surface of the mercury clean solved 
itself after thefailureof all supposed remedies. Alcohol dried up, 
water electrolyzed, oil carbonized and long spiculae grew upon 
each platinum point until the auxiliary accumulators referred to 
later were short-circuited. By being left entirely alone, a thickish 
layer of mercury and mercurous oxide formed on top, through 
w ae не platinum points easily penetrated and made perfect 
contact, 

Some practical limitations to the refinements of laboratory 
experiments are significantly accented by the appended tables: 


Group of 10 Cells—No. I. 


DISCHARGE AT 9.933 


AMPERER CHAROE AT 9.05 AMPERES. PERCENTAGE. 
: 2 
Hours. | Watt-Hours.| “Hours, Watt Hours. ediciones. | Efficlosey, 

119 2,280 114 2,485 105 94 
105 2,045 102 2,220 108 93 
101 1,970 101 2,220 100 87 
104 2,020 104 2,270 - 100 89 
a АТ 9.983 CHARGE AT 4.519 AMPERES. 
112.5 2,170 115. 2,485 98 87 
118 2,190 115 2,485 98 88 


Group of 10 Cells—No. II. 


9 4.858 OgAROE AT 9.104 AMPERES. PERCENTAGE. 
Hours | Watt-Hours,| “огы. Watt. Hours. Miner. Efficiency. 

154.5 3,005 138.5 2,010 111.5 108 

141.5 2,770 129.7 2,820 109 98 

Maire c a CHARGE AT 4.519 AMPERES. 

148 2,785 141 8,075 102 90.5 


Now not only are quantity efficiencies of 105, 108. 111, 109, etc., 
per cent. impossible, but energy efficiencies of 94, 92 per cent. are 
also too high, when accumulators are being charged and dis- 
charged at the maximum rate allowed by the manufacturers, 
Further, it is noticeable that for each set of tests both the quan- 
tity and energy efficiencies diminish on the whole as the tests pro- 
ceed. These cells, like the other cells in the Central Institution 
laboratories, have been charged at regular times; and as the 
number of ampere-hours taken out of them for ordinary labora- 
tory work varies very much, the intervals between the periodic 
chargings are 80 arranged that, on the whole, the cells are charged 
up much more than they are discharged. 

Hence at the commencement of these tests the cells had alarge 
gtore of energy in them on which to draw in the discharges, the 
results of which are given in the preceding table. From this we 
learn this very important fact—that if accumulators be thorough- 
ly well charged up before being tested, then five days continuous 
charging and discharging alternately with even the maximum 
currents allowed by the manufacturers fails to give the normal 
quantity, or energy, efficiency. | 

It will be noticed that both the ampere-hours апа the watt- 
hours are increased by diminishing the current employed. This 
is partly due to the fact that if a fixed P.D. limit per cell be em- 
ployed either in discharging or charging, the cell is discharged 
until the E.M.F. is slightly lower, and charged until the E.M.F. is 
slightly higher for a small current than for a larger one. 

he following special appliance was used to regulate the current, 
An independent current for the sole purpose of working the cur- 
rent regulator finds its way through a platinoid strip of sufficient 
gection and surface to entail 110 appreciable change of resistance 
to the 10 ampere current following through it. A permanent 
magneto-electric machine turns a brassroller in either direction, 
with angular velocity, no greater than у}, that of the magneto's 
armature. The roller is electrically divided and turns with a 
minimum friction in ite journal. Platinoid wires, uninsulated, 


108 THE ELECTRICAL ENGINEER. 


envelop each half of the roller, their lower ends soldered to the 
rollers and upper ends to a brass bar balanced through suspension 
over pulleys. 

A current entering the roller axis finds its way through one- 
half roller up to the swing-bar, down to the opposite half roller 
and to the bearing opposite to that bv which it entered. Thence 
it passes to a solenoid, whose deli utely hung core is confined 
solely to axial motion by the use of two strings at each end, the 
upper ends of each couple spread apart, and the lower ends unit- 
ing at a common point of suspension at an extremity of the core. 
The core communicates with a platinoid spiral spring which 
required a certain period of use to arrive at a constant coefficient 
of elasticity, and its precision is remarkable. 

The charging current from an outside battery finds its way 
through the platinized strip, the swinging brass roller, the 
solenoid and back to the battery to the opposite pole. If this 
current exceeds the predicated limit, the solenoid plunger makes 3 
contact which by revolution of the brass roller increases the re- 
sistance in its circuit, or in the opposite contingency, by contrary 
motion, decreases it. The deviation for days at a time does not 
exceed үф. 

It was very interesting to watch the regulator, asthe armature 
of the motor was almost always in motion, now making half a 
turn one way and then a full one the other. One turn of the 
armature shortens or lengthens the platinoid wires about 0.16 
inch, or one three-thousandth of its own entire length. 

What effect rest has upon accumulators was demonstrated by 
five periods of inaction ; the average of the five being fourteen 
days. They showed а reduction of 26 per cent. in quantity and 
the same in energy, confirming Kohlrausch in his view that 
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revious history has everything to do with a cell’s efficiency. The 
act of the P. D. rising during the first hour of discharge proves 
their abnormal character. 

Dr. Frankland has shown that an accumulator discharge evolves 
the special lead salts (which are formulated as Pb, S, O10. 
and Pb, S, O,,.) on account of the difficulty of electrolytically 
decomposing white sulphate of lead. It appears from the tests that 
the rise of temperature of the cell during charging may, after al- 
lowing for changes of temperature of the room, be either about 1.3 
с. or 0.77“ c., while the fall of temperature during discharging may 
have either of the two preceding values. It is further interesting 
to notice that the rise of temperature during the charging has the 
higher or the lower of these two values according as the fall of 
temperature during the previous discharge had the higher or the 
lower value. 

About a year later another set of continuous temperature 
observations was made for many days and nights with the same 
cells, the current in discharging and charging being, as before. 10 
and 9 amperes respectively. The higher P.D. limit was, as before, 
2.4 volta per cell, but the discharge was in each case in this second 
set of continuous discharges and charges stopped at 1.9 instead of 
1.8 volts per cell. As the regulation of the current day and 
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night was in these later experiments in 1890 effected by hand, it 
was not kept quite as constant as when the automatic regulator 
was employed. Hence the time curves for the excess temperature 
in discharging and charging, when plotted, were not found to be 
as regular as in the previous case. 

It was observed that in these experiments not merely does the 
excess of the temperature of the working cell over that of the idle 
cell fall during the discharge, but it actually continued to fall at 
the commencement of the charge. 

Allusion is made to the measurement of the resistance of ac- 
cumulators by observations covering day and night, to determine 
the resistance during the entire discharge and charge for various 
currents. For each of these currents the cells are being brought 
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to a steady working state by many discharges and charges being 
successively and without interruption made with each current. In 
the case of the small current the time of a charge and discharge 
is tediously long, the charge, for example, with 8 amperes re- 

uiring 40 hours to raise the P.D. from 1.9 to 2.4 volts per cell, so 
that several weeks have to be spent obtaining the resistance for 
this current. This investigation of resistance is not yet completed, 
and the authors do not in this paper refer to the variation of the 
resistance of a cell with different currents when the cell is brought 
to a steady working state for each current. Such an experiment 
has not, as far as the authors are aware, ever before been at- 
tempted with accumulators ; former observers have contented 
themselves with merely observing the variation of the resistance 
when the current during discharge or charge was abruptly 
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changed from one value to another. This is a very different 
thing from ascertaining how the resistance of an accumulator 


varies with the current when each of the different currents em- 


ployed is steadily used for some weeks in the discharging and 
charging of the cell, until the cell has arrived at a steady working 
state for the current in question. 

It is stated, in conclusion, that the results obtained with accumu- 
lators made to go for long periods through definite cycles in 
charging and discharging, having been so interesting that the 
authors are now engaged on the design of an apparatus which 
will automatically keep the current constant for any time at any 
pre-arranged value, which will automatically change over from 
charge to discharge. or from discharge to charge, when the P.D. 
per cell reaches any pre-arranged limit, and which will record 
the P.D. at the terminals of the cell, and also its E. M.F. during the 
whole period. They hope, therefore, at some future period to be 
able to present a graphical record of the life-history of accumu- 
lators from their first formation to their death. 


THE NEW CABLE TO FRANCE.—M. Jules Roche asks $80,000 
of the Chamber for a new telegraphic cable between France and 
England. The existing cables can hardly meet the increased de- 
mand for their services which rose last year during the exhibition. 
M. Jules Roche calculates that the entire cost to France of this 
telegraphic enterprise will be nearly $140,000. Last year the 
increased profit to the State, in consequence of the increased 
business, was over $75,000. 


Aug. 13, 1890.] 
CORRESPONDENCE. 


MINNEAPOLIS. 
The Approaching Electrical Exhibition.—The Edison Convention. 


THE electrical exhibit which is to be made at the Minneapolis 
Exposition, which opens August 27th, and closes October 4th, will 
be most complete display of its kind ever made. It will in- 
clude not only the Edison exhibit made at the Paris Exposition in 
1889, but will be more complete in every way, and in addition will 
contain an exhibit by the Thomson Electric Welding Company, 
of Lynn, Mass. The Edison exhibit is already on the ground, 
aud is being arranged under the direction of Luther Stieringer, of 
New York. Nearly three car loads of electrical material to be 
used in the exhibit have arrived. The principal feature is a 
Tower of Glory," the plans for which were drawn by Mr. Stier- 
inger. The tower has been built in the centre of the building and 
is about 70 feet high and 8 feet in central diameter. It is of 
Egyptian design and is to be covered with 7500 incandescent lamps. 
From the top of the tower festoons of lamps will hang in various 
designs, ma ing it the most brilliant lighting spectacle in the 
world. The Edison exhibit includes the talking dolls and an elec- 
tric railroad, the various telephone devices, the telegraph instru- 
ments as seen in Paris and at the Lenox Lyceum, the phonogeanus: 
dynamos, etc. The working of all this apparatus is to be illus- 
trated by experts from Edison laboratory. The Thomson electric 
welding apparatus, by which dissimilar metals are united, will 
also be in actual operation, and much interest is being manifested 
in the exhibit. Mr. W. M. Regan is general manager of the 
exhibition. 

The convention of the Edison Illuminating Compannies will be 
held in Minneapolis, September 16th. A large number of dele- 
gates are expected to be present. There will also be a very exten- 
sive exhibit by the Carpenter-Nevens Electric Heating Co., who 
will have in practical operation a variety of very recently patented 
electrical apparatus, soldering tin-ware, ironing laundry-work, 
pressing clothing, frying doughnuts, etc., and various other appli- 
ances of heat by electricity. There will also be a very extensive 
exhibit by the power department of the Edison General Company, 
and a very extensive line of exhibits in electrical merchandise and 
apparatus. 

MtiX NEAPOLIS, Aug. 7, 1890. 


CHICAGO. 


An Electric Fountain for Lincoln Park.—The Calumet Electric Rail- 
way.—Klectric Railway Notes. 


THE new electric fountain presented by C. T. Yerkes to the 
Lincoln Park commissioners, which has been in course of erection 
for several months, is now about completed. It is probably the 
largest one of its class in the country. The fountain contains over 
200 large jete, all of which are in play together and throw vary- 
ing streams to the height of seventy-five feet. In addition to 
these there are numerous smaller jets which furnish un abun- 
dance of spray. The electrical part of the fountain is not yet en- 
tirely completed but will be finished in a few days, when a formal 
opening will probably be made, with music and other features. 
It is stated that the making of such a gift was first suggested to 
the donor during a visit to the Paris Exhibition, where the pris- 
matic fountain proved to be one of the leading features of the dis- 
play: and immediately on his return the offer was made to the 
commissioners to place a similar one in Lincoln Park, which was 
gladly accepted. 

The fountain when completed will be one of the most beauti- 
ful and novel sights imaginable. The spray, sent up to a great 
height, will separate intó innumerable drops, each of which, like 
a prism, will reflect the light thrown upon it by the electric lights 
and shine like diamonds. The fountain, when complete, will rep- 
resent & cost of $50,000. In repose the fountain is not an impos- 
ing affair, the visible portion being a maze of pipes and tubes 
within a circular wall. It is on the Lake Shore drive near the ball 

unds. When the pumps are at work, and the light thrown on 
it, the fountain will present a most beautiful and striking appear- 
1 A very satisfactory test of the fountain has now been 

e. 
Prof. Barrett will soon place electric lights in that section of 
the South Side lying between the river and Twenty-second street. 
The power house is being built on Fourteenth street and Indiana 
avenue. 

The complications which have retarded the work on the Calu- 
met electric 5 are being removed and the road will be rap- 
idly pushed forward. The city council has passed an ordinance 
extending the time in which the first section of the road, from 
the works of the Illinois Steel Company, in South Chicago, to 
Stoney Island avenue, must be laid, and J. J. Harvey, the presi- 
dent of the road, has agreed to the conditions exacted by the 
council. Two blocks of track on Ninety-third street, and about a 
block on South Chicago avenue, have been laid, and work on the 
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eastern portion, near Calumet Heights and Dauphin Park, has 
been steadily carried on. It is expected that cross lines will be 
run due east from this line to the country lying in the vicinity of 
Washington Heights and Fernwood. It is said that efforts are 
being made to avoid the use of the overhead trolley system ; and 
an entirely new system, by which only the part of the rail over 
which the car is passing will be charged, is now under consid- 
eration. 

At Joliet last week a telephone wire on Cass street broke and 
fell on the electric railway wire. This carried an electric current 
into the central office, which set fire to the switchboard. The 
cable consisting of one hundred conductors was burned out. It is 
a pity the telephone wires are not kept in better condition. 

The Chicago and Lake Shore electric railway was incorporated 
last week, the names of the incorporators being F. L. Brooks, C. H. 
Remy and George A. Fairbanks. This project has been under 
consideration for several months, and provides for a fully equipped 
electric road, parallel with, and as near as possible to, the north 
lake shore from Chi to Fort Sheridan, and later to be contin- 
ued along the lake to Waukegan. The estimated cost of the first 
section of the road is $1,500,000, and it is to be put in such condi- 
tion that passengers may be carried from Chicago to Fort Sheri- 
dan, a distance of twenty-five miles, in fifty minutes. Mr. C. H. 
Remy states that the backers of the scheme are Pittsburgh and 
Boston capitalists, that the road is to be built, and negotiations 
are already going on for the right of way. It is rumored that the 
Westinghouse Electric Company is interested in the scheme. It 
is also reported that Mr. Westinghouse has just perfected a motor 
car that will do away with overhead wires entirely in the business 
centres, using them only on a part of the line. This motor will 
have properties enabling it to accumulate energy while being pro- 
pelled by the current from the overhead wire, thus combining the 
overhead system with the storage system. 

CHIC AGO, Aug. 9, 1890. 


LETTERS TO THE EDITOR. 


Notice to Correspondents. 
We do not hold ourselves responsible for the opinions of our correspondents. 
ications akan h noticed. ud 


АЫ Lb commun 

The Editor respectfully requests that all communications may be drawn up as briefly 
and as much to the point as possible. 

In order to facilitate БЕМ. correspondents, when referring (o any letter previ- 
ouy gerere DIe o ige by mentioning the serial number of such letter, and of 

page on w appeurs. 

Sketches and drawings for illustrations should be on separate pieces of paper. 

All communications sould be addressed Ерітов or THe ELECTRICAL ENGINEER, 
150 Broadway, New York city. 


SOME REMARKS ON ELECTRICAL VIVISECTION. 


HS that the long-deferred Kemmler execution has 
taken place, it may be well to look a little more closely at some of 
the circumstances surrounding the case, which have so far not 
received attention. 

During the taking of the testimony before a referee, a large 
number of witnesses were examined, some for and some against 
the carrying out of the sentence in the manner and by the means 
which were finally employed. It must be remembered that none 
of these latter witnesses contended that electricity would not kill. 
Their only contention was that the use of a commercial machine 
of only 1,000 volts tension would not render death either instan- 
taneous or painless. 

On the other hand, a number of supposed scientists and med- 
ical men contended that the merest touch of a wire carrying 1,000 
volts would most certainly be fatal, and painlessly so. None of 
these scientists and doctors would admit ever having received a 
shock of even ordinary severity, and reasoned entirely from the- 
ory, or from experiments on animals; experiments which were 
never conducted in a manner calculated to give any exact knowl- 
edge of the circumstance and conditions. ot only this, but men 
who testifled that they had received without serious injury, but 
with indescribable agony, shocks from machines of this descrip- 
tion (with bare hands, perhaps greasy, perhaps wet, and their con- 
ditions of contact varying from a grasp to a mere touch) 
were laughed at, and all but openly accused of perjury. 

The only experiment which can have any real value in deter- 
mining what will kill a human being, that is, an experiment on a 
human being, has taken place, and already these doctors and 
scientists are giving their widely differing opinions as to the rea- 
‘sons for the disgraceful exhibition which took place. One scien- 
tist has already stated that it was because the contacts were made 
with the head and spine, instead of through the hands. We may 
shortly expect another to claim that the shock should have been 
given from the head to the feet, as was originally designed. In 
short, when doctors disagree, who shall decide? 

That death was not instantaneous must be conceded. That the 
death was painless, all the doctors are very sure. This may be a 
very comfortable and satisfying conclusion for them to reach, but 
there is another view to be taken. Seeing that these doctors were 
certain that death would be instantaneous, and that in spite of 
months of careful preparation, with the current applied under 
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conditions vastly more favorable to death than ever before, that 
death did not take place after an application of the current for 17 
seconds, and that the victim began to revive after four doctors 
had 5 him dead, thinking people may well inquire 
whether it would not have been well to lay a little more stress on 
the testimony of witnesses before the referee, who contended that 
death would be intensely painful even if sure, and that the ma- 
chine to be used for the purpose was an improper one. It is but 
poant ipei to these witnesses who have been 80 much maligned 
to atteution to the utter refutation of the medical testimony 
afforded x the scene in Auburn Prison, and the strong corrobo- 
ration of the testimony of the many linemen and others who were 
hooted at because they claimed that they had survived shocks 
from the same upparatus, but far less severe than that with which 
it was attempted to kill Kemmler. | 


ONE OF THE WITNESSES BEFORE THE REFEREE, 


REPORTS OF COMPANIES. 


PACIFIC POSTAL TELEGRAPH. CO. 


The annual meeting of the Pacific Postal Telegraph Company 
was held at 1 Broadway on August 5, and these directors were 
elected : John W. Mackay, W. C. Van Horne, George DC 
Charles R. Hosmer, Richard V. Dey, Albert B. Chandler, Hector 
De Castro, Edward C. Platt, and George G. Ward. The Pacific 
Postal is a line of telegraph running along the Pacific Coast. As 
the names of the directors show, it is closely related to the Postal 
Telegraph and Cable Company. 


ERIE TELEPHONE Co. 


A quarterly dividend of 1 per cent. has been declared on Erie 
Telephone stock, payable Aug. 18, to stockholders of record Aug. 
8. ks closed from Aug. 8 to Aug. 17, inclusive. The com- 
bined report of the Cleveland Telephone Company, the Northwest- 
ern Telephone Exchange Company, and the Southwestern Tele- 
graph & Telephone Company, for the three months ended June 

, 1890, is as follows: 


QUARTER ENDED JUNE 30. 


1890. 1889. 
Gross VCC $189,398 $177,088 Inc. $12,804 
"Expenses ...... —— wale ва 131,549 118,672 Inc. 13,877 
Nett. C $57,813 $58,461 Dec. $573 
Dividendds . 48, 000 48.000 iod 
Surplus „ $9,848 $10,416 Dec. $578 
SUBSCRIBERS ADDED 
1890. 1889. 

Да orc 417 249 Inc. 168 

otal connected, July 1............ 12,002 11,564 Inc. 1,098 
Includes construction. 


The increase in the expenses ино indicates a large 
amount of construction work going on. e surplus is over 
$7,000 in excess of the previous quarter's surplus. The three sub- 
companies, after paying all their expenses and the dividends to 
the Bell and Erie companies, retain a surplus of $9,848. The Erie 
company, after paying one per cent. from ite portion of the divi- 
dend received from, the three companies, reserves $8,001, or a 
total surplus for the quarter of $18,444. The increased i 
and surplus are attributed to the large increase of subscribers, 250 
having been added the first quarter of this year, and 417 the sec- 
ond, or a total of 667 in six months. The Erie company now has 
a cash surplus exceeding $73,000. 


UNION TELEGRAPH & TELEPHONE CO. 


The directors of the Union Telegraph & Telephone Company 
(operating in the State of New York) have declared a dividend of 
one per cent., payable Aug. 18 to stockholders of record Aug. 8. 
The quarterly statement is as follows. 


QUARTER ENDED JUNE 80. 


Gross earnings ... ............. „а... E 36.216 
Expenses and constructio ,, nnn oto see oe 5,107 
Net еагпіпев..................... AERA eod a MUS Т Г 1,109 
Dividénü еее ае LA eS EAT L 91.000 
Surplus ———Uwœ—ͤ——/K 444 $ 109 
Total surplus, June 80.................. "rr Rn 1,258 
Number of subscriberxa n : 505 


DIVIDENDS. 


TROPICAL AMERICAN TELEPHONE Co.—At a meeting of the 
directors of the Tropical American Telephone Company, held 
August 5, it was voted to pay a dividend of 1 per cent. or 10 cents 
per share on the 15th day of August, to stockholders of record 


THE ELECTRICAL ENGINEER. 


[Aug. 18, 1890. 


August 1st, and a further dividend of 10 cents pershare on the 1st 
day of October to stock of record September 15th, and that in 
future the dividend days will be April 1st and October 1st. The 
general manager’s report showed a gain of nearly 100 per cent. 
over the пос year, and the treasurer's report showed 
$24,000 and about ,000 bills receivable in excess of debts. Mr. 
Harry Highley was elected secretary and treasurer. 

QuiINCY, Mass.—The Quincy Electric Light and Power Co. has 
declared a dividend of 5 per cent. 

THE AUTOMATIC FIRE ALARM AND EXTINGUISHER Co., L't'd., of 
418 Broadway, this city, has declared a dividend of 2 per cent., 
payable August 15. 


FINANCIAL MARKET. 


QUOTATIONS OF ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 
city, reports the following quotations of August 9 from New 
York, Boston and Washington :— | 


NEW YORK. 


W. U. Tél Со.............. Edison Gen. Elec. Co....., 106 
American Tele. & Cable... 88 Edison Gen. Co. Def'd..... 94 
Centl. & So. Amer 155 Consol'd Elec. Lt. Co. 
exican..... ...... .. ... 205 Edison IIln'g Co. N. Y.. 10 
Com. Cable Co........ omen 101 . S. Elec. Lt. Co....... 19 
Postal Tel. Cable 85 North. Am. Phon'gph...... 
BOSTON. 

BID вір. 
Thomson- Houston 50 Ft. Wayne Coo. 124 

“ Pref'd..... 254 Кее ани 225 

t Series C..... 191 I9d%%%;öǗB50000́/d ' e 

, “ D..... 6+ New England............. 

“ Int. Co..... TM Mexican 80 сы. 
Thomson Welding Co ies Trop. American 14 
Thomson Eu. Welding..... 90 Edison Phon'gph Doll..... 3} 

Ex. Dividend. 
WASHINGTON. 
BID. BID. 
Penna. ye oaa FORUMS 25 U. S. Elec. Lt. (Wash)..... 165 
Ches & Pot. Telephone..... 77 Eck. & Sold. Home 
Amer. Graphophone 16 Elec. Ry... cians 69 
*Ex. Dividend. 
PITTSBURGH. 
BID. 
Westinghouse Electric Manufacturing Co....... РТР | 89 


METAL AND SUPPLY MARKET. 


COPPER PRICES. 
Quietude has characterized the Metal Exchange for another 


week. Copper fell off slightly from August 1 to August 8; mar- 
ins were ed to 17 cents on the Ist and to 16.80 cents on the 
Sch. Official closing figures of 8th, compared with a week previ- 
ous and a year ago, are given as follows: А А : 
August 8. 1890. | 11880 ' 
Straits tin, spot ........ . . 20.90 20.80 . 19.95 
Straits tin, Oct............... 20.90 20.90 19.95 
Lake copper, Aug.......... 16.80 17.00 11.80 
см CODD AU. xw * — s — 9.50 
Domestic lead, spot 4.45 4.45 ‚85 
Domestic spelter, Aug ...... 5.40 5.40 — 


SHIP SIGNALING TELEGRA PHV. 


Commander Percy Scott, of her Majesty's ship Excellent, 
has designed a flash signaling lantern to enable flash signals to be 
sent on the Morse system with greater rapidity than has hereto- 
fore been possible and from a point where the present mechanical 
arrangement of shutter could not well be employed. The lamp 
is surrounded by a number of vertical shutters, pivoted at to 
and bottom, and engaging by means of short arms or tooth 
wheels with a central wheel. The motion of the latter is produced 
by an electro-magnet, and an electric lamp of 100 candle power 
is used. A Morse instrument can be added, whereby the signals 
may be automatically recorded in the same way as in 5 
The action of the lantern is very satisfactory, and one has n 
used for several months on board the Northumberland." It is 
hoped that by means of this lantern it may be possible to attain 
Buch speed in flash signaling that two parties may be able to 
interpret each other's signals, which, owing to the different rates 
at which signals are sent, is now found to be very difficult. 


Aug. 13, 1890.] 
LEGAL NOTES. 


NEW YORK SUBWAY LITIGATION. 


The North American Underground Telegraph and Electric 
Company, which controls the Johnstone system of conduits or 
subways, brought suit recently against the Consolidated Tele- 
graph and Electrical Subway Company and the New York Under- 
ground Telegraph Company to enforce a contract for the use of 
the Johnstone system and to recover $2,500,000 as damages on ac- 
count of the failure of the subway company to кер the terms of 
the contract and put the system in operation. In this suit Judge 
Beach, in Supreme Court Chambers, was asked on August 7, by 
Charles W. Brooke, the counsel for the North American Under- 
ground Tel ph and Electric Company, to grant an injunction 
restraining the subway company from using or operating, laying 
or building any underground conduits in this city except under 
the Johnstone system. 

Should an injunction of the extent asked for be granted, the 
city would again be placed in a peculiar position as regards ita 
lighting by electricity, as comparatively only a small portion of 
the electrical lighting subways are equipped on the Johnstone 
system. Much confusion would also naturally result in respect to 
the subways for other wires. While reserving his decision, Judge 
Beach indicated as plainly as ible, without saying so, that he 
did not consider the case one in which an injunction should be 
granted. 


ELECTRIC RAILROADS AND TELEPHONES AT ALBANY, N. Y. 


Referee Lawson rendered a decision at Albany on Aug. 8, in 
the action of the Hudson River Telephone Company against the 
Watervliet Turnpike and Railroad Company for an injunction re- 
straining the latter from operating its cars by the single trolle 
system, and for damages for impairment of its business by ground- 
ing its circuit. The referee holds that neither the application for 
an injunction nor for damages can hold, and dismisses the action. 
The railroad company has been restrained from operating its cars 
by electricity by temporary injunction pending the action. It will 
immediately bring suit for damages. 


SOCIETY AND CLUB NOTES. 


THE CAPE MAY MEETING. 


Mr. Allen R. Foote, secretary of the National Electric Light 
Association, has issued a very handsome souvenir giving all the 
necessary details with regard to the arrangements for the Cape 
May meeting, which begins on August 19. The information 
given has already appeared in our columns, and Mr. Foote has 
put it together in admirable form. 

In regard to thedeparture from New York, it may be stated 
that Messrs. John A. Seely and C. W. Price have, as a special 
committee, made plans for a party to leave this city for Cape 
May on Saturday, August 16, at 1:50 p. m. from the foot of 
Cortlandt street. This is an excellent idea, and all who wish to 
join the party should communicate with Mr. Seely, at 24 Cortlandt 
street. 


OBITUARY.—W. H. ABEL. 


William H. Abel, who had been prominently connected with 
the Pag Mods business almost from its beginning until forced by 
failing th to retire from active life, died on August 9. Mr. 
Abel was about fifty-four years of age. He was graduated from 
the College of the City of New York and for two years afterward 
acted as a tutor in the institution. He then gave up teaching for 
business, and entered the serviceof the American Telegraph Com- 
pany, soon advancing to the position of auditor. hen the 
American was finally merged into the Western Union Company 
he continued in the employ of that company. For a few years he 
acted as assistant secretary, and was then made chief auditor, 
holding that position until 1872, when poor health made it impos- 
sible for him to discharge the arduous duties of the office. 


— 


OBITUARY.—J. H. WADE. 


Jephtha H. Wade, one of the oldest and wealthiest citizens of 
Cleveland, died there on August 9, after an illness of only a few 
days, aged seventv-nine years. Mr. Wade began life as a carpen- 
ter, was afterwards a daguerreotype artist, and then a telegraph 
operator. He built the first telegraph line west of Buffalo along 
the line of the Michigan Central Railroad. He next built the 
Wade lines to Ohio. He was the first president of the Pacific 
Telegraph Company, and the first president of the Western Union, 
which position he held till 1867. He has since been engaged in 
ee and other enterprises in Cleveland. Не originated Lake 
View Cemetery where Garfield is buried, and also laid out and 
donated to the city Wade Park near the cemetery. 
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Mr. Wade invested in telegraphy at the right time and realized 
several million dollars from his investment. He was very charita- 
ble, among his gifts to the city of Cleveland being the park and an 
orphan asylum. Mr. Wade was a Democrat and had often been 
importuned to run for Congress, but always refused. His fortune 
is said to amount to $8,000,000. 

In telegraphic circles, Mr. Wade will be remembered not only 
as being the firat president of the Western Union Co., but as hav- 
ing been one of the chief promoters of the transcontinental lines, 
and of the projected line to Russia and Europe across the Pacific 
and Siberia. He showed himself in telegraphic work a man of 
great force and inventive ability. 


INVENTORS' RECORD. 


Patents issued August 5. 


Alarms and Signals :—Municipal Signal System, B. J. Noyes, 433,485 and 
488,486. Municipal Signal Apparatus, J. C. Wilson and B. J. Noyes, 433,504, 
Light-Signal System, J. C. Wilson, 488,506. Electric Alarm Letter Вох, 
W. B. Detwiller, 433,560. Electric Fire- Alarm and Night-Call, C. J. Vining, 
488,584. Door-Bell, C. A. Emme, 483,724. 


Conduotors, Conduite and Insulators :—Insulating Material, J. Fottrell, 
433,808. Method of Manufacturing Electric Conductors, E. P. Warner, 
483,917. Joint for Electric Conductors, G. L. Wiley, 488,920, 488,921 and 
488,922. 

Distribution :—Electrical Transformer or Induction Device, N. Teala, 438,702. 
Electric Current Controller, M. O. Sargent, 488,744. Current-Converting 
Apparatus, C. Zipernowsky and M. Déri, 483,768. 


Dynamos and Motors :—Commutator for Dynamos, J. W. Easton, 433,528. 
Dynamo-Electric Machine, C. F. Winkler, 483,567. Alternating Current 
Electro-Magnetic Motor, N. Tesla, 433,700. Alternating. Current Motor, 
N. Tesla, 433,701. Electro- Hagnetic Motor, N. Tesla, 433,708. Induction- 
Motor, C. J. Van Depoele, 483,834.  Electrio-Motor Mechanism, S. E. Mower 
and G. J. Spencer, 438,904. 


Galvanio Battery :—Galvanic Battery, 8. W. Maquay, 488,788. 

Lamps and Appurtenanoes :—Electrolier, E. W. Little, 488,687. Incandes 
cent-Lamp Socket, Т. G. Roebuck, 489,698. Electric Arc Lamp, 8. P. 
Parmly, 433,908. Ceiling-Block for Incandescent Electric Lampe, A. T. 
Tregwitha, 483,915. 

Measurement :—Electrical Measuring Instrument, E. Weston, 438,637. 

Metal Working :—Zlectrical Soldering Iron, C. E. Carpenter, 433,671. 


Miscellaneous :—Thermo-Electric Element, Е. N. Dickerson, 438,451. Light- 
ning Rod Tower, І. F. Field, 488,450. Electric Release for Target Traps, 
L. I. True, 433,564. Cleat for Electric Wires, L. Furlong, 483,561. F'usibie 
Cut-Out, W. J. Jenks, 433,682. Fuse and F'use-Block, J. G. В. Cunnington, 
433,770. 

Railways and Appliances: Electric Railway, A. A. Shore and W, Embley, 
438,544. Trolley for Electric-Motor Cars, Forée Bain, 438,611. Electric Cir- 
cuit Coupling for Railway Trains, W. P. Widdifield and A. H. Bowman, 
433,706. Trolley for Electric Street Cars, Е. C. Wheeler, 488,899. Device 
Jor Unloading, Recharging and Reloading Electric Car Storage Batteries, 
J. C. Chamberlain, 433,81. Support for Electric Wires, А. L. Hallbauer 
and E. L. Hiller, 438,896. Electrio-Railway-Conduit System, M. Wheless. 
433,918. 


Telegraphs :—Electrical Communication, J. L. Cutler, 483,619. Telegraph- 
Key, J. В. Van Deusen, 433, 885. 


Telephones and Apparatus :—Registering System for Telephone Exchanges А 
J. C. Clark, 433,445. Multiple Switch Board System, E. P. Warner, 483,636. 


EXPIRING ELECTRICAL PATENTS. 
Reported by F. B. Brock, Patent Attorney, 639 F street, Washington, D. C. 
Expired in April, 1890. 


Annunciator, J. H. Corey, 137,422, April 1, 1873. Battery, R. M. Lockwood, 
187,506. Boat Steering Apparatus, H. J. Smith, 187,574. Relay and Sounder, 
J. E. Smith, 187,730, April 8, 1873. Connector, F. Schurz, 187,801 ; T. Wishart, 
137,810. Electrical Tools and Machines, Jacques, Oakley & Sterne, 137,875, 
April 15, 1878. Underground Line, E. H. Austin, 138, 115, April 22, 1873. 
Separator, B. J. Peet, 138,276. Induction Coil, J. B. Camacho, 138,316. Erplod - 
ing Apparatus, 8. A. Briggs, 138,373. Friction Generators, F. H. Varley, 138,456, 
April 29, 1873. 

Expired in May, 1800. 


Insulator, Eby & Fennioger, 138,489; E. A. Merrill, 138,512. Battery, L. 
Bastet, 188,602. Exploding Apparatus, Mott & Gardiner, Jr., 138,679, May 6, 
1873, Electrical Machine or Tool, B. Bevelander, 138, 788. Motor, S. C. Carter, 
138,855. Printing Telegraph, T. A. Edison, 138,869 and 188,870. Telephonic 
Telegraph System, R. Henning, 188,839. Burglar Alarm, Н. E. Walter, 138,965, 
May 13, 1873. Regulator, Н. A. Chapin, 138,993. Printing Telegraph, T. A. Edi- 
son, 189,128 and 189, 129, May 20, 1873. Duplex Telegraph, G. D'Infreville, 139,302. 
Railway Signal, Digny, Lartigue & Forest, 189,876. Insulator, I. I. Tatoni, 139, 
436, May 27, 1878. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


THE CROSBY ELECTRIC CO. 


The above company has just issued the following circular 
from its headquarters in the Judge building, Fifth Avenue and 
Sixteenth street:—‘‘The Crosby Electric Co. desires to notify its 
friends and the trade generally that it has purchased the Eclipse 
Electric Co., of New York City, with its business and stock on 
hand, together with the patents under which the Hussey Eclipse 
and the Duplex batteries are manufactured, and that, hereafter, 
the business and manufacture of said Eclipse Co. will be carried 
on under its management. Itis prepared with a full line of 
everything necessary to the conduct of the business, and will 
guarantee strict attention and prompt delivery of all orders 
entrusted to it. " 


THE MAGNOLIA ANTI-FRICTION METAL. 


We have had occasion more than once to remark upon the re- 
markable felicity of the Magnolia Anti-Friction Metal Co., of 74 
Cortlandt street, in its choice of meaus for advertising its specialty. 
The judicious use of the advertising columns of the best technical 
journals, is supplemented from time to time by the publication of 
music, novelettes, pictures, etc., all bearing the name of Magnolia. 
The company has now struck the happy and rather original idea 
of issuing a calendar at midsummer, and we have received from 
it a handsome one which runs from July, 1890, to July, 1891. Itis 
a beautiful piece of chromo-lithographic work in numerous colors, 
and gives views of the Brooklyn Bridge, the Statue of Liberty and 
the Eiffel Tower, with the chief data of the constructional fea- 
tures. The magnolia is a prominent object, and a cut is also 
shown of a bearing lined with the justly celebrated compound. 


A NOVEL CONE SHADE. 


Tin shades being cheap and unbreakable, there has always 
been a call for them from factories, mills, stores and other places 
‘where porcelain shades would prove too costly ; the more so as 
the bright tin really refiects the light better than the expensive 
porcelain or glass shade. A year ago Mr. Geo. Cutter, now man- 
ager of the Great Western Electric Supply Co., went a step 
farther and designed a tin shade which required no shade holder. 


: Tin CONE SHADE FOR INCANDESCENTS. 


The popularity of this ‘‘ Combination Tin Shade,” of which 20,000 
are now in use, has now led the above firm to bring out a new 
pattern called ‘‘Cutter’s Combination Cone Shade.” As the cut 
shows, it is of a deep cone shape, making it well fitted for the use 
of book-keepers, draughtsmen, engravers and others who want the 
light concentrated on their work. As it fits the Thomson-Houston, 
Westinghouse and Sawyer-Man sockets directly, it is bound to 
hang square at all times. Its convenience, together with its cheap- 
ay 5 robably cause it to be widely used for lights over desks 
and the like. 


CONSOLIDATED FRUIT JAR CO. 


The above company, of New Brunswick, N. J., and this city, 
have issued a very neat and effective calendar on decorated tin, 
the work of their own ORT ap ning department. The company 
have a fine factory at New Brunswick, of which a view is shown 
on the first calendar sheet. They make a specialty of fuse wires, 
several samples of which are attached tothe calendar. They also 
manufacture sheet metal novelties, brass castings, shade holders, 
battery screw tops, and spun and drawn work in all metals. They 
are equipped for electrical work of all kinds, and have had an 
extensive experience in the production of switches, sockets, cut- 
outs, etc. 
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W. H. GORDON &'co. ~ . 


The above concern, of 115 Broadway, have, in addition to 
their regular large sales of electrical supplies, been extremely busy 
on Simplex wire for electric railway work. Mr. Gordon reports 
large sales within the last few days, agzregating not less than 50 
miles. This wireenjoys a high reputation among electric railway 
people, for its qualities of insulation, etc., and a noteworthy 
мш of the orders is the promptness with which they are 
shipped. 


THE JENNEY ELECTRIC MOTOR CO. 


A very tasteful and interesting parabiles on Electric Motors 
and the Transmission of Power by Electricity has been issued by 
the Jenney Electric Motor Co., of Indianapolis. It contains illus- 
trations and descriptions of their motors ; some excellent general 
remarks on the subject of power ; data for power users, and a 
number of testimonials from people who have the motors in 
service. 


THE NICETY OF MODERN STEAM-ENQGINE APPLIANCES. 


THE сарока exhaust pipe head, illustrated on this page, 
and for which Hine & Robertson, 45 Cortlandt streets, are 
agents, will be heartily welcomed by engineers who have 
gone through the more or less fruitless task of reducing 
the loss of thermal units set free in the boiler on their way 
to the cylind.r. The oil fed into the cylinders of the engines, 
pumps, etc., es out with the exhaust steam, which soon 
condenses and is deposited on the roofs, skylights and other 
places, injuring the roofs, coating the skylights, and in 
many cases dropping into the streets to the great annoyance of the 


HEAD FOR EXHAUST STEAM. 


public. The centrifugal exhaust head, illustrated, was brought 
out to remedy these troubles, and has met with such success that 
one company alone, the Sawyer-Man Electric Co., of N. Y., have 
seven on their plant, ranging in size from 12“ down to 4". With 
a view of determining its etficiency, a test was made of & 12" for 
some weekss, and the very satisfactory results warranted them in 

urchasing six more. Unlike other heads, it has no diaphragms 
or the eteam to strike against and create back pressure and a 
loud thumping noise, but is constructed with a spiral interior, 
giving to the steam on enteriug a centrifugal motion, forcing all 
oil and water against the sides, leaving the cleansed steam an 
od ade to pass out through the perforated central pipe. 
The oil and water can be carried to any point through the small 
drip pipe at the bottom. 


WESTINGHOUSE ALTERNATING PLANTS 


An alternating current central station plant of incandescent 
electric lighting is about to be established at Waycross, Ga. The 
company organized there has just awarded the contract for the 
apparatus to the Westinghouse Electric Manufacturing Company. 
The plant will have a capacity of 750 lights, and the installation 
will be begun at one. 

The Westinghouse Electric Manufacturing Company has 
obtained the contract for furnishing its alternating current appar 
atus to a company 1 ТЫ ea at Bryan, Tex. The plant 
will have a capacity of 500 lights. 
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Helena, Mon., as the capital of that youthful State of the 
Union, is showing.all other cities and towns a good example 
by improving her illumination. A number of enterprising 
citizens who have established an electric light company are now 
erecting a plant both for arc and incandescent lighting with a 
capacity of fifteen hundred incandescent and forty arc lights. 
The plant will be furnished with the Westinghouse alternating 
current system. 


— — 


FINE ELECTRICAL HOUSE WORK. 


Mr. John Lewall, formerly with Pernaux & Co., has taken the 
5 рану 6 East 17th street, lately occupied by that firm, and will 
there make a specialty of fine electrical work for churches, houses, 
theatres, stores, &c. He was in the service of the old firm as su- 
perintendent,and will maintain the reputation secured by the high 
quality of work done. Among the references are such concerns 
as Tiffany & Co., Eimer & Amend, J. D. Rockefeller, H. M. Flag- 
ler and others. Mr. Lewall has already been given the support of 
many old patrons. 


FITCHBURG ENGINE CO.'S WORK. 


The Fitchburg Steam Engine Co. write us as follows: — We 
are very busy just now on contracts. We are fitting out the com- 
plete steam plant for the U. S. Government at Watervliet Araenal, 
West Troy, N. Y. ; are also building an engine for Farley Paper 
Co. at Erving, Mass. ; shipping three large engines to, Chicago ; 
putting in engine and boiler for the Chas. Parker Co., Meriden, 
Conn. ; also an engine for the Meriden Britannia Co. ; putting in 
two engines for the Falulah Paper Co., Fitchburg. and one engine 
for the Fitchburg M'f'g. Co. ; fitting out complete plant, engine, 
boiler, etc., in Shirley, Mass. ; also building an engine for the 
Baldwinville Hospital, Mass., and one large compound engine for 
& Cold Storage Co.; one for the Real Estate Trust Co., Swanton, 
Vt.; putting in complete plant for the Electric Light Co., at 
Princeton, N. J.; also putting in a large plant with engines, boil- 
ers, etc., for the Clinton Electric Light Co., Clinton, Mase’: also 
complete plant at Kingaton, Mass.; also two engines, boilers, etc. 
for a large paper mill in Delaware, besides a variety of other work. 
The company propose to double their capacity.” 


THE INTERIOR CONDUIT AND INSULATION CO. 


A new catalogue and price list has just been issued by the 
above company, of 16 and 18 Broad street, fully illustrated and 
comprising many interesting details of the system and its method 
of introduction into public buildings and houses. 


THE GREAT WESTERN ELECTRIC SUPPLY CO. 


The Great Western Electric Supply Co., Chicago, have lately 
been receiving immense quantities of batteries, bells, annuncia- 
tors and electric gas lighting apparatus, but, thanks to the well 
worked out methods of handling and storing goods, noannuyance 
or delay is caused. They also report heavy orders for their street- 
hood and porcelain cut-outs, besides the steady call for Simplex 
wire. They have already made some slight improvements in the 
Pattee Lamp Hour Recorder, and are filling orders with what is 
even a neater and more assuring form than that recently illus- 
trated in our columns. 


THE CONVENIENCE OF THE ELECTRIC MOTOR. 


Mr. G. A. Redman, the superintendent of the Brush Electric 
Light Co. at Rochester, N. Y., writes us as follows: We have 
installed two novel C. & C. motor services here lately. In one 
case a lady was Mrd sick, and it was necessary to have some one 
fan her continuously. In order to meet the emergency a revolv- 
ing fan was placed in her room run by the motor in the adjoining 
room. Thus she was able to get all the relief that fanning could 

ive, without any fatigue to an attendant and without noise or 
iscomfort. In the other case, a man was confined to his bed 
with a broken knee cap. A C. & C. motor with brass fan was 
laced in the corner of the room about 8 feet distant from the 

, with a cord run from the switch, so that the motor and fan 
could be switched on or off as desired. The sick man says that 
‘It is a darling,’ and he would not part with it forany price " 


THE EDISON GENERAL COMPANY'S DISTRICTS. 


The following circular has been issued by Mr. James F. Kelly, 
of the wire department of the Edison Machine Works, with the 
approval of Vice-President Insull :— 


We beg to inform you that the business of wire insulating 
heretofore carried on by the Edison Machine Works, has been 
transferred to the Edison General Electric Company, and will 
henceforth be conducted as a department of that company. 
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The Edison General Electric Company will have district offices 
in New York, Chicago, Denver, San Francisco, Portland, Oregon, 
New Orleans and Toronto. These districts will carry a compre- 
hensive stock of the wires manufactured by the wire department. 
The districts named will supply the territory as indicated below : 


Eastern District.—CuHas. D. SHain, Manager, 16 Broad street, 
New York City, Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut, New York, Pennsylvania, 
New Jersey, Delaware, Maryland, Virginia and West Virginia. 


Central District.—JOHN I. BEgaas, Manager, Rialto Building, 
Chicago, Ills., North Dakota, South Dakota, Minnesota, Iowa, 
Missouri, Wisconsin, Illinois, Michigan, Indiana, Ohio and 
Kentucky. 


ec. Mountain District GEO. W. Coster, Manager, Masonic 

uilding, cor. 16th and Welton streets, Denver, Colo., Kansas, 

кы Colorado, Wyoming, Montana, Utah and New 
exico. 


Pacific Coast District. —W. S. HEGER, Manager, Room 6, No. 4 
rerio street, San Francisco, Cal., California, Nevada and 
na. 


Pacific Northwest District.—S. Z. MITCHELL, Manager, Portland, 
Ore., Oregon, Washington and Idaho. 


Southern District.—O. T. CRosBY, Manager, Cotton Exchange 
Building, New Orleans, La., Texas, Arkansas, Indian Terri- 
tory, Louisiana, Mississippi, Tennessee, Alabama, North Car- 
olina, South Carolina, Georgia and Florida. 

Canadian District.—M. D Barr, Manager. Bank of Commerce 
Building, Toronto, Ont., British Columbia, Northwest Terri- 
tory(Athabasca. Alberta, Assiniboia and Saskatchewan), Mani- 
toba, Ontario, Quebec, New Brunswick, Nova Scotia, North- 
east Territory, Labrador, Newfoundland. 


In all business matters with this company we request that you 
will communicate with the district office operating the territory 
in which your business is located. 


C. & C. ELECTRIC MOTOR CO. 


Messrs. E. G. McDougall and T. C. Cummings have assumed 
charge of the Chicago office of the C. & C. Blectric Motor Co. 
Among the motors recently placed in their district are three of 10, 
15 and 4 h. p., respectively, 1n the works of Cameron, Amberg & 
Co., the letter file makers, running the entire shops off the Edison 
circuit. There has also been an increase of a 15 h. p. C. & C. motor 
in the Chicago Auditorium. 


THE NEW WOOD ARC SYSTEM. 


Mr. H. C. Adams, the representative of the Fort Wayne Co., 
115 Broadway, informs us that since October last they have sold 
no fewer than 9976 arc lamps of the new '* Wood" system. This 
he naturally looks upon as a remarkable evidence of the popular 
approval with which the system is received. 


ELECTRICAL CHAIN-HAULING IN A GERMAN COAL MINE. 


An account of an electrical chain-hauling system in a coal 
mine near Beuthen, Silesia, Germany, is given in a recent issue 
of the Zeitschrift fur das Berg-Hutten und Salinen- Wesen. 


According to the abstract given in the Excerpt Minutes of the — 


Proceedings of the British Institution of Civil Engireers, tiie 
gallery in which chain-hauling is employed is about 500 yards 
long, having a double line of rails, of 25-inch gauge. The number 
of wagons dealt with per shift of ten hours is 800, weighing 440 
tons. 

In a continuation of the gallery is situated the driving drum, 
6.55 feet in diameter, mounted on a vertical axis, around which 
the chain is wound one-and-a-half times. ‘The chain having been 
conducted over a system of tightening pulleys, it is guided into 
the centre of each line of rails, one for the full and one for the 
empty wagons, At the opposite end of the gallery it passes around 
a vertical pulley 4.8 feet in diameter, equal to the distance from 
centre to centre of the rails. The bearings of this pulley rest in a 
channel iron so as to adinit of tightening. The links of the chain 
are 0.80 inch in diameter, and it weighs 15 pounds to the yard. 
It rests on the top of the wagons, and is kept in that position by 
two vertical projecting pieces. The wagons are placed at inter- 
vals of 20 yards on the chain. 

The current is supplied from the surface Schuckert dynamo, 
driven by a 60 horse-power twin-engine. Running at 630 revo- 
lutions per minute, this machine gives a current equal to 35.9 horse- 
power. The current is conducted down the shaft to the motor by 
a copper cable 320 yards in length, consisting of 19 strands of 
wire each 0.064 inch in diameter, giving a total metallic section of 
0.059 square inch. The cable is insulated with gutta-percha and 
inclosed іп a lead pipe. The motor in the mine is also а Schuckert 
machine, developing a maximum  horse-power of 28.8 when 
running at 700 revolutioas per minute. Between the motor and 
the chain drum intervenes a system of geared wheels, which 
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reduces the down to 10.5 revolutions per minute, giving 
the chain a velocity of 8.5 feet per second. The dynamo and the 


motor are both provided with ampere meters having a range of 
80 amperes and resistance coils, by means of which starting is 
effected gradually, and the current afterwards maintained at the 
working rate. 


SIR WILLIAM THOMSON'S COMPASSES. 


The House of Lords has given judgment in the appeal by Mr. 
Francis M. Moore, nautical instrument maker ia Dublin and 
Belfast, against a judgment of the Irish Courts that he had in- 
fringed the patent compasses of Sir Wiliam Thomson. The 
Attorney-General, who appealed on behalf of Sir William 
Thomson, contended that the appellant's second compass card 
was the same as the respondent's, except that, in place of silk 
threads connecting the bose with the rim, strips of metal were 
used, and except also that the magnetic needles were suspended 
by strips of metal instead of by silk threads, and in vertical and 
not in horizontal planes. The substitution, however, of metal 
strips for silk threads, and of vertical for horizontal panes made 
no difference in the action of the compass card, and were mere 
mechanical equivalents for the method of connection of the rim 
and body and suspension and disposition of the needles described 
in the respondent's amended specification and drawings, and that 
the appellant's second compass card, like the respondent's com- 
pass card, had very small fractional error, small magnetic needles, 
and a moment of inertia such as to give it a very long period of 
free oscillation. Their Lordships gave judgment against the ap- 
pellant, on the ground that Mr. Moore's compass was substantially 
a copy of Sir William Thomson’s, and that the points of difference 
between them were of a subsidiary character, and not in any 
manner essential to the peculiar construction claimed. The ap- 
pellant had no right to use the respondent’s combination for the 
purpose of improving upon it, or the reverse, as the case might 
be. The appeal was accordingly dismissed, with costs. 


AN ELECTRICAL EXHIBITION FOR PORTLAND, ORE. 


The p rous and growing city of Portland has a fine exhi- 
bition building, and now propos to use it for an electrical expo- 
sition. Mr. Z. L. Mitchell, while in the East recently, made ar- 
rangements with Mr. Luther Stieringer, who is to furnish plans, 
etc., and there is already every promise of a brilliant success. We 
have had an opportunity of seeing the plans, which we find in- 
clude a number of lighting and structural effects far surpassing 
those which entranced New Yorkers recently at the Lenox Lyce- 
um. The exhibition will begin early in September. 


AN IMPORTANT PATENT SALE. 


The United States patents, covering the Widdefield-Bowman 
automatic electric brake joies for freight trains, covered also by 
patents in Canada, Great Britain, India, Russia, Italy, Spain, Ger- 
many, Austria-Hungary and Belgium, were recently sold to the 
Westinghouse Air Brake Co., of Pittsburgh, for a large amount in 
cash and royalty The system, and a test of the same on the Le- 
high Valley Railroad, were dani described in THE ELECTRICAL 
ENGINEER in 1889. Edward P. Thompson, of New York, was in- 
terested in the patents as one of the selling agents, and served as 
attorney ir. obtaining the U. S. and foreign patents. 


PATTISON BROS., ELECTRICAL ENGINEERS AND CONTRACTORS 


A new contracting and engineering firm, under the style of 
Pattison Bros., has n formed at 185-187 Broadway, by Mr. 
Charles E. Pattison and Mr. Frank A. Pattison, who are prepared 
to submit and carry out pame on all classes of lighting, power and 
electric railway work. r. C. E. Pattison was for some time as- 
sociated with Mr. J. H. Vail when the latter was Chief Engineer 
of the Edison Company, and proved an apt pupil in that excellent 
school. He did a large amountof work on the big uptown Edison 
stations, and was also engaged in work in Boston as well as out 
West. In Boston he put in the underground service of the second 
Edison district. He was also at one time connected with the old 
Bergmann Company as electrician. Latterly he was sent to the 
Argentine Republic to install plants there, and returned only a 
month or two ago. His brother. Mr. F. A. Pattison, has had charge 
of the Edison station in New Orleans for the last two years, and 
is generally familiar with the whole routine of lighting work. 
The young firin start out, therefore, with ample experience, and 
may be safely entrusted with work of the greatest magnitude and 
importance. 


NEW ENGLAND TRADE NOTES. 


THE JOHN S. PRATT COMPANY, OF HARTFORD, have just built a 
new factory for the manufacture of vulcabeston, which has been 
rapidly increasing in favor among electricians for all insulating 

urpoees. The new factory will consist of two buildings, one 100 
feet by 40 feet, two stories high, and the other 80 feet bs 40 feet, 
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three stories high. Their present factory occupies part of the build- 
ings of the Pratt & Cady Company, and for some time they have 
been very much crapped owing to the intreasing volume of their 
business, but they will soon have ample facilities for a very large 
product. 


THE PERKINS ELECTRIC LAMP COMPANY, whose headquarters 
have hitherto been at Hartford, Conn., have removed their office 
to Manchester, Conn., where their factory is situated. They have 
increased their capacity now to 4500 lamps per day, and will com- 
mence turning out that number this week. Their previous out- 
put was 2000 lamps per day, but Mr. J. J. Gates, the secretary of 
the company, informs me that they were totally unable to keep 
up with their orders on that number. With the office now at 

anchester, they will be better able to handle their rapidly 
increasing business. 

THE WAINWRIGHT MANUFACTURING COMPANY, OF MASSACHU- 
SETTS, have recently increased their business to such an extent 
that they have found it necessary to increase their manufacturing 
facilities. They have made arrangements with the Taunton Loco- 
motive Manufacturing Company, at Taunton, Mass., whereby 
they will materially aid in the manufacture of the well-known 
Wainwright beaters, condensers, and expansion joints, and will 
enable the Wainwright Company to carry a large stock of goods. 
which they have been unable to do owing to an unprecedented 
demand. Among their recent sales to electric companies are: 
800 horse-power heater to the Waltham Gas and Electric Light 
Company, Waltham, Mass.; this is the third heater supplied to 
this company. They have also sold a 600 horse-power heater for 
the electric light plant of the American Waltham Watch Com- 
pany’s factory at Waltham, Mass. 


WESTERN TRADE NOTES. 


MR. THos. GRIER, of the National . Bureau, Chicago, 
has just returned from a trip East, where he has been taking a 
short vacation. Mr. James Lounsbury, of the Bureau, left Satur- 
day for the East on a short trip to Montreal, Boston and Hártford, 
where he will combine business and pleasure, He expects to be 
gone about two weeks. 


THE ILLINOIS ELECTRIC MATERIAL Co. are filling numerous 
orders for poles and pole line арр and Bishop white core wire 
and their other specialties. . H. 8. Winston, the president 
and treasurer, has recently made a number of short but very suc- 
cessful business trips, returning from all with his pockets well 
lined with orders. 


J. LANG & Co., 44 Michigan street, the well-known manufac- 
turers of the Lang & Andrew switches, are now making some of 
these switches for very heavy currents. The workmanship 
5 their switches is of the very best, and the copper em- 
ployed in their construction of the highest conductivity and great- 
est durability. Heating or arcing in their switches, either large 
or small, is unknown. They are also just bringing out some very 
highest class switches for alternating work which contain special 
features peculiarly adapted for work of this kind. 


THE WESTERN PowER CONSTRUCTION Co., 144 Adams street, 
are getting lots of business and find it difficult to keep pace with 
their construction work and their large orders for the famous Mc- 
Intosh & Seymour engines, for which they are the sole Western 
agents. Mr. Wilson, of the company, has just returned from a 
flying trip East to the factory at Auburn, where he has been mak- 
ing arrangements for their engine orders to be got out with the 
greatest possible expedition. Mr. W. P. Adams, the general 
manager, who is well known and liked all over the country, is 
flying around all the time and continually catching new business. 


THE ELECTRIC MERCHANDISE Co. are receiving inquiries and 
orders for their electric street railway supplies, to which line the 
devote their undivided attention, from street railway men ali 
over the country ; and although but recently in the field, they are 
doing a very large business. Supplies of the very best and latest 
designs for all classes of this work, irrespective of system, can be 
obtained from this company, and they carry at all times a most 
complete stock ready for immediate shipment. A fine line of 
handsome samples of all their goods is to be seen at their store 
at 11 E. Adams street, and will well repay the electric railway 
man for a careful inspection. 


WM. BARAGWANATH & SON, 48-52 W. Division street, manu- 
facturers of boilers, feed water heaters and purifiers, are at pres- 
ent building a heater which, as compared with those of ordinary 
size, is a veritable whale. Its dimensions are 5 feet by 22 feet, 
and when complete it will weigh about 11 tons. In its construc- 
tion about 4 tons of seamless brass tubing have been employed. 
Its exhaust ports are 24 inches and its feed pipes 6 inches. Fig- 
uring on their basis of rating of one horse-power per foot of heat- 
ing surface, it will boil the water for 2.110 horse-power capacity 
of boilers. This enormous heater is being manufactured for the 
Chicago Edison Company. They are very busy constructing a 
number of ordinary sized feed water heaters and their other 
specialties. 
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Great as are the triumphs of the present century, we may well 
believe they are but a forecast of what discovery and invention have 
in store for mankind.—Lord Rayleigh. 


THE ELECTRIC LIGHT AND POWER INDUSTRY. 


EN years ago the electric light was practically and 

commercially a thing little known in this country. To- 
day a travelercan go from one end of the land to the other 
and night after night depend upon no other light than that 
of electric lamps. In fact there are many places, especially 
in the South and West, where he will have no choice, but 
finds electricity to be the only illuminant. This, however, 
he does not regret. Why should he? 

Few industries have sprung into existence attended by 
such wild speculation as that which beset electric lighting 
in its early days. The poet with his eye rolling in a fine 
frenzy was tame compared with some of the geniuses who 
aspired to fame and fortune as electric light inventors, ten 
years ago; and the fools who stood ready to follow such 
will-o’-the-wisps were thicker than August mosquitoes in 
the Jersey meadows. Asa result there was panic and dis- 
aster, and for not a short space of time the electric light 
bore a bad name as an enterprise and a worse repute as an 
investment, "Then came the period of slow revival, patient 
effort, persistent pushing, and a keen realization of the fact 
that to succeed the new industry must be based on sound 
engineering principles and be compacted by honest work 
from the foundation up. "The result is that to-day the in- 
dustry, product as it is of one decade, compares favorably 
in every respect with others that have taken fifty years to 
reach their present maturity and magnitude. 

Statistics brought down to the close of the half year end- 
ing July, show that the United States has about 1,400 cen- 
tral stations, operating nearly 150,000 arcs and over a mil- 
lion and a half incandescents. The engine capacity of 
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these stations reaches 356,000 h. p.; the boiler capacity is 
certainly 10 per cent. more. ‘These companies represent a 
capital of nearly $120,000,000. Yet these figures tell only 
half the story, for all the incandescent and arc lighting in 
over 4000 isolated plants has to be added. The gross sum 
of $300,000,000 would about cover the investment, or a 
Steady expenditure of $30,000,000 annually for ten years. 
Large as these totals may seem, they are but initial, for 
the tendency everywhere is to the installation of larger 
plants, and the necessary capitalization on a larger basis. 

If the industry stopped short at lighting it would still be 
worthy of admiration as one evidence of American enter- 
prise and inventive skill; but it has already annexed to it- 
self and exploited the vast department of electric power, It 
is unquestionably this field that will see the greatest devel- 
opment during 1890-1900. The electric transportation 
industry even now segregates itself, but the industrial ser- 
vice of electric power will remain closely allied to that of 
electric lighting. Already we see the local lighting com- 
panies in leading cities like New York, Boston, Chicago, 
Brooklyn, Philadelphia, Baltimore, Detroit, Cincinnati, 
San Francisco and others furnishing daily hundreds of 
horse power of electric current for the most diverse pur- 
poses. In New York alone, the delivery of electric power 
in small units runs from 1200 to 1500 h. p., and is likely to 
be doubled within a year. 

Evidently the situation is one that should fill electrical 
engineers with courage and hopefulness, and it furnishes 
the best of reasons for such meetings as that which will be 
held this week at Cape May. New questions and problems 
develop daily, and difficulties of all kinds have to be met. 
Each man has his own experience and his own interpreta- 
tion of it; but it is not until all have come together in 
brotherly intercourse and interchange that we have an 
authoritative utterance, a successful industry and a per- 
fected art. 

* Let us rest and be thankful” said an optimistic Eng- 
lish statesman as he surveyed the past and the road by 
which his party had reached its vantage ground. The sen- 
timent is a happy one, but perhaps they of us who are busy 
in the work of light and power can hardly adopt it to the 
full. We have good cause to be thankful, but with all the 
cares and responsibilities of the young and growing indus- 
try upon us, we cannot rest yet—except at Cape May. 


THE PRODUCTION OF HEAT FROM ELECTRICITY. 


In a recent note appearing in these columns attention 
was drawn to the existing troubles encountered in the steam 
distribution system in this city, and the fact dwelt on that 
the necessity for the existence of such systems was now, to 
a large extent, a thing of the past, since the introduction of 
the electrio motor solved the question of power distribution 
in an ideal manner. It was pointed out incidentally at the 
same time that the only other object fulfilled by the steam 
distribution, that of heating buildings, was also attracting 
the notice of far sighted men, and was a point yet to be 
dealt with by electrical inventors and engineers. While 
not objecting to the economy attainable by the electric 
distribution of power over steam, our excellent contempo- 
rary, the Engineering News, takes us to task for advanc- 
ing, as it claims, the “electrical radiator" idea, notwith- 
Standing its evident inferiority when compared with the 
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direct distribution of steam for heating. In proof of its 
assertion, it enters into a “heat unit” comparison of the 
two in which it is shown that, as a heat distributor, the 
efficiency of the electric system is to that of the steam sys- 
tem as 1 is to 11. The calculations given by our contem- 
porary are substantially correct, although no allowance is 
made for condensation in the street distributing pipes; and 
hence deserve further notice at our hands in order to make 
clearer the exact position of electric heating. We think 
that this can best be shown by drawing a parallel of the 
course taken by the public with reference to electric light- 


ing. Our contemporary very aptly remarks that the com- 


mercial test is the one by which an invention must stand or 
fall, and it is this very test which has brought electric 
lighting to the prominent, and we may safely add, domi- 
nant, position it occupies at the present time. We need 
only to recall the scepticism generally expressed by scien- 


tific men as to the impossibility of solving the incandescent 


electric light problem in an economical manner, while not a 
few among them actually declared impossible what is now 
of daily occurrence. We need not here enter into the oft 
recited reasons which have brought about these results, but 
wish merely to lay stress upon the fact that they still hold 
true and that the public is constantly demanding improve- 
ments in its conveniences and that it is willing to pay 
liberally for them, while, actually, it pays less and less all 
the time. We think there can be no question as to the 
superiority in every respect of electric heating over that of 
steam, aside from the bare question of economy of genera- 
tion, and this once demonstrated, all the experience of the 
past points to the commercial success of electric heating. 
Our contemporary has taken as an example a case in which 
a building requires 50 tons of coal per year for its heating 
alone, and which is, therefore, of sufficient magnitude to 
warrant the introduction of its own steam heating plant. 
But it is to the individual householder, burning probably 
not more than from 15 to 25 tons of coal per year, for all 
purposes, and not infrequently in a grossly wasteful fur- 
nace, that the electric method will appeal most strongly, 
just as in the distribution of electric power the smaller 
consumer finds it more economical to employ an electric 
motor deriving current from a central station, than to 
generate power directly on the premises. 

So far as car heating is concerned, experience has shown 
that an electric street car can be comfortably heated by the 
expenditure of 1 h. p. of electric energy. The adoption of 
the electric heater saves a man at the car house, whose sole 
duty it has been to look after the stoves and whose wages 
will buy a considerable amount of coal. The electric 
heaters do not reduce the seating capacity of the car, as do 
the coal stoves ; and, more important than all, the car is 
kept clean and free from coal dust, cinders, etc. 

Above all, however, we must not lose sight of the fact 
that the near future may, and will, bring forth some practi- 
cal method of generating electricity direct from fuel with. 
out the intermediary of the steam engine and dynamo, in 
which case the calculated difference in direot economy 
between the two systems would largely, if not entirely, 
disappear. We believe that enough has been said to have 
justified us in the use of the phrase to which exception has 
been taken, While fully aware of the factors at present 
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involved in the problem, we can stil conscientiously 
encourage the “electrical radiator" idea. We propose to 
do so in season and out, as part of our journalistic duty. 
Nor shall we fail to derive encouragement and argu- 
ment from the fact that electric heating apparatus is 
already coming into use, and for various purposes has been 
found extremely convenient, economical and successful. 
Apparatus that heats cars, keeps flatirons at the right 
temperature, cooks griddle cakes, boils eggs, fries bacon, 
broils steaks, bakes bread and warms beds has certainly 
reached the practical stage. 


IMPROVEMENT IN ARC CARBONS. 


Next to the mechanism itself of an arc lamp, the car- 
bon employed is the factor upon which, to a large extent, 
both the brilliancy and the steadiness of the arc depend. 
This was recognized very early in the art, and the experi- 
ments which have been made to improve arc carbons, 
would, if collated, fill volumes. Unlike other work in the 
electrical field, its progress is not closely traceable by the 
records of the Patent Office, for nearly every experimenter 
in this direction has chosen to keep his methods and the 
nature of the ingredients employed to himself. The gen- 
eral nature of the materials used is, of course, well known, 
consisting for the larger part, at least so far as this coun- 
try is concerned, in petroleum coke, to which hydrocarbon 
binding or cementing material is added, such as tar. In 
Europe gas coke still continues to be the principal ingre- 
dient. Attempts were early made, however, to increase 
the light-giving power of the carbon points by the addi- 
tion to the carbon mixture of some of the earthy salts, 
such as magnesium and calcium, which give out a brilliant 
white light when heated. These additions, however, have 
invariably introduced accompanying troubles, so that up 
to the present the pure carbon may be said to still hold 
the field exclusively. Any dispute which may still exist 
regarding the nature of carbons has now narrowed itself 
down to a question of the relative superiority of ** forced ” 
or * molded" carbons. But if we are to credit what cer- 
tainly seem to be well founded statements, an improvement 
in arc carbons has recently been effected which cannot fail 
to have its effect on arc lighting generally. This improve- 
ment, due to a Mr. Saunderson, as described more fully 
elsewhere in this issue, consists in feeding into the are a 
hydrocarbon oil, which is acted upon and volatilized, and 
by which the illumination is inoreased nearly two-fold. 
The employment of a hydrocarbon as an increaser of the 
light-giving power for a given consumption of electrical 
energy certainly removes the objection against the earthy 
salts. If the new carbons can be furnished at a reasonable 
cost, such as is claimed to be the case, the slight increase 
in the rate of consumption during burning ought not to 
stand in the way of its introduction. As yet the experi- 
ments with the new carbon have only been carried out on 
a small scale, and it is to be hoped that more extended use 
will warrant the good reports now heard. A thorough in- 
vestigation of the phenomena accompanying the operation 
would prove of considerable interest, and we trust the sub- 
ject will be taken up in a manner similar to the investiga- 
tion recently submitted by Mr. Louis B. Marks to the 
American Institute of Electrical Engineers. | 
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LIGHTING THE BRIDEWELL PRISON, CHICAGO. 


Tae Western Electric Company has just finished the 
installation of an incandescent electric light plant at the 
House of Correction, Chicago, of about 1,100 lamps. The 
requirements of this plant are somewhat different from 
those usually found in electric installations, inasmuch as the 
institution in which it is placed is a prison, and not only 
must malicious interference on the part of the prisoners 
with the apparatus be provided for, out, in dealing with 
brick walls and steel plates almost entirely, difficulties in 
the way of construction have been met and successfully 
overcome that are not usual to such a degree in work of 
this kind. 

Our engraving, Fig. 2, shows a corridor in one of the 
cell houses of the institution—there being three such cell 
houses in all. The walls are of brick, 30 feet high, and 
covered by an iron ceiling. The cells rise four tiers in 
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corner of the galleries on each tier is a single lamp at each 
end, giving the keeper a clear view of its entire length and 
of the cell doors at all hours of the night, and any move- 
ment of the doors, or the presence of any person on the 
galleries, could be instantly detected. 

The wires to the gallery lamps are brought from the iron 
ceiling agi iron pipes to the columns supporting the 
galleries, and thenoe distributed at the proper height. 
These lights are-not operated by the switch which controls 
the wall lights, and which are extinguished at eight o'clock, 
but burn during the night. Ia addition, there are the 
superintendent's residence, the guards’ quarters and the 
kitchens, etc., which are lighted in the usual way. Twe 
Western Electric incandescent dynamos furnish current 
for the lights, one of 800 light capacity, and one of 300, at 
110 volts. The dynamo room is illustrated in the engrav- 
ing, Fig. 1. The switch-board is so arranged that the 
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height, with 40 cells in each tier, and are built of steel 
plates bolted together, each tier being providel with a 
gallery of steel with an iron railing running entirely around 
i. No lights are placed in the cells, as being too exposed 
to the destructive instincts of the occupants ; but the cells 
are lighted from incandescent lamps placed on the walls in 
front of the cell doors in vertical rows of four each, the 
uppermost lamps being 15 inches from the ceiling, and the 
lowest eight feet from the floor. 

"To reach these lamps the iron ceiling was pierced and 
the wires were brought down the walls from above so that 
they are entirely out of reach of the prisoners, 

There are 56 lamps on each wall opposite the cells, and 
these are under the immediate control of the keeper b 
means of a single switch in a locked box outside of the cell 
house door, all out of reach of the prisoners. At each 


dynamos may be operated separately, each with its own 
load, or singly upon the entire system, or in multiple with 
the entire load. The dynamos are driven by two Ball 
engines of 70 and 30 h. p., respectively. 
hroughout the entire system there is used the Western 
Electric double. le multiple cut-out, recently described in 
these pages, and by means of which lamp circuits may be 
tested and fuse strips inserted while the current is on the 
system. 
The system is operated throughout the night, and entire 
dependence is placed upon it for the lighting of the prison. 
he illustration, Fig. 2, gives an excellent idea of the 
manner in which the scheme of illumination above described 
is carried out. As will be seen, the lamps are placed upon 
the walls and shine into the cells at a safe distance, being 
entirely beyond the reach of the prisoners, yet under direct 
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and immediate control of the keeper, who also has every- 
thing in clear view. "The advantages gained are such that 
we need not wonder at the growing favor in which electri- 
cal illumination is held for lighting prisons. Another 
feature, incidental but none the less noteworthy, is the im- 
provement in hygienic conditions obtained with the elec- 
trie light, whose purity and cheerfulness have been ob- 
served to have a marked influence for good on the spirits 
of those held in durance that ceases to be vile. 


A CONTINUOUS CURRENT TRANSFORMER: 


THE continuous current transformer at the Chelsea Com- 
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has been to wind up the primary into thin ebonite troughs, 
which аге laid along on the surface of the armature. This 
has proved efficient so far. The insulation resistances, 
which have been steadily rising since the commencement . 
of the tests, is at the time of writing as follows :— 


Between the windings, 
* the thick wire and frame 
of machine, . à 
** the thin wire and frame 
of machine, 


17 megohms. 
7.5 “ 


9 «€ 


A test has recently been made of the performance of the 
transformer, the readings and the results of which are 
given in the table below : 


Fia. 2.— WALL LIGHTING IN THE BRIDEWELL PRISON, CHICAGO. 


pany’s station at Draycott Place, in London, resembles in 
design an inverted Elwell-Parker dynamo. The armature 
is of the drum type, the two windings being upon the same 
core, and à commutator for each is arranged at opposite 
ends of the armature. The machine has been constructed 
by the Electric Construction Corporation (Limited), and 
has given very satisfactory results during the time it has 
been under test. The output for which the machine is 
intended is 33,500 watts, and the speed 1,000 revolutions 
per minute. There is obviously a necessity for extra pre. 
caution in insulating the high and low tension circuits 
from each other in the armature of the transformer, on 
account of the mechanical stress. 

The method adopted by the designers of the machine 


1. London Electrician. 


Record of Tests with Continuous Current Transformer, 


. 1n London. 
PRIMARY. | SEL ONDARY. 
E. M Watts ab E. M. F. . Watts de Commer- 
- t. t ter- |C fn- 
A a Curren 80 a em urre't| livered.. | = Euer 
1 604 72.5 43,790 || 1115 320 | 85,536 , 81.8% 
2 606 72.5 48,985 111.5 327 | 86,816 | 82.5% 
8 588 | 64 37,632 || 110.5 280 | 30,814 | 82.2¢ 
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Амома the young men who have contributed to the 
development of electrical science in its application of elec- 
tricity, as an agent of light and power, few have done 
better work than the subject of this article. 

Born in 1858, not yet 32 years old, Mr. Stanley has 
already a substantial reputation as an inventor and designer 
of electrical machinery. His tastes were early manifested. 
When a small boy he had a carpenter’s bench and chest of 
tools and a lathe in his father's attic, and took a single 
course of drawing lessons; and, with another lad, built and 
worked a line of telegraph between their houses. Through 
one of his tutors he became interested in chemistry and in 
nickel plating by electricity. Still it was not realized that 
he had a pronounced bent for 
invention, and he was sent to 
the Classical School at East. 
hampton, where he fitted for 
college. He matriculated as a 
student at Yale, in 1875, when 
17 years of age. Having a 
strong desire, however, for 
more active practical work than 
classical studies afforded, al- 
though standing high in his 
class, he abandoned his college 
course, and became engaged 
in a successful nickel plating 
house in New York city, where 
he worked with his own hands 
until he had learned the art 
practically. He then concluded 
to cast his fortune in the new 
born electric light industry. 
He sold out his interest in his 
business and engaged as a com- 
mon laborer in ilo shops of the 
Un ted States Electric Light 
Company, for seven dollars a 
week. An incident illustrative 
of his whole life and character 
soon took him from the work- 
shop into the laboratory and 
brought him to the notice of 
the electrician of the company. 
He learned that Mr. Hiram S. 
Maxim desired to secure for 
laboratory use some paper ofa a | 2. 
special kind for which his 
agents had been vainly search- 
ing among the dealers in New 
York. Mr. Stanley went to Dalton, Mass, obtained a 
sample at his own expense, and a few days afterward handed 
the desired article to Mr. Maxim, much to that gentleman's 
surprise and gratification. | 

Mr. Stanley was immediately transferred to the labora- 
tory, in which he remained until he voluntarily left the 
company about 1883, when he was offered and accepted 
the position of superintendent of the American Electric 
Co. This position he left to take charge of the Boston 
Laboratory of the Swan Electrio Light Co. While con- 
nected with the Swan company, Mr. Stanley made the 
acquaintance of Mr. George Westinghouse, Jr., an 
acquaintance which resulted in the subsequent purchase by 
Mr. Westinghouse of all the inventions theretofore made 
by Mr. Stanley, upon which basis was founded the now 
well-known Westinghouse Electric Company, with which 
Mr. Stanley has been continuously connected since its 
organization. 

ides doing a large amount of valuable work in vi d 
ing electrical apparatus and in similar directions, Mr. 
Stanley has been fertile in inventions, without a mention 
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of some of which any sketch of his life would be 
incomplete. 

In 1883 Mr. Stanley constructed a welding machine with 
which he electrically welded the terminals of a storage 
battery he was then constructing to the grid of the pate 
He also suggested to the plumbers of Englewood, N. J., 
that they adopt this process in joining iron and lead pipe 
for house plumbing. 

In 1881 he devised an improved method of exhausting 
incandescent lamp bulbs ; exhausting by à mercurial pump 
into à vacuum produced by a mechanical pump, thus in- 
creasing not only the rapidity with which the pumps can 
be worked, but also the degree of vacuity obtainable. 

Together with Mr. E. P. Thompson, Mr. Stanley devised 
the method of treating silk thread for the manufacture of 
incandescent lamp filaments, now in use by the Sawyer- 

Man Company. Previously the 
manufacture of carbon fila- 
ments from materials contain- 
ing nitrogen compounds, such 

as silk, had been difficult, 
owing to the fact that the silk 
would melt when heated below 
the carbonizing temperature. 
By removing a portion of the 
nitrogen compounds from the 
thread they found that a fila- 
ment was produced having a 
condition resembling unstable 
equilibrium of the atoms, which 
could be carbonized at a tem- 
perature as low as 125° F. 
Some of these silk carbon lamps 
at the Electrical Exhibition, at 
Philadelphia in 1884, showed, 
during life, the highest effic- 
iency of any lamps exhibited. 
During the year 1884 and a 

part of 1585 Mr. Stanley was 
engaged in experimental work 

in the shops of the Union 
Switch and Signal Company, 
Pittsburgh. In October, 1885, 

he removed on account of his 
health to Great Barrington, 
Mass., where he built and equip- 
ped a complete laboratory for 
experimental work. During 
these years he first designed 
the form of induction coil, 
or, as first called by him 
converter, of the type 
now largely used in this 
country. le also developed the self-regulating system of 
alternate current distribution now in use by the Westing- 
house Electric Co. Having observed some apparatus of 
the Сашага & Gibbs system, imported by the Westing- 
house Co. in the spring of 1885, he ascertained its defects, 
and determined that the best system of distribution by 
converters involved the use of an alternate current genera- 
tor, giving a current of constant potential and high к. м. к. 
with converters connected in multiple arc, the converters 
being constructed in such a way that practically no cur- 
rent should traverse the primary circuit when the second- 
ary circuit was open, and also so organized as to allow cur- 
rent to flow through the primary circuit in direct propor- 
tion to the current abstracted from the secondary circuit, to 
the end that the current produced by the dynamo should 
always be proportionate, and equal, to the current used in 
the consumption circuit. In order to demonstrate the prac- 
ticability of his system, Mr. Stanley equipped and put in 
operation in the spring of 1886, in the village of Great 
Barrington, a practically operative lighting plant, which 
may be fairly said to have been the first successful alter- 
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nate current electric lighting plant in this country. All 
the apparatus was made at his laboratory in Great Barring- 
ton, and though crude in finish produced good results. The 
system was at once adopted by the Westinghouse Company, 
the first commercial plant being put in operation at Buffalo, 
N. Y. on Thanksgiving Day, 1886. 

In connection with the operation of the Great Barring- 
ton plant, Mr. Stanley constructed a regulator for the 
dynamo, the mechanism of which was controlled by a 
repulsion dynamometer, operating upon the principle of 
repulsion explained by Prof. Elihu Thomson in his lectures, 
and explained and illustrated at length in a recent article 
by Prof. Fleming. This dynamometer was the first piece 
of apparatus constructed operating upon this principle. 

Perhaps no one of Mr. Stanley's inventions has excited 
more general interest from both a scientific and a praotical 
point of view than his self-reguiating constant current 
dynamo especially adapted for alternating current arc light 
systems. In this machine the regulative effects are pro- 
duced, not by any pronounced departure in constructive 
details from well known forms of dynamos, but by such 

roportioning of the parts that, whatever the resistance 
in the external circuit, an electromotive force will be devel- 
oped sufficient to maintain an approximately constant cur- 
rent value, One of the fundamental principles underlying 
the operation of the machine is that the magnetie conduc- 
tivity of the magnetic circuit provided for the field lines of 
force, and consequently the effective value of the field lines 
of force, is varied by opposing the magnetic potential of the 
field with a counter magnetic potential, due to the arma- 
ture current, and varying with variations in the resistance 
of the work circuit. 

The fruits of Mr. Stanley's restless energy in the field of 
invention have been so numerous that full mention even of 
those of considerable importance is impossible here. While 
he seems sometimes to solve electrical problems almost 
. intuitively, his success in this field of work is chiefly due 
to his power of intense and energetic application to the 
work in hand, a quality.which has won for him a degree 
of success seldom secured by so young a man. 


AN ELECTRIC COAL MINING EQUIPMENT. 


In our last issue we gave a description of the highly 
interesting electric plant recently put in operation in the 
First Pool Monongahela Gas Coal Co.’s mines at Willock 
Station, Pa. This electric equipment was designed and 
installed by the Mill and Mine Electric Equipment Co., of 
Pittsburgh, Pa., under the supervision of Mr. W. A. Giles 
general manager and electrical engineer for the company, 
to whom we are indebted for further interesting particu- 
lars regarding the plant. 

The power plant consists of two 12x20 Carter engines and 
one 30 h. p. 3-wire, 4-pole Westinghouse self-exciting, alter- 
nating generator. All switches, meters, etc., are mounted 
on a switchboard in most convenient location to be easily 
handled. The voltage on the main line is about 300 volts. 


Inserted in the main line at convenient locations are sev- . 


eral specially designed mine switches with safety catch 
attachments, and all switches used in these mines are so 
designed that no metallic part is exposed. All wood work 
of the switches is made thoroughly waterproof and the 
switch handle is detachable and carried by the motor man. 
This prevents the switch being tampered with by meddle- 
some persons. 

The wire used in these mines is all of the Clark rubber- 


covered special mine finish type, and all wire connections . 


are made with McIntire connectors. All wood work is 
made waterproof with P. & B. compound. The coal cut- 
ting motors in the rooms are connected to the main line by 
a specially made insulated flexible cable, which can be 
coiled on a special reel and taken to another room in a few 


minutes, This cable when in use is supported by glass 


hook insulators made for this purpose. 
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Six * Hercules? coal mining machines, with 3 h. p. Tesla 
motors mounted thereon, as shown in the engraving, Fig. 2, 
are now in operation in these mines. The machine and 
motor complete weighs about 1,000 pounds and is easily 
handled and shifted from room to room by one man. A 
specially designed truck is used in conveying machine 
from one room to another. These machines, by means of 
a set of gang bits or augers, make an undercut 3 inches 
high, 36 inches wide by 42 inches deep. One man with 


this machine will average 40 cuts, or about 43 tons of clean 


cut coal in 10 hours, 
to 14 pick miners, 

The ventilating outfit in this mine consists of a 12 ft. 
Pollock fan, with a capacity of 30,000 cubic feet per 
minute. It is situated at the bottom of a shaft 75 feet 
deep, and is so arranged that the fan can be changed from 
an exhaust to a blower in 5 minutes. This fan is also run 
with a 3 h. p. Tesla motor. 

The pumping outfit consists of a centrifugal pump of a 
capacity of 90 gallons per minute, mounted on the same 
truck with 3 h. p. Tesla motor and connected to the same by 
means of a belt, as shown in Fig. J. This pump and motor 
can be taken to any part of mine and connected to the 
power line in a few minutes. 

These mines have an incandescent electric light plant, 
consisting of a United States 300.volt, automatic incan- 
descent dynamo, running 150 Sawyer-Man lamps, mounted 
in special waterproof mine sockets with rubber insulating 


his is equal to the product of 12 


joints. These lamps are connected in loops of three in. 


series across the main circuit, and placed along the main 
entry at a distance of 80 to 90 feet, and three 16 c. p. 
lamps are placed ineach room. This gives perfectly satis- 
factory illumination and demonstrates the great importance 
of better light in coal mines. 

The following record shows the large amount of work 
which can be accomplished with but a few machines. 
Indeed it has been demonstrated that they can work faster 
than the rooms can be cleaned up of the coal which is 
brought down. The record, which is taken from the com- 
pany's books, extends from July 1 to Aug. 8, and each cut 
represents about 1,1, ton of nut coal. 


No. of Machines at No. of Machine- 
Work. No. of Cuts Made. Hours Run. 


July 11. 5 113 39% 
© д.......... 4 119 3457 
5 4 107 29 
M eer 4 117 8214 
* RB LLL. 4 109 31 
“9.......... 4 140 37 
©10......... 4 197 3454 
N 4 184 35 
„ 12 4 135 354 
ME, PENA 4 130 85 
ee 4 134 3614 
“16.....:..... 4 134 36 
О MEME 4 140 38 
„„ 8 55 14 
©19.......... 3 81 8 
E NEN 3 69 17 
E MM 4 80 201€ 
LIO OR DE 4 101 29 
ab o sores 4 184 36 
4% ...... 4 69 19 
ns 8 45 12 
“98, ос 4 124 35% 
4% 299 4 103 2856 
% 80 — 4 75 21 
„ 3 55 16 

Aug. 11. 4 118 80 
Du бане qe, 4 194 33 
VR MUT 4 116 9514 
um neo 4 127 34 
LM O 4 141 86 
e 4 13⁰ 88 
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a similar equipment in Mr. Frank Armstrong’s Summer 
Hill mines at Woodville, Pa. This company has done 
considerable of this work, and has on hand several orders 
for electrical mill and mine outfits, It has also designed 
a special electric mine locomotive and sparkless signal 
system, which is very essential in gaseous mines. 


THE BARRIETT MOTORS. 


For some time past Mr. S. L. Barriett, electrician of the 
New York Electrical Manufacturing Co., recently organ- 
ized by Mr. A. Noll, has been engaged on the designing of 


various sizes of electric motors, the manufacture of which . 


has now been actively undertaken and which embody a 
a number of novel features worthy of description. 
Beginning with the large machines, Mr. Barriett has 
chosen the design shown in the accompanying engraving, 
consisting of a consequent pole field having wrought iron 
cores with cast iron yoke piece and base. The core of the 
armature is built up of annealed charcoal Norway iron 
discs, which are first rumbled, in order to remove the 
scale and to get rid of the sharp corners left by the stamp- 
ing process. One sheet of insulating paper is placed 
between adjoining plates and two sheets at every fifth plate. 
In order to make the magnetic circuit as perfect as 
possible, the joints between the field cores and the yoke 
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pieces and base are scraped so as to bring the metallic 
surfaces in absolute contact over the entire area. This, of 
course, reduces the resistance of the magnetic circuit con- 
siderably, as is shown by the high efficiency obtained in 
the machine. 

The armature discs are not mounted directly upon the 
shaft, but upon a hardwood sleeve which is run over the 
shaft, and the armature discs clamped by end plates having 
teeth for the guidance of the armature wires and in 
order to retain them in position. The spindle is left rough 
until the discs are all mounted upon it and screwed up, after 
which it is turned down true to a B. & S. plug gauge. 

Mr. Barriett is a thorough believer in securing perfect 
running balance for all revolving parts, and hence has 
devoted special care to this consideration. Thus, in the 
first place, the core, when mounted upon the spindle, is 
balanced without the winding upon it, but with the pulley 
mounted at the end of the spindle. The latter is also 
finished all over in order to obtain perfect balance. The 
armature is then wound and balanced again, the final 
balance being obtained by the solder on the holding-on 
bands. 

Thorough lubrication has also been provided for in a 
very ingenious way. Situated below each bearing is a large 
reservoir, which is filled with oil. Supported in loose bear- 
ings in this reservoir are two circular iron dises which dip 
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into the oil, and are attracted to the spindle by magnetic 
action. As thé spindle revolves the discs constantly turn 
with it, bringing a continual fresh supply of oil to the 
bearings. A single filling of the reservoir suffices to 
lubricate the bearings for weeks without any attention 
whatever. 

The machines of this type manufactured by the com- 
pany range in size from 4 h. p. up to 10 b. p., and in 
order to show the extent to which the material is utilized, 
we give below the details of the construction of the 1 h. p. 
Barriett motor designed to run at 220 volts: 


Resistance of Armature, : 8 ohm 
“ * Field - : 430 ohms 
Diameter of Ármature, - 5 inches. 
« * Field cores - - - 34 * 
Length of Armature Core, - - 5} * 
“ «€ Field se: s : 5 „ 


The armature is wound with 60 sections of No. 21 B. & 
S. G. wire, with 28 turns to each section, and there are Зо 
segments in the commutator. The field is wound with No. 
23 B. & S. С. wire, having a resistance of 430 ohms and 
with 7,990 turns on each leg. The motor runs at 1,850 
revolutions per minute, and the pulley is 44 inches in 
diameter. 

Mr. Barriett has also designed a very compact little fan 
motor, which has a magnetic circuit energized by a single 
field winding, and built up of laminated sheet iron baked in 
Japan varnish, The little motor is series wound, the 
armature having a resistance of 5 ohms and the field 400 
ohms. Thus, when running at the full speed of 1,650 
revolutions on a 110 volt circuit, the motor only takes one- 
sixteenth of an ampere. The work accomplished by the 
little motor is certainly astonishing, and the noise and 
vibration has been reduced to a minimum by shaping the 
fan blades in true helicoidal form, in exact imitation of a 
screw propeller. 

These pigmies, as well as the machines of the larger type 
built by Mr. Barriett, are all made with interchangeable 
parts throughout, even the commutator on the smallest 
fan motor being made by standard machinery designed by 
Mr. Barriett for that purpose. The results obtained there- 
by are extremely satisfactory, resulting in a uniform 
product of the highest excellence. 


THE OKONITE FACTORY AT PASSAIC, N. J. 


AMoNG the materials іп use in electrical engineering 
work a leading place must unquestionably be given to the 
conductors employed. "The best work in any direction, 
whether it be a dynamo, motor or any other piece of elec- 
trical apparatus, must ќо a large extent be affected if the 
conductor employed to connect one apparatus with another 
is defective. In the progress which has been effected in 
the construction of electrical apparatus generally within 
the last few years, that pertaining to the manufacture of 
electric wire and conductors of all kinds has not lagged 
behind. Indeed the result obtained within that period 
may be said to be little short of a revolution so far as the 
industry is concerned in this country. Not that good wire 
was not made before this period of great activity, but un- 
fortunately it was not employed to the extent to which it 
was desirable to use it, with the result that frequent losses 
and other inconveniences were erperienced, which, with 
good conductors, would never have occurred. Gradually, 
however, the consumers of wire began to realize the im- 
portance of employing wire having good insulation, with a 
result that the demand for this class of goods has reached 
proportions which are now scarcely realized, and the effect 
of which is to have built up an enormous industry, which 
is constantly on the increase. 

Among the insulated conductors that have deservedly 
won a high reputation is that manufactured by the Okonite 


Aug. 20, 1890.] 


Company, of this city, and we propose in the following to 
give a brief description of the methods employed by them. 
The works of this company are situated at Passaic, N. J., 
and as power is not an inconsiderable item in the cost of 
manufacture of any apparatus, the company have wisely 
situated their factory in close proximity to a large water 
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an area of about six acres; 400 hands or more are em- 
ployed, turning out about 60 miles of insulated wire per 
day. Water power, as stated above, is used for driving 
the machinery. This is furnished by the Dundee Canal, on 
which the factory is situated, but in case this should be 
unavailable from any cause, a steam engine of 250 horse- 


Е19. 1.—WIRE COVERING ROOM IN THE OKONITE. FACTORY. 


power, which has thus far been unfailing in its supply for 
many years. The factory at this date is a three-story 
brick building, 380 x 60 feet, with a wing 70x 120 feet, 
and engine and boiler room, 80 x 60 feet, adjoining. There 
are also carpenter, machine and blacksmith shops on the 
premises. The entire group of buildings and plant cover 


power capacity proves an efficient substitute. In the en- 
gine-room is also a 50 horse-power Thomson-Houston dy- 
namo, used in connection with the incandescent lights with 
which the factory is supplied | о. 
Proceeding now to the manner in which the wire 1s pre- 
pared, the first step necessary is to thoroughly clean the 
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surface of the copper and to tin it ; for this purpose the 
wire is passed through a pickling bath and then through 
another of tin, which gives it a bright, smooth surface. 
The tinning, as is well known, is done to prevent the cor- 
rosion of the copper, which would reduce its effective 
cross-section when exposed to the air and moisture. When 
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a templet and forcing the insulating material about it, 
the company employ the following method: The okonite 
material, which consists of a mixture of pure rubber with 
other ingredients, is rolled out into thin sheets exactly the 
thickness of the insulation required. This is then placed 
on wide strips of tinfoil and then cut into strips of a width 


Fig. 4. —CABLING AND ARMORING ROOM IN THE OKONITE FACTORY. 


thus prepared it is ready for the application of the insulat- 
ing material. 

n applying this to the conductors the Okonite Co. pur- 
sue a unique process, which they claim insures perfection 
of insulation. Contrary to the usual method of what is known 
as “squirting,” that is, passing the conductors through 


sufficient to cover the wire of a given size. It is rolled on 
large reels in the form of a tape and passes to the next 
process, which consists in applying this tape to the wire. 
The accompanying engraving, Fig. 1, shows a scene in the 
room in which the tape is so applied to the conductor. The 
wire, guided by means of a templet, is surrounded by the 
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tape, which is molded around it, leaving the burr on the 
edge which is so characteristic of okonite conductors. In 
this condition the foil.covered and insulated conductor is 
rolled up on large reels and placed in vuloanizers, where it 
is subjected to a temperature of over 300? F. These 
reels are kept constantly revolving, so that the wire 
may not settle down and dolos the insulation, as would 
be the case if the wire were allowed to remain stationary 
in the vulcanizer. After remaining in the latter for the 
required time, the foil.covered wire is taken out and the 
foil stripped off, leaving the insulation exposed. The 
stripping process is accomplished at very great speed. In 
order to insure integrity in the insulation of the wire, it is, 
of course, necessary to test every piece before it is allowed 
to go out of the factory, and indeed the system of the 
company is such that a continual record is kept of every 
length of wire from the first to the last operation, so that 
any trouble which may occur can be directly traced to 
its source, and each handling must be accounted for by 
those in whose charge it is. After the wire has been insu- 
lated, it is placed in the testing tanks connected with the 
testing room, which is illustrated in the engraving, Fig. 2. 
Here the testing is carried on by means of four Thomson 
galvanometers and any faults located are noted. The 
methods of finding faults employed in the factory are 
very interesting. Of course a series of galvanometer tests 
might show and give an approximate indication of the 
location of the fault, which may only be a very slight leak; 
but as this would require some time, the method is em- 
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by the Thomson. Houston dynamo of 450 lamps capacity, 
which is the n illumination employed on the premises. 
The company do not employ coal as a fuel, but have 
arranged their own oil burning plant, which has given 
reat satisfaction. The steam required is that employed 
or the use of the vulcanizers, siuce, as stated above, the 
water power is sufficient for the power required. Besides 
the insulated conductors of the highest grade manufactured 
by the company at the works, the Candee line wire is also 
made here and the Manson tape. The Candee line wire is 
first covered with insulating compound, then taped, then 
braided, and finally soaked in weather-proofing insulating 
material. 

The works are under the supervision of Mr. F. Caze- 
nove Jones, superintendent, with Mr. Christ. Klotzbach, 
assistant superintendent. As recently announced by us, 
the Okonite Company have lately made very influential 
English connections, and a branch factory for the manu- 
facture of Okonite conductors is now being equipped in 
Manchester, England, which will be planned after the 
American works. 


THE NEW STANDARD TRIPP ELECTRIC RAILWAY 
TRUCK. 


THE advent of the electric car and the suddenness with 
which it has sprung into favor have induced car builders to 
make large improvements in the form of truck, and amon 
those who have devoted special attention to this brano 
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ployed of developing the fault so that it can be located 
very quickly. For this purpose, as soon as a fault is 
detected in a coil or reel of wire, it is placed in a special 
tank filled with water, one end being connected with the 
terminal of a dynamo developing an electromotive force 
of 2000 volts, and the circuit being closed to the other 
terminal by means of a plate immersed in the tank. The 
instant that the circuit is closed a flash occurs at the 
defective spot in the wire, and the insulation is burned out 
at that point. With the fault thus thoroughly developed, 
the coil is placed in circuit with a ‘‘ buzzer” arrangement 
as a detector. The man in charge, by manipulating the 
various convolutions of the coil, by submerging and draw. 
ing them out of the water, is able to pick out the faulty 
convolution in the fraction of a minute, and the weak spot 
is at once located by the burn-out, which is always quite 
marked. | 

After the wire has been thoroughly tested, the next 
process it undergoes is that of braiding. This operation is 
performed in the room illustrated in the engraving, Fig. 3, 
a large number of machines being in operation in the 
factory for that purpose. 

As is well known, the Okonite Company also manu- 
facture cables for all electrical purposes and are equipped 
thoroughly with cabling and armoring machines. Several 
of these are employed, a few of them being shown in the 
engraving, Fig. 4. At the works there is alao in constant 
operation a Thomson welding machine, by which 
all joints in the wires are made. The works are also lighted 


are the Tripp Manufacturing Co., of Boston, whose latest 
and most improved form of truck we illustrate in the 
accompanying engraving. 

This truck is made for 14, 16 or 18 foot cars, with, or 
without, the extension springs shown in the engraving, 
which are designed to prevent oscillation of the car. For 
the largest car a bottom truss is used from end to end of 
the equalizing bar and bolted to it by four vertical sup- 


ports. As will be seen, the equalizing bar is perfectly 


straight, and quite unlike the form now generally em- 
loyed, which usually bends up over the journal boxes. 
he boxes in this case are simply bolted with steel pins 
through a lug on the box to the equalizing bar, which 
makes it extremely easy to lift the car from the wheels. 
All that has to be done is to jack up the car, take out the 
four bolts, and run out the wheels. 

The Tripp trucks are noteworthy, not only on account 
of the Tripp anti-friction bearings with which they are fit- 
ted, saving.a very large amount of power, but on account 
of their extreme simplicity, there being very few parts, and 
a minimum of bolts. They are being widely adopted all 
over the country by electric railroads, especially in the 
West, where the dust-proof bearings are proving very val- 
uable. 'l'he saving in power effected is also an important 
feature in the West, owing to the high price of fuel. A 
large number of these trucks are now being placed in Van 
Couver, Seattle, and all along the Pacific coast, where a 
thoroughly well constructed and elastic truck is required, 
as the road-beds are not, as a rule, as good as in the East. 
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BY DR. 8. 8. WHEELER, 


Тнк type of machine now being constructed by the 
Crocker- Wheeler Motor Co. has been adopted after a long 
series of experiments, and is believed to he the best possible 
form for a perfect motor. It is the combination of a num- 
ber of ideas with which we have long been impressed as 
being vitally necessary in the construction of perfect 
motors for practical work. 

Believing that much of the expense usually incurred in 
placing motors upon the market might be saved if more at- 
tention were paid to what might be called the expensive 
construction of machinery in order that its operation should 
be cheap, and if machines were built heavier and stronger, 
they would obtain a much better footing with the public 
than could be secured by any other means. 

Among the features which we have considered in need of 
special care are, the heating of motors, due to overcrowd- 
ing with current, the want of attention to lubrication of 
the bearings, the imperfect insulation of the iron parts of 
the machine, the elimination of end thrust, the increase of 
contact surface of the field yoke, the removal of * armature 
support from between it and the commutator, and the 
doing away with the probability of accidental grounds, and 
many other features. | | 

e believe we have produced a series of motors which 
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are not only improved in all these respects, but which, 
being so improved, are practically perfect. The smallest 
of this series (1/6 h. p.) of which a view is presented in 
the accompanying engraving, is perhaps the most interest- 
ing on account of its extremely small size, and the fact that 
it embodies all of the new features alluded to. This motor 
gives its full power at 1,800 revolutions, with a weight of 
25 Ibs., and at an efficiency of 72 per cent. The magnetic 
circuit is of equal carrying capacity all around, the forged 
cores being set into a cast iron base to a depth sufficient to 
give a cross section in the cast iron enough greater than 
that of the wrought iron to make up for its inferior mag- 
netic capacity. . 

The pillow blocks, which are of the self-centered style 
made to fasten with one bolt, carry bearings provided with 
universal ball joints for easy alignment, and self-oiling 
ring attachments. "These rings, traveling upon the shaft, 
carry oil up continuously from the oil wells in the lowér 
pu of the pillow block. The use of self.oiling bearings 

as never before been attempted in small motors, but there 
can be little doubt that, in this particular, our advocacy of 

erfect construction for even the smallest motor is most 
important. The smaller a motor, the more likely is it to 
be put up anywhere—on a bracket—and neglected ; there- 
fore the importance of self-oiling devices is obvious. Fresh 
oil is supplied in these reservoirs every two weeks, instead 
of daily, as is usually required, by drawing off the old oil. 
This is accomplished by first removing the thumb screw 
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from the opening at the base of the pillow block, and then 
putting in fresh oil at the upper opening. 

The armature is mounted on a face plate on one side 
only, thereby freeing the commutator and its connections 
from any possibility of accidental grounding against an 
inside supporting spider. The armature and its connections 
are entirely covered, as in larger sizes, to keep out metallic 
dust, etc. The brushes are supported on a rocker arm and 
are held in small brush holders, provided with adjustable 
steel tension springs,and the direction of rotation of the 
motor may be reversed by shifting the rocker arm and re- 
versing the brush holders, The rocker arm may be 
rotated the entire 360 degrees, a sufficient space being left 
around the bearings to clear the nuts on the ends of the 
brush rods and the flexible cable connections, so that in no 
position of the brush fittings could any accidental contact 
occur. The armature core reaches close to the inside of 
the pole pieces, and, being of the same width as the latter, 
holds the armature centralized by its magnetic attraction 
and relieves the shaft of all end thrust ; in fact while it is 
thus held without friction, it is held so powerfully that it 
ів not didturbed by the thrust of a large fan attached to 
the shaft. | | 

These machines are wound for any number of amperes 
or any number of volts; those wound for incandescent 
circuits being of three classes: “ Plain series” for steady 
work, such as driving fans and pumps; plain shunt,” 
for variable work, which requires that the motor itself 
maintain steady speed automatically ; and “series with 
double speed," used for running fans and other work at 
either slow or high speed. he controlling switch is 
attached to one of the pole pieces directly over the field 
coil, so that all of the connections are made directly from 
beneath. In the case of the ** shunt? machines, a starting 
coil for the armature is wound upon the nearest leg of the 
field, and is so connected that when the armature current 
раа through it in starting, it tends to strengthen the 
field. | 

The outside dimensions of the machine age 94 x 84x 64 
inches ; diameter of shaft, 3/8 inch ; revolution of constant 
speed machine 1,800, or as slow as 1,000 when required, 


“AJAX” CENTRAL STATION AND POWER SWITCHES 
BY С. 8. VAN МОВ. 


SiNcE the general adoption of electricity for transmit- 
ting power to great distances, for the operation of street rail- 
ways, mills, mines and other industries, ‘electricians have 
given their energies to the task of designing reliable appa- 
ratus for the generation, control and manipulation of the 
necessarily heavy currents at greatly increased potentials, 

Modified forms of the already familiar generators and 
motors have shown themselves efficient in the new field; 
improved line wire and insulators have had the desired 
effect of increasing the insulation of long circuits; current 
indieating apparatus has had a share of thought and atten- 
tion, and a corresponding advance has been made in that 
part of the station outfit. 

In the line of progression, and in response to the 
demand for a better station switch, suitable in design for 
any current capacity at any potential and which should 
be reliable under all conditions, the conception of the 
principle of the * Ajax" switch was formed. 

Probably the first requisite in any switch should be 
ample current-carrying capacity. This can be obtained by 
using sufficient metal of good conductivity, and securing 
good, rigid contact surfaces. 

Next in importance to carrying capacity should be the 
breaking capacity. If it is important to have a snap 
movement in an incandescent lamp socket, where one-half 
ampere of current is used, it surely ought to be essential 
in a larger switch. How often have we seen well propor- 
tioned switches blackened and blistered, sufficiently to 
impair their usefulness, because, in an emergency, or a 
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moment of careless forgetfulness, an attendant had opened 
the circuit at that point while a partial or full load of cur- 
rent was passing Many-slow motion station-switches are 
placed where it is predetermined that no current shall be 
flowing when the circuit is opened, yet the emergency 
comes, sooner or later, and the result is as described. 

The“ Ajax switches are made of metal of high con- 
ductivity, properly proportioned and finished, so as to secure 
a maximum carrying capacity for a minimum amount 
of metal, and, being mounted on slate bases, they 
are practically indestructible from апу reasonable 
overload. The new carrier and spring causes an instan- 
taneous break across two or more long lines of contact, 
* simultaneously, which movement is entirely uncontrolled 
by the hand of the operator, and eliminates burning of 
the points of contact, when called upon to open, or break, 
its maximum load or a short circuit, Hence it would ap- 
pear to be thoroughly reliable in the hands of the most 
ignorant, and wholly indestructible in any use for which it 
is intended. 

The accompanying engraving, Fig. 1, illustrates a station 
dynamo switch of 200 amperes capacity designed for single 
trolley railway work. As will be seen, the snap move- 
ment is obtained by the employment of a hollow slotted 
carrier, pivoted on the same bolt on which is hung the cast 
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tongue, which supports the current-carrying blade. Within 
this hollow carrier is a flat leaf spring, with one extremity 
extending into the handle and fastened there, while the 
other bears directly on the lower end of an extension of 
the cast tongue. hen the handle is pressed backward 
the carrier moves in a vertical plane, while the contact 
clips hold the blade and tongue stationary until the stop 
at the lower end of the slot in the carrier bears on the 
tongue; then all raise together. 

hile the tongue remains stationary, the moving carrier 
exerts a pressure on the spring, which is sufficient to over- 
come the friction of the clips on the blade before the latter 
quite reaches the top, so that an exceedingly rapid move- 
ment is acquired at the lines of breaking contact, inde- 
pendent of the movement of the handle by the operator. 
The current-carrying blade is so bent and placed in all of 
the high potential switches of the “ Ajax” type, as to 
admit of an insulating screen being placed between the 
clips, which engage the extremities of the blade, thus obvi- 
ating the possibility of an arc between the contacts when 
the circuit is opened. A flat spring, composed of two or 
more leaves, was selected for these switches as the type 
combining the greatest elasticity with longest life. 

For currents not exceeding 300 amperes at 600 volts, a 
switch as above described will open a short circuit without 
the slightest injury to contacts; and by the addition of a 
pair of simple spring brass brushes, so arranged as to shunt 
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the main circuit on two oarbon plates and to break the 
shunt circuit last, an * Ajax " switch can be made to suc- 
cessfully break an almost unlimited amount of current at 
a very high potential. 

As an example, we may mention an “ Ajax” switch 
which had repeatedly broken a circuit carrying 850 
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Fid. 2.—T HR AJAX » DOUBLE POLE SWITCH. 


amperes, close inspection of which failed to show that the 
switch had ever been used, so complete was the protection 
against burning or arcing. 

The accompanying engraving, Fig. 2, shows the double 
blade for very heavy capacity switches, as well as the car- 
bon plates of the shunt circuit, with the light brass springs 
still in contact after the main circuit is broken. 

The illustration, Fig. 3, gives a good idea of the form of 
the “ Ajax ” feeder switch cut-out. This form of switch 
occupies a very limited space on the switch board, a valu- 
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Ба. 3.—THE “ AJAX „ DOUBLE POLE SwiTCH. 


able item where a short “bus rod” is required to supply 
current to many feeders, and, as shown, makes a very 
desirable form of feeder cut-out. A suitable insulation is 
inserted in the curved tongue, 80 as to electrically separate 
its ends ; the under surface of the arch is lined with fibre, 
which projects well beyond the sides of the castings, so as 
to prevent the formation of an arc when the fuse melts ; 
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and large cap screws, with washers, secure the ends of the 
fuse wire which electrically connects the copper blades. 

By this construction, it will be seen that, besides the 
small space occupied, one insulating screen answers for 
both cut-out and switch and that a fuse wire can be 
replaced while the switch is open, and consequently out of 
circuit, without the usual multiplicity of connections to 
accomplish the same result. | 

The * Ajax" switches are already well-known among 
street railway men using electricity as a motive power, 
and they are [ешр sought by users of stationary motors and 
large incandescent lighting plants, who $i pires their 
qualities of indestructibility and simplicity of action. 


SAUNDERSON'S IMPROVED ARC LIGHT CARBON. 


For many years there have been efforts made for the im- 
provement of carbons for electric arc lamps with some 
measure of success, also for introducing various materials 
into the arc, but in no case has any important advantage 
been gained. In many cases certain substances have been 
ground up and incorporated with the carbon, with the re- 
sult that ashes or clinkers have been formed to such an 
extent as to render the light of less rather than greater in- 
tensity. The most successful carbons have been those 
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made up with finely powdered soft carbon dust. A very 
remarkable discovery, says the London Electrical Engineer, 
has been made, which will certainly give an enormous im- 
p to electric lighting. The inventor, Mr. Llewellyn 

aunderson, of Kingstown, County Dublin, whilst experi- 
menting with the arc lamp in his endeavors to improve its 
power to pierce fog, so as to minimize loss of life at sea, 

etermined upon introducing into the arc minute quantities 
of intensely heated hydro-carbon vapor, so as to enrich 
the light with the well-known fog-piercing rays, viz., yel- 
low and red. Having succeeded by this means in produc- 
ing a beautiful sunshine yellow, he discovered that at the 
same time the intensity of the light was enormously in- 
creased. A plant was put down, consisting of gas-engine, 
dynamo, and electric arc lamps, and the innovation was 
followed up by introducing various gases in to the arc in a 
number of curious ways, only a few of which can now be 
described. The first consisted of a jet through which the 
vapor was projected into the arc, then two jets, and so 
with a number of other contrivances, The hydro-carbon 
was vaporized in the tube leading to the jet, and retarded 
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in its passage by asbestos, etc., to give the carbon time to 
bring the vapor up to an intense heat, and a wick was em- 
ployed to prevent the vapor from going back, as well as 
to supply fresh fluid by capillary action. 

In a series of tests recently made by Dr. John Hopkin- 
son, with the Saunderson carbon, two arc lamps were pro- 
vided, identical in all respecta, with the exception that one 
of them was provided with the new carbon which is illus- 
trated in the accompanying engraving. The E. M. r. and cur- 
rent supplied to each arc were measured by voltmeters and 
ampere-meters, which were afterwards compared with each 
other, and were found to give the same indications for the 
same currents. The lights given by the two arcs were 
compared by a photometer, generally of the ordinary con- e 
struction. 

The final results arrived at by Dr. Hopkinson were as 
follows : Mean potential of ordinary lamp, 39.8 volts; of 
new lamp, 41.4 volts; mean current of ordinary lamp, 
12.4 amperes ; mean current of new lamps, 11.1 amperes ; 
mean energy in ordinary lamp, 493.5 watts; mean energy 
of new lamp, 459.5 watts; mean ratio of the light given 
by the new lamp to the light given by the old lamp, 1.88. 

hus, in these experiments, whilst consuming somewhat 
less energy, the new lamp gave nearly double as much light 
as the old lamp. Dr. Hopkinson concludes, therefore, that 
in an aro of this size a substantial advantage is gained from 
the use of the invention. 

Among the other advantages claimed for this discovery 
we may mention increased steadiness, and, instead of the 
bluish tint always present in the ordinary aro, a fine rich, 
yellowish-white color, very agreeable to the eye, is pro- 
duced, being almost exactly the same as sunlight, and hav- 
ing, itis said, an enormously increased power of penetrat- 
ing fog, 80 important for lighthouse purposes, and for use 
in the military and naval electric light projectors. 

The item of expense in applying the new system is said 
to be so small that it may be neglected altogether, and very 
little or no alteration of the present arc lamps is required. 
The simplicity and cheapness of manufacture is, in fact, so 
great that it 1s probable not more than 20 per cent. or 30 
per cent. in total cost need be added to the present cost of 
the carbons against the diminution of the general cost. 

It may well be asked how these results are attained. Up 
to this moment there is, perhaps, no sufficient explanation, 
but itis highly probable that the exceedingly fine particles 
introduced into the aro, and impinging against the upper 
carbon by the ascent of the hydro-carbon vapor, are acted 
upon with great advantage by the electrical energy, where- 
as the harder particles of the carbons have to be taken 
from their state of cohesion, greatly reduced in size, and 
even then only a small percentage are found suitable for 
the higher incandescence (from which most of the light is 
derived), the grosser particles falling in dust, found after 
the lamp has gone out ; while portions more refractory are 
DE AMEN at all angles, and sometimes with considerable 

orce. 

The quantity of vapor required is astonishingly small, 
that which can be produced from a drop of oil lasting, with 
ordinary carbons, nearly a minute. It is, however, not 
necessary to employ oil, but almost any substance or semi- 
liquid which on bene heated gives off the vapor will answer 
well. For example, vaseline, enclosed in a small capsule of 
the same size as the rod of carbon, and not more than about 
+ inch long, will hold sufficient for the burning of the car- 
bon down to the usual length at which it is generally taken 
out and thrown away. Itis probable that the minute quan- 
tity of vapor required is acted upon freely, and that 10 its 
turn the incandescent gas or particles of vapor assist largely 
in effecting the separation of'the particles of the carbon 
electrodes, for the consumption of carbon is increased by 
about 4th part. 

This invention is now being-tried in a large installation 
in England. The results have been found to be practically 
the same as those certified by Dr. Hopkinson. 
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BAIN'S ELECTRIC COAL MINING MACHINERY. 


AwoneG those who have devoted considerable attention to 
applying the electric current in various ways to the opera- 
tions carried on in coal mines is Mr. Foree Bain, of Chi- 
cago ; indeed, he claims to be the pioneer of this work in 
this country, it being now about one year and a half ago 
that he installed a complete electric plant in the coal mines 
of the Shawnee and Iron Point Iron and Coal Company, at 
Shawnee, Ohio. This plant consists of a well-known coal 
cutting machine, which had been previously operated by 
compressed air, but is now driven by a Bain mining motor 
an electric locomotive capable of hauling a train with 25 
tons of coal up a 5 per cent. grade, and a system of incan- 
descent lamps from the same circuit, which are used to 
illuminate the rooms and entries of the mine. 

The electric locomotive employed in the mine is capable 
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BarN's ELECTRIC MINING MACHINERY. 


of hauling 1,000 tons per day ; one boy who is paid $2 per 
day to run it and another who gets $1.25 per day to couple 
cars and attend to switches, is all it costs for wages, and 
they take the place of 15 drivers and 15 mules, and, accord- 
ing to Mr. Hull, the superintendent, “it is an unquestioned 
success.” 

Mr. Bain has recently worked out and patented a com- 
plete system of mining coal by electrically operated machi- 
nery, which consists of an undercutting machine and an 
overhead drill for drilling a hole in which to place the 
blast. This hole is drilled at the same time the undercut 
is made, and is operated simultaneously by the same motor. 

The undercutting machine is made in two principal parts, 
viz., the outside frame to which the traction wheels are re- 
movably attached, and the inner frame which telescopes with- 
in the outer frame; the inner frame carries the motor and the 
drills. There are thirteen drill rods placed parallel and in 
front of the motor, and every alternate drill rod carries a 
special steel conveyer, stamped from sheet steel and firmly 
secured to the rod. The object of the conveyer is to re- 
move the cuttings from the drills while the slot is being cut 
into the coal. The drills or cutting bits are removably at- 
tached to these drill rods at their extreme forward ends in 
such a manner that they overlap each other in their rotation 
to cut through intersecting planes. The drills are grooved 
together near their rear ends to rotate alternately in opposite 
directions ; by this arrangement it will be evident that a 
continuous slot, penetrating in most cases six feet, can be 
cut with rotary cutters, without interference of the cutters 
with each other, Their relative direction of rotation is 
such that should any one cutter for any reason tend to lag 
in its work, it would be assisted by those on either side of it. 

The motor, which is mounted on the inner frame, and 
which rotates the cutting bits, also supplies the power 
which gives the system a reciprocating motion to feed into 
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the coal ; a clutch immediately in front of the motor con- 
nects it with the driving and cutting mechanism, and 
another, located under, and at the rear of, the motor, is 
thrown in one direction to withdraw the system after the 
slot has been cut. The retrograde movement is arranged 
for a speed four times faster than the speed at which the 
bits are fed into the coal. After the cut has been made 
the machine is shifted and another cut parallel with the first 
is made in the same manner, and so on, until the room has 
been finished. When it is desired to remove the machine 
to another location or room, it may be slightly raised and 
traction wheels put into the studs ; the cutting machine 
os then be disconnected by use of the front clutch lever, 
and the machine then becomes self propelling and can move 
itself around on the floor of the mine or on the tracks in 
the entries. For long distances it is supplied with the trol- 
ley device, illustrated in the accompanying engraving, and 
it may also be used as an electric locomotive for drawing a 
small number of cars. 

In good coal the machine will cut a slot three feet wide, 
four inches high, and six feet under within three minutes. 
It is operated by a specially constructed motor of only 6 
h. p., which, like all of Mr. Bain’s electric mining machinery, 
is operated at 225 volts, 


THE BRYANT ROSETTE FOR FUSIBLE CUT-OUTS. 


. PRESENT practice in electric lighting requires that as far 
as possible each individual lamp shall be protected by a 
safety fuse, and this is specially required in pendant lamps 
suspended from rosettes attached to ceilings. "These ro- 
settes usually contain the fusible cut-outs, and when a 
burn-out occurs, the ordinary detachable cap is removed 
and a new fuse is inserted in the cap. 

The attendant is thus enabled to avoid the inconvenience, 
as well as the danger, of accidentally completing the cir- 
cuit while adjusting the fusible connections, In practice 
he removes the cap, places the fusible connections therein, 
then replaces the cap, and secures it in place. It is of 
course important that this connection should be made in 
the quickest and simplest manner possible, so as to avoid 
the formation of an aro while adjusting the cap in place. 

In the rosette or ceiling block recently brought out by 


-— ET ices 


THE BRYANT ROSETTE. 


the Bryant Electric Co., of Bridgeport, Conn., a special 
arrangement has been adopted by means of which the at- 
tendant places the cap in position, so as to complete the 
circuit by a single movement, thus avoiding the formation 
of an arc. At the same time the construction is such that 
the positive and negative wires are connected at the same 
instant, and when the connection is once made it does not 
have to be broken in attaching the cap in place. 

The manner in which this is accomplished is shown in 
the accompanying engraving, which illustrates the rosette, 
the cap кш removed from the base. Both are made of 
porcelain. Ag will be seen, the base carries a pair of screw 
lugs, which are connected to the circuit wires. Cast on to 
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each lug is a short pillar carrying a screw, which is placed 
somewhat eccentrically in the pillar, and the object of 
which will be explained presently. 

The cap oarries a pair of brass plates to which the flex- 
ible cord is attached, and these plates are connected to a 
second pair of plates by means of the fuse wires. "The lat- 
ter pair, it will be noticed, are perforated and flt directly 
over the pillars on the connecting lugs in the base. 

When the fuses have been inserted the cap is brought 
down on the base, the pillars passing through the perfo- 
rated brass piates in the cap. By then merely screwing 
down on the screws in the pillars, the under sides of the 
eccentrically placed screw heads bear upon the brass plates, 
thus securing the cap firmly in place, and making elec- 
trical connection with the circuit wires at the same time. 
The construction is very simple and the block presents a 
neat appearance. 


* 


THE “CONVENTION” DOUBLE POLE INCANDES- 
CENT SWITCH. 


SIMPLICITY Of construction, efficiency in operation, and 
cheapness are the three main points which are looked for 
in any good article. These three points are aimed at in 
the new Convention“ ineandescent double pole switch, 
which we illustrate below, and which is manufactured by 
the Illinois Electrical Material Company, Chicago. The 
sectional view shows the contact bar resting on the insu- 
lated ratchets. To close the circuit it is only necessary to 
turn the handle to the right, and the bar will climb the 
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grade and take a horizontal position on the brushes fixed 
on both sides, while a second turn gives an instantaneous 
brake, the bar being thrown off by the force of the spring 
about three-sixteenths of an inch. The ratchets are made 
of insulating material, as is also the block supporting the 
contact bars, the small slot cut sideways in the centre 
block aiding to throw the contact bar of the ratchet the 
necessary distance. To convert into a single pole switch, 
it is only necessary to remove the outer contact brush. 


THE “FOREST” LAMP HANGER. 


. WHERE arc lamps are required to light outdoor or large 
interior space it is necessary to provide means for lowering 
them for cleaning and trimming, and in the past frequent 
trouble has arisen, and in some instances loss has been in 
curred, by the breaking or malicious cutting of the rope by 
which the lamp is suspended. То avoid this the Forest 
City Electric Works, of Cleveland, O., has recently brought 
out a novel lamp hanger which is illustrated in the accom- 
panying engraving. As will be seen, the lamp is entirely 
supported by a hook on the line-wire supporting frame, 
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which engages with a steel pin in the hood, thus taking all 
strain off the raising and lowering cord. This cord is not 
in use except when raising or lowering, and will, therefore, 
last much longer than when used to supportthelamp. Cut- 
ting or untying this cord maliciously cannot drop the lamp, 
as, to disengage it from the hood, the lamp must be raised 
about six inches by the cord. 

When used to support a lamp over a street, the sheet 
steel hood is supported by a cross wire or cable and held in 
position by as mall wire or cord running to the pole. This 
allows of placing a lamp readily at any point over the street, 


THE ‘‘ Forest” LAMP HANGER. 


and if it is desired to trim the lamp at one side of the street, 
as in the case of wires interfering, the position cord can 
be released and the raising and lowering cord will draw the 
entire hanger to one side of the street and release the lamp, 
which will then come straight down ; and when trimmed 
it can again be pulled into engagement with the hood. 
The entire hanger with the lamp is then drawn along the 
cross wire to its proper position over the street. 

By the construction adopted the lamp is also entirely in- 
sulated from the hanger and no strain whatever is brought 
on the lamp connections. 
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A NEW WALL BRACKET. 


Тнк same steady demand for higher insulation which 
has led to the production of good weather-proof wires, has 
also resulted in the bringing out of a finer quality of insu- 
lators and of better means of supporting them. The 
latest of these improved supporting devices is shown in the 
adjoining cut. It is called the “Springfield bracket,” and 
is manufactured by the Great Western Electric Supply 
Co., of Chicago. Being made of malleable iron, with a 
ribbed arm and a hollow screw, it is very light, strong and 
tough. The split screw has a slight give to it and grips 
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A NEW WALL BRACKET, 


the insulator tightly. The wall plate is also novel in 
design, being 80 shaped as to give a large spread with very 
little metal. The makers have, they report, in preparation 
other forms of malleable iron brackets embodying the same 
good features as the above. 


ALTERNATING CURRENT SWITCH. 


Tue accompanying illustration represents a new design 
in alternating current switches, just brought out by Messrs, 
J. Lang & Co., of Chicago, the manufacturers of the well- 
known Andrews switches. In the switch shown the 
contact is instantly made and broke across the entire face 


“ALTERNATING CURRENT SWITCH. 


of the clips. The blade and tongue are made of the best 
hard rolled copper, and the brass used is of the highest 
conductivity. The switch is made in single or double pole 
styles. 


NEW YORK SUBWAY LITIGATION. 


The first skirmish in court in the $2,500,000 suit of the North 
American Underground and Electric Company against the Con- 
solidated Telegraph and Electrical Subway Company has resulted 
in a defeat for the plaintiff company. The North American wants 
the Consolidated Company forced to use the Johustone system of 
conduits and pay $2,500,000 damages for the failure to use the 
system. It also wanted an injunction pending the determination 
of the suit to restrain the Consolidated Company from laying or 
maintaining any other system of underground conduits than those 
of the Johnstone system. Judge Beach, of the New York Su- 
preme Court, before whom the motion for the injunction was ar- 

ed, handed down a decision on August 11 refusing to grant the 
injunction. 


THE ELECTRICAL ENGINEER. 


191 


THE ASSOCIATION'S MEMORIAL TO CONGRESS ON 
THE ELECTRICAL CENSUS. 


An important memorial has been presented to Congress in the 
name of the National Electric Light Association, favoring the au- 
thorization of a special census investigation, and report on elec- 
trical industry, and a special appropriation of $50,000 for that pur- 
pose. The memorial was presented by President Marsden J. 
Perry, through Senator Hale, and ordered to be printed. It is 
Misc. Doc. No. 197, Senate, 51st Congress, First Session. 

This paper rehearses the familiar steps taken to secure the 
р census and appropriation by the Association and quotes 
the Census Act bearing on the subject. It points out that in the 
census of 1880 only three brief chapters are given to the telegraph 
and telephone, and it enumerates 41 leading subjects upon each 
one of which a special chapter should be written by experts. It 
then proceeds as follows : 

It is our duty to lay claim to all honors to which American 
inventors and artisans are clearly entitled for their genius of in- 
vention or skill of adaptation. This should be done by concise 
and circumstantial historical statements in the first official report 
ever published by any nation on the electrical industry. The proud 
pre-eminence of this country in these respects is moat marked. 
There is not a nation in the world that is making use of the many 
practical applications of electricity without using the crea:ions of 
American inventions or the products of American factories. 

* How much reason there ia for such claims and the broad field 
they cover will be readily understood when it is known that of 
the 205,479 patents issued by the United States Patent Office for 
the ten years ending December 31, 1889, 12,591 pertain to appara- 
tus for some practical application of electricitv. The profits of the 
Patent Office for those ten years have been $2,210,863.76, averag- 
ing nearly $10.76 per patent issued. Upon this basis, inventors 
working in the field of the electrical industry, have paid to the 
Government a profit of $135,478.62 ; therefore, in requesting that 
the Government shall authorize and provide for an exhaustive in- 
vestigation of, and report upon, the electrical industry, they ure 
only asking a fitting recognition from their beneficiary. 

It is believed that upwards of two hundred establishments 
are to-day engaged in the manufacture of electrical apparatus and 
supplies. The aggregate number of persons employed, the 
amount of material consumed, and the total capital engaged, are 
sufficient to rank this industry second to none other in impor- 
tance. This is especially true when it is considered that about 80 
per cent. of this industry has been brought into existence since 
1880, and is engaged in the production of apparatus of a kind and 
for a purpose never before known in the history of the world. 
The single item of copper consumed annually by this industry is 
estimated at 50,000,000 pounds. The producers of copper are pro- 
tected by a duty of 4 cents per pound. At this rate the tariff tax 
upon this industry for but one item amounts to $2,000,000 annu- 
ally. In view of this it is clear that, from the stand-point of the 
manufacturers and their army of employés, the investigation 
sought and the appropriation therefor is not a request as for a 
favor to be done, but for the recognition of the vernment's 
most liberal supporters. 

The magnitude and unquestioned importance of the services 
being rendered by electricity is made qud apparent by the 
shortest possible mention of the principal features of its work. 
Since the tenth census the capacity of telegraph lines has been 
doubled and quadrupled by improvements in instruments. The 
wonderful feat of telegraphing to and from moving trains has 
been brought into practical use. The power of holding a conver- 
sation between persons in distant cities has been acquired. Elec- 
tric nerves may now terminate in every office and residence, 
making communication with any centre of population in the 
world possible and easy. The outburst of every fire, the ambu- 
lance call for every accident, the secret information to the police 
of every crime, is intantly announced. All these features of im- 
provemeuts are fast rendering the conditions of urban life radi- 
cally different from what they were a few years ago. New con- 
ditions are created, hitherto unknown to commercial and social 
life. To investigate and make an exhaustive, impartial, and 
truthful report regarding these improvements is a duty the 
Government owes to itself, for upon such information only can 
its action and that of the several States and the municipalities be 
intelligently based regarding questions of the first importance. 

„In the department of mechanical illumination the gas in- 
dustry, over fifty years old, can show but 1,018 central plants. 
There are to-day upwards of 1.500 electric central stations furnish- 
ing a light that was wholly unknown to commerce ten years ago. 

Street cars drawn by horses were first operated от ев. 
years ago. The system now includes about 5,902 miles of track, 
operating 18,000 cars, and carrying 3,600,000 passengers daily. 
The first electric road went into use only five years ago. There 
are now upwards of 1,753 miles of track, operating 3,000 cars, 
carrying 1,900,000 engers daily. 

* But three or four years ago the only method by which a 
working man could cause mechanical power to serve him in h + 
efforts to maintain the in lependence of the self-employed was iv 
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own а steam or water plant, the cost of which, together with its 
necessary attendant conditions, was prohibitory. He was thus 
condemned to spend his life as a wage-earner. To-day, at a 
monthly cost of about $10 horse-power, clear of all collateral 
expense, he can obtain e 5 delivered into his own 
home if he desires. For this small outlay, which every mechanic 
can easily make, there is placed at his command by the systems 
for the electrical transmission of power for stationary work 
1 9 power eight times that of his own strength, and he is 
able to use this vast and tireless power without effort for its pro- 
duction on his part. This not only largely increases his earning 
capacity, it opens the door to independent self-employment, the 
key to which is the ability to make mechanical power his servant. 

„Going back less than five years, we find women thank- 
ful for the opportunity to tread out their lives at the 
machine, because thereby they found a means of honor- 
able self-support. To-day, the tireless energy of electricity 
emancipates the woman from all physical effort to create power 
to operate her machine, at the same time increasing her 
earning capacity and enhancing enormously the ease and comfort 
with which her work may be done. This relief from the necessity 
of physical labor for men and women is accompanied by other 
conditions for the betterment of health and comfort that are moral 
and social factors of no less importance than the industrial and 
commercial. It allows the physical vitality formerly exhausted 
by the drudgery of treading out mechanical power to supply 
greater strength to the brain, nerves, and muscle, thus анов 8 
degree of intelligence—the soul of skill—easily attainable, that has 
heretofore been unknown. An interest such as this is worthy of 
the fullest recognition that can be given to it, not alone for its 
magnitude and the support the Government draws from it in a 
hundred ways, but for the sublime genius and enterprise that has 
induced, within one decade, an industrial and commercial develop- 
ment unknown to the centuries of the past." 

The memorial then enumerates other lines of work of impor- 
tance, and calis attention to the demand there is for data on elec- 
trical questions. 

The importance of these considerations can not be fully shown 
without calling attention to the urgent and wide-spread demand 
for the information indicated. The municipal council of eve 
city, the legislature of every State, the National Congress itself, 
and governments of foreign countries, have all been persistently 
searching for it. This is conclusive evidence that it has never 
been collated and will be of the highest value when produced. 
Every city, every State, and the National Government is now 
spending money, in the aggregate an untold amount, in isolated 
efforts to obtain prope data upon which to base legislative action 
on. questions of vital importance to the welfare of the people. 

* Information obtained by the methods that have been followed 
must at best be incomplete and partial. The Census Office can in 
no way furnish a better demonstration of the incomparable value 
of its work than by obtaining and supplying the data as deeired 
and indicated. The cost of doing this will not equal the cost of a 
single day's time of the legislative bodies throughout the country 
that require it for their use. Statements that electricity has 
caused the destruction of a certain amount of property by fire, has 
killed a certain number of people, or that the service rendered by 
it cost a certain amount of money, are absolutely valueless as 
guides to legislative action, unless they be made in comparison 
with the results of the use of other agents for the same purpose. 
The reasons given for making a special investigation of the elec- 
trical industry are reasons why the inquiry should be conducted 
with the ене рее care, 80 that every point of comparison 
may be easily made, and all action based upon data officially pub- 
lished, may ultimate in sound economic and social results." 


NEW ELECTRIC LIGHT AND POWER INSURANCE 
RULES. 


WE publish below the new rules and regulations advised by the 
Boston Manufacturers' Mutual Fire Insurance Co. for the installa- 
tion of electrical plants, and adopted not only by them, but by 
пе Boston е 5 2 and the Electrical Mutual 

nsurance Co. ey were specially граха by C. Ј. Н. Wood- 
bury, F. E. Cabot, C. M. Goddard and S. : Barton, They are ac- 
companied by a circular from President Edward Atkinson, in 
which he says :—*' It may be stated that when electric lighting was 
first introduced, many years since, in mills or works insured by 
this company, mainly on the arc system, we had twenty-three 
cases Of fire in sixty-one installations, but without any loss, with- 
їп six months from the beginning. During that period the sub- 
ject was thoroughly investiga and rules were prepared, by 
which all our members have been governed since that time ; the 
rules now presented аге a development rendered necessary by 
numerous inventions and improvements in the applications of 
electricity to illumination and to the transmission of power. 
There has not yet been a loss from any fire which could be attrib- 
uted toelectricity, generated for purposes of lighting or for motive 
power, in any mill or works insured by this company. The ex- 
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perience for ten years has sustained our position that & well in- 
stalled electric lighting system is the safest method of illumina- 
tion." 

Dynamos and Switchboards.—1. Dynamos must be located in 
dry places, not exposed to flyings or combustible material, and 
must be insulated upon dry wood, filled to prevent abeorption of 
moisture. They must be kept thoroughly clean and dry. They 
must be provided with a reliable, automatic regulating device, or 
а competent person must be in attendance near the machine 
whenever it is in operation. In wiring for motive power, the 
same precautions should be taken as with a current of the same 
volume and potential for lighting. 

Each machine should be provided with a water-proof cover, 
which should be used whenever the machine is not in operation. 

2. Switchboards, or other apparatus near the dynamos for 
controlling circuits and currents, should be so located that they 
will be accessible, and open on all sides, and entirely disconnected 
from all wood work or combustible material ; also kept free from 
moisture. They should be incombustible, and rendered non- 
absorbent of water. 

Motors.—3. 7718 must be located in dry places, not exposed to 
flyings or combustible material, and must be insulated upon dry 
wood, filled to prevent absorption of moisture. They must be kept 
thoroughly clean and dry. They must be self-regulating, or a 
competent person must be in attendance near the machine when- 
ever it is in operation. All resistance boxes or devices should be 
made of non-combustible material, or so located thst they cannot 
communicate fire to any surrounding combustible material. In 
wiring for motive power, the same precautions should be taken as 
with a current of the same volume and potential for lighting. 
The motor (and resistance box) should be protected by a cut-out, 
and controlled by & switch. 

4. Motor cars driven by electricity from a single wire with 
earth or floor return circuit will not be approved in any building 
insured by this Company. The use of such single trolley tracks 
may be permitted, after special inspection, in mill yards where 
there is no liability of other conductors coming in contact with 
the trolley wire, and where the conditions of the position of the 
сего is such that the ground circuit will not impose any fire 

azard on the property. 

5. Wires for electric lighting or stationary motors will not be 
permitted in the same circuit with trolley wires with ground 
return—the Stock Insurance Companies will permit such instal- 
lations, subject to special inspection and agreement, on payment 
of a suitable charge for the permit covering this increased hazard 
—although the same dynamo can be used, if desired, for both 
purposes, provided that the connection from the dynamo to each 
of the two circuits shall be by a double-throw switch so that onl 
one of the circuits shall be in service at the same time. In suc 
cases the wires for lighting or stationary motors shall be in the 
usual manner, entirely on a metallic circuit without ground. 

Testing.—90. All circuits should be tested at least twice a day 
with a suitable magneto, or other approved device, in order to 
discover any escapes to ground that may exist. One test should 
be made in the morning, and another in ample time before start- 
ing, to remove any defect, should it be found to exist. The rules 
for testing should be observed jn any separate or isolated plant the 
same as in Central Stations. 


ARO SYSTEM. 


Outside Wires.—7. All outside overhead wires must be covered 
with some material of high insulating power, not easily abraded ; 
they must be firmly secured to properly insulated and substanti- 
ally built supports. All tie wires must have an insulation equal 
to that of the conducting wires. 

8. All joints must be so made that a perfectly secure and 
unvarying connection, fully equal to the cross-section of the con- 
ducting wire, will be secured—and they should be soldered. All 
joints must be securely wrapped with an approved tape. 

The following formula for soldering fluid is recommended :— 
Saturated solution of zinc, 5 parts; Alcohol, 4 parts; Glycerine, 
1 part. 

59. Care must be taken that conducting wires are not placed in 
such position that it would be easy for water, or auy liquid, to 
form cross connection between them, and they should not 
approach each other nearer than one foot. The wires must never 
be allowed in contact with any substance other than air, and their 
proper insulating supports; except that service wires with special 
insulation may be permitted to touch foreign substances. 

10. Conducting wires carried over or attached to buildings, 
must be at least seven feet above the highest point of flat roofs. 
and one foot above the ridge of pitched roofs. Lines constructed 
subsequent to the adoption of these regulations should not be run 
over and attached to buildings other than those in which the light 
or power is being, or is to be used, but should be on separate poles, 
or structures, where they can be easily reached for inspection. 

11. When they are in proxiinity to other conducting wires, or 
any substance likely to divert any portion of the current, dead, 
insu/ated guard-irons must be placed so as to prevent any possi- 
bility of contact in case of accident to the wires or their supports, 
The same precautiong must; be taken where sharp angles occur in 
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the line wires, and also where any wires (telegraph, telephone, or 
others) could possibly, owing to their position, come in contact 
with the electric light wires. 

12. Overhead wires from the main circuit or pole in the street 
to the terminal insulators attached to buildings, and at the point 
where they enter a building, must not be less than twelve inches 
a They must be rigidly and neatly run and supported by 

or porcelain insulators or rubber hooks. 

18. Service blocks must be protected by at least two coats of 
water-proof paint over their entire surface; and, when used to 
support rubber hooks, must have at least one inch of wood 
between the inner end of the hook and the back of the block. 

14. For entering buildings, wires with an extra heavy water- 
proof insulation must be from the terminal insulators through 
the walls from the outside to the inside of the building. They 
must loop down, so that water may drip off, without entering the 
building, and the holes through which they enter should, where 
posaible, slant upward. 

15. Wires must enter and leave the building through an ap- 
proved cut-out switch, which must be ‘‘double contact,” and 
should effectually close the main circuit, and cut off the interior, 
when turned off.“ It must be so constructed that there shall be 
no arc between the points when thrown “on” or “о.” It 
should be automatic in its action in either direction, not stopping 
between points when once started. It should indicate upon in- 
spection whether current be on or off.“ It must be mounted 
on a non-conducting base, kept free from moisture, and easy of 
access to firemen and police. 

Inside Wires.—16. Wires must not be concealed, and the 
must be rigidly kept apart at least one foot, unless an app ? 
moisture-proof, non-conducting, non-inflammable tubing is used. 
This tubing must be sufficiently strong to protect the wires from 
mechanical injury. It may be fastened to the wall by staples, 
provided the tubing is not broken or injured thereby. Wires in 
92 5 class of tubing may be run as near as three inches to each 
other. 

17. Conductors in buildings must be thoroughly well insulated 
with non-absorbent water-proof material, as incombustible as pos- 
sible, which will adbere tothe wire and not fray by friction, and 
will staud a temperature of 150 degrees without softening. 

In расов liable to dampness, wires must be thoroughly and 
carefully run on glass iusulators, rubber hooks, or porcelain knobs 
of suitable size aud shape, and the wires must be separated at 
least eighteen inches. They must also be provided with an ap- 
proved water-proof insulation, or encased in an approved tubing. 

When wires pass through walls, floors, partitions, timbers, etc., 
in-doors, glass tubing or so-called *'tloor insulators,” or other 
moisture-proof, non-inflammable, insulating tubing must be used. 

18. All lightning-arreeters must be grounded outside of build- 
ing. and preferably connected to a water-pipe. 

Arc Lamps.—19. The frames and other exposed parts of arc 
lamps must be carefully insulated from the circuit. 

h lamp must be provided with & proper hand switch, aud 
also with an automatic switch that will shunt the current around 
the carbons should they fail to feed properly. 

Stops of some kind must be provided to prevent the carbons 
from falling out in case their clamps fail to hold them; and these 
stops must always be in place. 

20. For inside use, the light must be surrounded by a globe 
resting in a tight stand, so that no particles of melted copper or 
heated carbon can escape. When any iufiammable material is 
near or under the lamp, the globe must be protected by a wire 
netting. Unless a very high globe, which closes in, as far as pos- 
sible, at the top, is used, it must be provided with some protector 
or spark arrester, reaching to a safe distance above the light. 
Broken or cracked globes must be replaced by perfect ones imme- 
diately. (By inflammable material is meant dry goods, clothing, 
millinery, and the like in stores; flyings or р in fabric fac. 
tories ; shavings and sawdust in wood-working shops, or any 
other substance that can be readily ignited by droppings or flyings 
from the lamp.) 


INCANDESCENT SYSTEM. 


Incandescent Lamps on High-tension Circuits.—21. The rules 
for running wires for arc lamps apply also to incandesceut lamps 
on circuits having a potential of over 350 volts. Incandescent 
lamps in single series on high-tension circuits must be provided 
with a suitable hand-switch, and also with an automatic device 
capable of shunting the circuit across the terminals of the lamp 
should the carbon filament break. When incandescent lamps are 
in multiple series, the hand switches must not control less than a 
single group of lamps, each of which may be provided with an 
automatic shunt, as above. Electro-magnetic devices will not be 
accepted as suitable for this purpose. Any method of distrib- 
uting current to incandescent lamps on high-tension circuits,other 
than as above provided for, must receive approval before being 
put to use, 

Outside Wires.—22. The rules7 to 15 for outside arc wires also 
apply to outside incandescent wires, except that a cut-out switch 
in the circuit entering the building will not be required, but the 
wires from main circuit to main cut-out, inside of building, must 
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be separated by a distance of not less than six inches, for currents 
having an electromotive force of 850 volts or less, and this dis- 
tance must be increased for currents of high potential. They must 
also be rigidly and neatly run, and must be supported by glass or 
porcelain 1nsulators, or by rubber hooks. | 

Underground Services.—28. Where underground service cón- 
ductors enter a building, special care is necessary that they shall 
not come in contact with each other, or be placed where there is 
any risk of disturbance by moisture or mechanical injury. 

There shall not be any free opening from underground wiré 
conduits to buildings. 

The service must not end in any place where it would be un- 
safe or undesirable to place a cut-out, but should be continued by 
means of specially insulated conductors (and a в of ten inches 
should be maintained between them) to a suitable location. 

Inside Wiring.—24. For inside work, no wire smaller than No. 
16 “В. & S., or No. 18 “ B. W. G.,“ will be approved. Before 
using any new form of insulation, the approval for its use under 
the prope circumstances must be secured. The use of lead- 
eo е or wire the covering of which contains рагаћ пе, is 
prohibited. 

25. Mouldings with ороп ee laid against the walls or ceil- 
ings will not be approved. wood moulding with dividing strips 
between the grooves, at least half an inch in thickness, and hav- 
ing a backing of at least one-fourth inch thickness to intervene 
between the wire and the wall or ceiling of the building, the 
backing to be protected by at least two conte of water-proof paint 
and the moulding of such shape as to protect the wire from 
oe will be approved. Mouldings must not be used in wet 
places. 

26. Wires laid in plaster, cement or other similar finish, or run 
over surfaces furred off for plastering, will not be approved, no 
matter what insulating covering is used. An approved moisture- 

roof, non-inflammable, insulating tubing or conduit may be used 
1n such places. This tubing must be of sufficient size and so 
placed that the wires may be withdrawn and replaced at will. 
All joints and bends in this tubing must be made with suitable 
devices adapted especially for the purpose. Where this is done 
in such а way that the joints are moisture- proof, a double-braided 
cotton insulation, rendered non-inflammable, may be used. 

A separate tube must be laid for each wire, except in the case 
of ** taps" for not more than fifteen amperes, in which case con- 
ductors having insulation of cotton or other material which will 
deed carbonize, will be required. If a moisture-proof covering 
is desired, it must be placed outside the two conductors, and not 
between them. In other concealed places, such as unfinished 
lofts, between floor and ceiling, in partitions, etc., all wires must 
be covered with approved moisture-proof insulation, and fastened 
at distances not exceeding ten feet, 80 as to preserve at least two 
&nd one-half inches between the wires or any other electrical con- 
ductor. In lieu of such construction an approved moisture-proof, 
non-inflammable, insulating tubing or conduit with approved 
moisture-proof joints may be used, and the same rule as to insula- 
tion will be applied as in the case where the tubing is buried in 
plaster or similar material. Tubing passing through walls or 
ceilings must extend at least one inch beyond the finished surface, 
until the mortar or other similar material is entirely dry, when 
the projection may be reduced to one-half inch. 

ubes of such approved make may be laid side by side when 
imbedded in plaster or otherwise. Atall outlet3 to and from cut- 
outs, switches, fixtures, etc., wires must be separated from gas- 
pipes or of the building by porcelain, gla:s or other non- 
inflammable insulating tubing, and should be left in such a way 
as not to be disturbed by plasterers. Wires of whatever insula- 
tion must not in any case be taped or otherwise fastened to gas- 
piping. If no gas-pipes are installed at the outlets, an approved 
gubstantial papper’ must be provided for the fixtures. 

Wires of the same polarity, but belonging to the different cir- 
cuits, or leading to and from a double-pole switch, must not run 
in one groove, through the same tube, nor in the same slot in a 
cleat. 

27. In dye houses, paper and pulp mills, and other buildin 
specially liable to moisture, all wires (except those used for pend- 
ants) must be separated at least six inches. The wire must be 
thoroughly and carefully put up, and must be supported by glass 
or porcelain insulators, or by rubber hooks. An approved, mois- 
ture-proof, non-inflammable, insulating tubing will be accepted 
in lieu of such construction. 

28. In crossing any metal pipes, or any other conductor, wires 
must be separated from the same by a block of wood or other 
non-conductor of at least one-half inch, and so arranged that they 
cannot come in contact with each other by accident. Wires 
should go over water-pipes where ible. When wires pass 
through walls, floors, partitions, timbers, etc., in-doors, glass tub- 
ing, or so-called ‘‘ floor insulators,” or other moisture-proof, non- 
inflammable, insulating tubing must be used. Wires must never 
be left exposed to mechanical injury, or to disturbance of any 
kind. Wires of the same polarity, but belonging to different cir- : 
cuits, or leading to and from a double-pole switch, must not run 
in one groove, through the same tube, nor in the same alot in a 
cleat. Cleats should be made of well-seasoned hard wood (filled 
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to prevent the роп of moisture), porcelain, or other 
approved material, and so made as to separate the wire at least 
one-fourth inch from the building. When secured by cleats not 
over four feet apart and tightly stretched, wires having a differ- 
ence of potential of 120 volts or less, and carrying not over ten 
amperes, should be separated at least one and one-half inches; 
when they are confined in molding, a half-inch space is sufficient. 
Mains carrying currents of larger volume should be separated a 
greater distance. 

The use of metal staples for securing wire will not be approved. 

29. Where e d to corrosive fumes, wires should be pro- 
vided with an insulation that will not be injured thereby; and 
should be put up in the manner described in Rule 27. 

80. All splices in wires must be soldered in accordance with 
Rule8. A soldering bolt should be used for this purpose, if possi- 
ble. Care must be taken not to render the wire brittle by over- 
heating. The insulation of any joint must be equal to that of 
other parts of the same wire. 

Safety Cut-Outs and Switches.—31. Every portion of each in- 
stallation must be equipped with double-pole, safety cut-outs, that 
will interrupt the passage of a current in excess of the amount 
which any portion of the apparatus is adequate to transmit. A 
cut-out must be placed where the underground or overhead 
service joins the inside wires, and at every point where a change 
is made in the size of the wire (unless the cut-out in the larger 
wire is intended to protect the smaller) The plug or other device 
for enclosing or supporting the fusible strip or wire should be in- 
combustible and moisture-proof, and so constructed that an arc 
cannot be maintained across its terminals by the fusing of the 
metal. No lead or composition strips carrying more than ten 
amperes before melting shall be use unless provided with con- 
tact surfaces of some harder metal having perfect electrical con- 
nection with the fusible part of the strip. On any combination 
fixture, no group of lamps requiring a current of seven amperes 
or over shall be ultimately dependent on one cut-out. But there 
shall be a cut-out to each pendant and fixture. 

82. Switchboards and cut-outs should be made of incombusti- 
ble material, and arranged so that there will not be any leakage 
of electricity across them. They should be put in places not 
liable to contact with foreign substances, nor exposed to moisture. 

88. All switches except those in lamp sockets should be double- 


pole. 

They must have a firm and secure contact that will make and 
break readily, and that will not stick between ‘‘full on” and 
off,“ nor get out of repair easily in other ways. The points of 
contact must not be allowed to scrape, or rub, the entire surface 
of an insulating material between the contact strips; an air space 
must intervene. The carrying capacity of the different parts must 
be sufficient to prevent heating. . 

Fixture Work.—34. In all cases where wires are concealed 
within or attached to fixtures, the latter must be insulated from 
the gas pipe by some approved device. 

When holes are drilled in fixtures, all burs or fins must be re- 
moved from the edge of the holes before the conductors are drawn 


through. 

When wired outside, the conductors used must be so secured 
as not to be cut or abraded by the pressure of the fastenings or 
motion of the fixture. 

All wire used for fixture work must have an insulation that is 
durable, and not easily abraded ; and must not, in any case, be 
smaller than No. 19 B. & S., ог No. 20 B. W. G.“ 

Each fixture must be tested for possible contact“ between 
wire and fixture, and for short circuit " before current is turned 


The tendency to condensation within the pipes or fixtures 
should be guarded inst by sealing the upper end. 

No combination fixture with less than one-fourth inch clear 
space between the inside pipe and the outside casing will be 
approved. 

Pendants and Sockets.—85. Cord prune must be com 
of stranded wire, and protected by rubber bushings, or something 
equally good, where they enter the socket. 

When exposed to weather, or used in wet rooms, care must be 
taken to keep moisture from the inside of sockets. 

The weight of every socket and lamp suspended by a cord 
must be borne by a ceiling block, rosette, or cleat, and by a knot 
under the bushing in the socket, in order to take all strain from 
the joints and binding-screws. 

Flexible cord must not be used except for pendants, wiring of 
fixtures, and portable lamps. 

Secondary Generators or Converters.—36. Converters must not 
be placed inside of any building except central stations, and should 
be enclosed in a metallic or non-combustible case. They may be 
pae on the outer walls when in plain sight and easy of access, 

ut must be thoroughly insulated from them. If placedon wood- 
en walls, or the wood-work of stone or brick buildings, the insu- 
lation must be fire-proof. When an underground service is used, 
the converter may be put in any convenient place that is dry and 
does not open into the interior of the building ; this location must 
have the approval of the inspector before the current is turned on. 

87. If for any reason itj becomes necessary that the primary 
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wires leading to and from the converter ahould enter a building. 
they must be kept apart a distance of not less than twelve inches, 
and the same distance from all other conducting bodies. 

88. Safety fuses must be placed at the juuction of all feeders 
and mains, and at the junction of mains and branches when 
necessary ; also in both the primary and secondary wires of the 
converter, in such manner as not to be affected by the geri d of 
the coils. Secondary wires, after leaving the converter, will be 
pe to rules already given for inside wiring for incandescent 

ighting. 

The secondary circuit may be provided with a film cut-out, 
which connects to the earth outside of the building ; but perma- 
nently grounding the secondary circuit is unsafe and will not be 
sanctioned. 

* Foreign Wires.—39. No foreign wires of any kind shall be at- 
tached to buildings insured by this Company, for the purpose of 
carrying electric currents across the yard to sny poni 

4). All electric wires which may be regu by the insured 
shall enter the premises at one point, preferably near the head- 
quarters of the night watchman, where they can be kept under 
supervision ; each of said wires shall be guarded by a protector 
against strong currents, operating by opening the circuit, and by 
a lightning-arrester. 

41. Such protectors against strong currents shall be located in 
a dry, accessible place inside the building, and as near the point 
of entrance of wires as possible, and shall be without ground con- 
nection ; such protectors shall be mounted on non-combustible 
and insulated supports, which shall be provided with a receptacle 
for tbe burning or melted parts of such apparatus. 

42. The lightning-arresters on all wires must be placed between 
the protect: r against strong currents and the electrical portion of 
the apparatus within the building to which such wires are con- 
nected. No ground wires for such lightning-arrester shall be 
attached to gas-pipes within the premises of the insured 

43. All electric wires which may enter the premises of the in- 
sured must be insulated between the line wire on the insulator at- 
tached to the buildings outside and the protecting device within, 
with the best quality of water-proof insulation.. Moreover, such 
wires must enter at a distance of not less than three inches from 
any other wire or any conducting material. 

44. If any wires carrying nigh tension or strong currents are to 
be carried over or under other wires on the property of the in- 
sured, they shall be attached to poles so near to each other, with 


one wire so far above the other, that if a break should occur, the 


endent wire between these poles may not be long enough to come 
in contact with the wire below, or, 1f not carried on poles, these 
wires shall be so placed or protected with guard-wires as to render 
a contact between different wires impossible. 
45. If the high and low tepsion systems are in use in the same 
ard, even when developed within the works, the wires must be 
kept separate, and so wide apart that no contact or cross arc can 
be made. 

Nottce.—46. The Underwriters reserve the right at any time to 
add to, change, or modify these Rules, and to enforce such modi- 
fications, changes, etc., as shall be deemed necessary for safety ; 
all reasonable efforts will be made to notify promptly all Electric 
Light Companies of any change. 


THE DISCHARGE OF ELECTRICITY THROUGH 
GASES. 


IN a recent note appearing in Nature, Prof. J. J. Thomson 
writes as follows: *'In the Bakerian lecture on ‘ The Discharge of 
Electricity through Gases,’ in the last number of the P 
of the Royal Society, Prof. Schuster says: ‘Ido not see how the 
insulating power of air at the ordinary temperature is consistent 
with the presence of ions, however few in number, for ultimately 
a diffusion to the electrodes and a discharge would necessarily 
take place. This seems to me to be fatal to J. J. Thomson's views 
of the disruptive discharge.' 

* This statement implies a misconception of the theory of the 
electric discharge advanced by me in the Philosophical Magazine, 
June, 1883, for there is nothing in the theory of the dischar 
there given which makes the presence of free ions in air at ordi- 
nary temperatures and pressures essential I will quote two sen- 
tences from the paper to show what the theory is: ‘In order to 
make the spark pass through an elementary gas, we have to de- 
compose the molecules into atoms. Thus the stronger the con- 
nection between the atoms in the molecules, the greater the elec- 
tric strength.’ ‘Chemical decomposition is not to be considered 
merely as an accidental attendant on the electrical discharge, but 
as an essential feature of the discharge, without which it could 
not occur.’ "e 

„The misconception has, no doubt, arisen from my using in 
the same paper the Clausius-Williamson hypothesis of the inter- 
change of atoms among the molecules to account for the differ- 
ence of pressure in different directions in the electric field. But 
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this hypothesis is not essential to the theory of the discharge 
given in the paper, for on that theory the discharge does not take 
place until ordinary dissociation of the molecules is produced by 
the electric field. The existence or non-existence of the quasi- 
dissociation of the Clausius Williamson hypothesis which doea 
not produce any chemical effects, does not affect the theory of 
the discharge, though it does that of the inequality of pressure." 


THE CAPE MAY CONVENTION. 
Promise of a Very Successful Meeting.—The Special New York Train. 


August 17th, 1890. 


Should this letter meet the eye of any electric light delegate 
who may be undecided whether to attend the Convention or not, 
I trust that what I may be able to write in the few minutes at my 
disposal may turn the scale in favor of a visit to this, the queen of 
watering places. Let him cast his eye over the list of the names 
of those who came down on the special train, and let me assure 
him that there are as many more good fellows who came at other 
times, and I feel confident that we shall have many more names 
to swell the list : 


M. J. Perry and wife. H. D. Stanley. 

G. T. Manson C. W. Price. 

A. M. Youn Ft O. E. Madden. 

W. L. Candee "' A. C. Shaw. 

C. H. Barney * E. F. Peck. 

C. O. Baker i Wm. Brophy. 

G. E. Barton, ife and daughter. George McKinlock. 

W. ре L. Boughton, wife and J. A. Wetmore. 
child. A. G. Carner. 

W. A. Anderson. Fred. Werner. 


T. McCoubray. 
Miss Moran. 
H. L. Shippy. 


C. B. Faben, Jr., and wife. 
E. R. Weeks and wife. 


T. A. Perrine. C. A. Bragg. 
J. P. McQuaide and wife. F. W. Royce. 
J. A. Seeley. W. D. Morris. 
M. J. Francisco, wife and  C.I. Hague. 
daughter. J. B. Taltavall. 
J. W. Godfrey. E. H. Stevens 
The special train left Jersey City about 2:05 Saturday after- 


noon under the careful management of our tried friend, Mr. H. 
M. Haines, who has so frequently guided the convention dele- 
gates on similar expeditions. The time was passed in the usual 
happy way known only to electrical men, and the presence of 80 
many ladies added much to the enjoyment. Cape May was 
reached about 7:30, and after a hearty supper set forth by mine 
hoet, Mr. Theo. Walton, the delegates wandered forth to court the 
cool sea breezes, and talk over the experiences of past conventions 
and the prospective pleasures of the one just commencing. 
Besides the list of those I have given, there are already many 
more present from all parts of the country, too numerous to relate 
at present, but I notice more especially Mr. P. H. Alexander and 
wife, J. M. Orford and wife, D. A. Newton, M. E. Baird, C. L. 
Tolles, W. J. Jenks, W. C. Bryant, F. B. Platt, A. J. DeCampand 
wife, J. К. Lovejoy, and а host of others. To-day the 
weather is simply perfect, a glorious blue sky overhead, a bright 
sun tempered by a cool ocean breeze, and a splendid invigorating 
surf, which thunders ceaselessly upon the white stretch of beach. 
Many of our friends indulged in a surf bath this noon, and seemed 
to enjoy to the full struggling in the mighty element, and pound- 
ing each other with sand, filling their lungs at the same time with 
the pure ozone from the Atlantic. Besides, ye tardy delegates, I 
will let you into a little secret. There is a lovely convention“ 
of most charming ladies at the Hotel Stockton at present, and 
from personal experience of my numerous electrical friends, I 
know that they form a great attraction. It will undoubtedly 
interest you to visit this entrancing spot, and see for yourselves 
all the good things provided for your enjoyment. Come and be 
enlightened, educated, entertained and ozoned," and you won't 
regret it. A. C. SHAW. 


PUTTING FIRE ALARM WIRES UNDER GROUND. 


The New York Fire Commissioners have sent to the Mayor and 
to the Board of Electrical Control a reply to the recent letter 
charging that the wires of the бге alarm service were not being 
put under ground as rapidly as might be. Superintendent Smith, 
of the fire alarm service, makes tlie counter charge that fire alarm 
wires are interfered with by employés of the Board of Electrical 
Control without authority, and often tothe serious crippling of 
the service. Superintendent Smith reiterates that his department 
has been and is doing all that lies in its power to do in the way of 
putting its wires under ground and in ridding the thoroughfares 
of the city of its lines. 


JERSEY'S NEW TELEGRAPH LINE. 


The recently оте een New Jersey Postal сара Company 
is already at work building lines through Newark, the Oranges, 
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Montclair, Plainfield, Rahway, New-Brunswick, and other places 
to Long Branch and other resorts further down the coast. The 
company is a branch of the Postal Telegraph Company and the 
Mackay Cable Company, and promises to give permanent first 
class service. Its offices will all be open day and night, and 
messages will be prompuy delivered bý uniformed messenger 
boys on bicycles. e messenger and fire alarm service in Plain- 
field, where the company has purchased, as in other places, all 


rights by smaller concerns, has already been revolution- 
ized. The company promises special attention to newspaper 
dispatches. 


CENTRAL STATION STATISTICS OF THE UNITED 
STATES. 


THERE are nominally about 1,500 central stations in operation 
in this count A compilation recently made by Electrical In- 
dustries, of Chicago, brings out the following figures, which are 
approximately correct, and do not err by overstatement :— 


8 „д | 5 
© E. a. 
83 J хЕ | vis i. 
State. 6 5 éd 84 Ò. 
d- 8 >; FE о 
i | Ж 
Alabama............... 2008 4, 381,500 2,205| 11,510) 3,495 
Аті20па................ 1 100, 85 600 60 
Arkansas 144 1,005,000 5100 12,080 1,900 
California 47| 11,815,000 7,129] 24, 540 9,015 
Colorado ͤ 26 3. 000, 000 3,029] 50, 155 8, 560 
Connecticut. 26 3, 857,000 3,480] 87,477 5, 200 
Delaware 8 240,000 190 8,100 900 
District of Columbia... 1 700,000 400 „000 1, 100 
Florida................ 6 245,000 485 8,100 750 
Georgia 16 975,000 1,044 7,526 2,805 ` 
Idaho........ TOETREE 8 70,000) ...... 2,100 210 
Illinois................. 99| 4,890,000) 5,949 86,220 20,790 
Indiana. . ........... 57 2,616,000] 4, 132 15, 138 7,805 
Indian Territory........ 2 100, 000 85 550 100 
J PPP 48 1,750,000) 2,179 36,477 6.745 
Kansas........... .... 62] 3,155,000) 2,720 38,079) 7,270 
Kentucky............. .| 16 858,000 987| 13,050 2,600 
Louisiana ........... : 7 975,000 1,905 18,400) 2,235 
Mines . 34 1,408,000 2,230) 19,158 6,040 
Maryland.............. 14| 1,785,000 855| 20,375 4, 660 
Massachusetts.......... 85] 7,205,000) 12,884 182,910, 26,000 
Michigan ......... .....| 68| 8,410,000 6,802 33, 332 18,025 
Minnesota. 28 2, 275,000 1,781] 37,140 6.830 
Mississippi 7 219.000 605 2.650 790 
issouri............... 34| 8,383,000; 6,054 56,565 11,185 
Montana............... 9 592,000; 825 8,500) 1,470 
Nebraska.............. 97| 1,668,000 916 19,800 4,420 
Меу+ада................ 2 125,000 190 600 320 
New Hampshire 15 880,000 1,764 6, 240 4,875 
New Jersey............ 41| 2,792,000) 4,663 58,580 7,155 
New Mexico........... 1 100,000 52 75 
New York............. 135 23, 247,000 23,361 259,649 88,785 
North Carolina 16 525, 000 818 4.283 1, 160 
North Dakotaa 6 400, 000 289 4,415 825 
ODIO: cesi iocis ce E OEC P: 89| 5,245,000 10,694) 75,696 19,535 
Огероп................ 13] 1,210,000 356 11,215 1,875 
Pennsylvania .......... 111| 11,706,000 12,072, 266,052 42,780 
Rhode Island........... 11 5,000 2,009 18,890 2,950 
South Carolina......... b 125,000 884 1,500 625 
South Dakota....... ..| 10 ,000 362 81,690 1,250 
Tennessee 16 747,000 1,667 14,285) 2,860 
Texas. 344 1, 420, 000 2,329 34,440 7,475 
Utah errr E es 4 136.000 358 6,830 710 
Vermont............... 12 955,000 865 6,350: 1,960 
Wii!!! ока 17 788,000 1,588 16, 435 2,440 
Washington 17 890, 000 250 14.860 3, 585 
West Virginia...... ... 12 445,000 375 11,050 1,440 
Wisconsin 48 2, 830, (00 2,946 39, 120 8, 380 
Wyoming Sa 4 230,000 100 6,200 685 
Total8. ае каеш» 1,879/8115,158,900/187,441/1,500,967 356,755 


VARNISHING THE INTERIOR OF BEER CASKS. 


The many accidents which have been caused by the ignition of 
the alcoholic vapors discharged during the operation of varnishing 
the interior of beer casks, which arise from the exposure of the 
illuminant required, can now be реет The ordinary lan- 
terns used are now being replaced by the electric light. An incan- 
descent light of small candle power is surrounded by a strong iron 
frame, which protects the lamp without obstructing the light. 
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Elec rie Light Fitting: A Hand-book for Working Electrical 
Engineers. By John W. Urquhart. New York: D. Van 
Nostrand Co. London : $2. Crosby, Lockwood & Son, 1890. 226 


pp. 52 71 in. Price, $2. 


TBE number of electric light and power installations has 
grown so fast that those frequently placed in care of them are 
perforce taken from the ranks of the ordinary mechanic, and the 
“ engineer" of an establishment is not infrequently put in charge 
of the electric plant. These men have usually had no prac ical 
training whatever in electrical work, and hence any handy book 
which can convey to them a working knowledge of the apparatus 
under their charge will add much to their usefulness. On the 
other hand, many young students about to enter into practical 
work of this kind would find their toil considerably lightened 
by a previous knowledge of the precautions necessary to observe 
in a successful plant, whether a central station or isolated. It is 
for this class that the author has put together a considerable 
amount of information which must be characterized as eminently 
practical and useful. 

The first chapter of the work takes up the subject in its general 
aspects, and, after giving a brief explanation of the various types 
of machine, series, shunt, etc., and their regulation, brings the 
reader at once to the practical points to be observed from the time 
the dynamo reaches the station from the manufacturer until it is 
set in full running order. Besides important hints on erecting, 
and connecting up to engine or countershaft, the treatment of the 
brushes and commutator are gone into at length. We note 
among the precautions to be taken, where dynamos are trans- 

rted in parts, a point not generally considered, though of vital 
importance. Thus it is pointed out that great care should be 
taken to remove all rust, dirt or oil from the joints between the 
magnetic surfaces, before bolting the parts together. It is prob- 
able that many of the difficulties experienced in starting newly 
erected dynamos are due to neglect of this simple precaution. 

In chapter II. the author continues this part of the subject and 
enters at considerable length into the localizing of dynamo faults 
and the tests to be applied for leakage, broken conductors, burned 
out coils and the various ills to which a dynamo is subject. He 
points out the necessity for thorough insulation of the dynamo 
from the ground, neglect of which is the most prolific source of 
trouble, and usually the precursor of most of the others encoun- 
tered. The author also treats of the repairs to the armature which 
may be necessary from time to time, and instances an interesting 
case involving the restoration of & 1 to working order, after 
it had been deluged with water. This was accomplished by cov- 
ering the dynamos with tarpaulins and applying steam at high 

ressure beneath them. After several hours ot this treatment 
it is said that the machines were hot and dry enough to very 
shortly restore the insulation and did not suffer in any wa 
by their bath. It would be well to remark, however, that thoug 
a rapid remedy for the restoration of wet dynamos is here 
pointed out, the cooling of hot journal bearings on a dynamo 
ought never be attempted by the use of water. The chapter 
concludes with a description of the methods of installing and 
operating accumulators. 

The switch-board and testing work are treated of very fully in 
Chapter III., in which the various regulating and indicating de- 
vices are gone into at quite some length, and in which the illus- 
trations employed aid the reader very much in obtaining a clear 
understanding of the text. Besides the various arrangements for 
running series and shunt machines in parallel, the author also de- 
scribes a very simple method for throwing in alternating current 
сало in parallel at the proper time and the precautions to be 
observed in this operation. Неге are also described the various 
tests for insulation, etc., the use of the Wheatstone bridge and 
the tests required during wiring in order to insure insulation 
when the work is flnish We notice on page 61 whit is prob- 
ably more an infelicitous expression than an error on the part of 
the author, who remarks that in discharging accumulators ‘‘ they 
should never be allowed to fall below .5 volt." The omission of 
the word ** below" would remove all ambiguity. Arc light wir- 
ing and fitting are next taken up by the author, and various ty pes 
of arc lamps are described, as well as the method of their opera- 
tion in series, or with incandescent lamps in parallel. Very full 
information is also given on the methods of ruuning the wires, 
the insulation and placing of transformers, etc. House installa- 
tion, including the house main, switch-board, meter and various 
other important details in this work, are thoroughly discussed. 
In the planning of a system of mains and feeders the author cites 
a very interesting method employed by the German Edison Com- 
pany. The latter employ a large frame or table and make a clear 
plan thereon of the streets, buildings, etc., to be covered by the 
system. The location of the central station is then marked, and 
two wires from a small battery run to it to represent the electric 
supply. From this point the main leads are all laid down in 
miniature along the plan of the streets, and each group of lamps 
is represented by a wire resistance. The current is kept upon the 
system, and the drop of potential at each point carefully noted by 


HB ELECTRICAL ENGINEER. 


[Aug. 20, 1800. 


galvanometer. Feeders are then run to equalize the potential, 
and by means of careful measurement every detail of the system 
can thus be ascertained. This model network is kept at hand, 
and as any alterations are required in the real network, they are 
first made upon the model his plan has evidently many advan- 
tages over the paper and ink system of planning, and it seems 
worthy of note. 

The author also enters very extensively into the description of 
electric light fittings and their wiring. In speaking of chandelier 
work, he remarks that a chandelier may generally be made to 
serve a8 a return within itself only. This practice, if permitted 
in England, is discountenanced in this country, where most of the 
underwriters' rules expressly forbid the employment of the chan- 
delier as a conductor in any manner whatever. We think this 
rule perfectly justified, and the connection of any side of the cir- 
cuit with the ground as a decided menace to the safety of the sys- 
tem. The work concludes with & chapter of the incandescent 
lighting of ships and a variety of miscellaneous information of 
value to electrical constructors. 

The book is very well illustrated and printed, and has so many 
merits that it would be invidious to call attention to the slight in- 
accuracies which occur. The work ought to be in the hands of 
everyone in charge of an electric light plant, and though based 
largely on English practice, is to that extent all the more valu- 
able as embodying information not generally accessible in this 
country. 


“PROVING” OHM'S LAW. 


In a communication addressed to the London Electrician, Dr 
O. J. Lodge writes as follows: 

In one of the circulars issued to the Electrolysis Committee of 
the British Association, viz., that dated June 24, 1886, Prof. Fitz- 
gerald suggested an objection to the complete validity of the 
theory of the experimental method of verifying Ohm's law with 
twelve-figure accuracy, devised by Clerk Maxwell, and carried 
out by Mr. Chrystal; doing so in the following words :— 

There is an objection to this method that I have not seen 
noticed. Maxwell assumes that you can expand in powers of 
C? 


— 


S?: 


differs very slightly from unity, the method would fail, for the 
current would vanish both in the numerator and in the denomi- 
nator of Maxwell’s expansion.” 

Maxwell's Theory is given in the Glasgow volume of the British 
Association for 1876. 

In reply to this communication Prof. Sylvanus P, Thompson 

says: 
The uestion which is raised by the communication which 
Prof. Lodge is circulating in consequence of the memoranda of 
Profs. Fitzgerald and Chrystal seems to need some care in hand- 
ling, if it is not to increase the obscurity of the subject. If resist- 
ance is defined as the ratio of the electromotive force to the cur- 
rent which it produces, theu the proposition that the electromo- 
tive force, divided by the resistance, gives (numerically) the cur- 
rent, is one which no more admits of discussion, nor needs 
experimental verification, than do the most elementary proposi- 
tions of algebra. The experiments sug by Maxwell, and 
tried by Prof. Chrystal, and those carried out by Prof. Fitzgerald, 
important though they are, cannot possibly be wauted to verify 
or prove Ohm's law. What they do go to verify or prove is, not 
whether the mathematical relation that bears the name of Ohm is 
true, but whether that property of an electric conductor which is 
called its ‘‘ resistance " is, or is not, a constant. Now, it is com- 
mon knowledge that the resistance is the fuuction of at least one. 
variable—the temperature; and it is quite a legitimate topic for 
inquiry, as Maxwell suggested, whether it is, or is not, also a funo- 
tion of another variable, namely, the density of the current 3- 
ing through it. But why draw the line at these two variables? 
May it not equally be a function of guch variables as the magnetic 
field in which the conductor is placed, the intensity of the illumi- 
nation of its surface, the intensity of sound falling upon it, the 
intensity of the circumambient medium, the slope of temperature 
between its various parts, and the like? If it were found that the 
resistance of a conductor varied with any of these, surely one 
would not say that Ohm's law was false. One would simply say 
that the resistance was variable, and that if in Ohm's law one 
wrote the true value of the resistance corresponding to the cir- 
cumstances, Ohm's law must then truly express the facts. 

Now, whether this is granted or not, L invite the attention of 
the disputants in this matter to the very simple fact that for cer- 
tain conductors, notably for iron and for bismuth, the resistance 
which they offer to currents of small density is assuredly not the 
same as the resistance which they offer to currents of large den- 
sity, even if the temperature is artificially maintained equal in the 
two cases. It is known that these two metals—amongst others— 
when placed in a magnetic field, change their resistance. The fact 
was first discovered by myself and Mr. C. C. Starling in the case 
of the metal tin ; it was almost immediately afterwards independ- 
ently detected by Righi ; i& has been measured by him, and also 
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by Tomlinson ; it has been made by Leduc and others the basis of 
a method of measuring the intensity of magnetic fields. Of the 
fact there can be no doubt. Neither can there be any doubt that 
when a wire of iron, or of bismuth or any other metal carries a 
current, a magnetic field is created circularly around the wire, 
partly outside it, also partly inside it. Also the intensity of this 
circular magnetic field within the metal depends upon the strength 
of the current. Hence it is absolutely certain that the resistance 
which an iron wire or a bismuth wire offers to a large current, is 
different from the resistance which it offers to a small current. 

But shall we, because we find that resistance is a function of 
another variable besides temperature, forthwith pronounce Ohm's 
law false? Surely the more rational mode of procedure is simply 
to acknowledge that resistance is not a constant. 


CORRESPONDENCE. 


CHICAGO. 


A Large Building and Isolated Plant.—Successful Storage Battery 
Cars.—An Electric Road Strike.—Mules vs. Motors. 


ONE of the largest buildings in the world is to be built in Chi- 
cago. It is to be the new Fair building, which will be erected at 
State, \dams and Dearborn streets. The building will have a 
front of 190 feet on State street, 350 on Adams and 190 on Dear. 
born street. It will be of steel construction, the front of stone 
and terra cotta, sixteen stories high, and cost at least $3,000,000. 
Forty-three elevators will run in the building. A grand entrance 
will extend from State to Dearborn street, and another will run 
from Adams street to the main passage through the building. 
There will be an open court through the centre. The building is 
to be fireproof throughout, and will be lighted entirely by a pri- 
vate electric lighting plant, in the construction of which the latest 
improvements will [n installed and no expense spared in making 
it one of the finest isolated 

The report comes from Dubuque, Ia., that the electric storage 
battery system for running street cars has been tried there with 
such success that the president of the street railway com any has 
ordered fifteen cars. Parties from Chicago, Milwaukee, St. Paul, 
LaCrosse and Indianapolis are expected there to witness tests of 
the system. The trial trip gave entire satisfaction. 

The engineers of the White Line Electric Road at Dayton, O., 
ran all the cars to the north end of the line, last week, and then 
struck foran advance to $2 per day and demanded the removal 
of the recently appointed manager, Michael A. Nipgen, who was 
appointed to bring the employés into better discipline. The 
strikers grounded the wires and refused to allow cars to be run 
back to the power house. 

A hard fight between mules and electricity is being waged by 
the street car companies in Springfield, Ill. This city has two 
street car lines. One is operated by mules the size of jack rab- 
bits and is & narrow gauge affair; the other has recently sub- 
stituted electricity for horse power. Citizens getting a taste of 
rapid transit petitioned the latter company to build considerable 
new road. ork was begun, but the mule line had previously 
secured a right of way from the city council over the streets on 
which the electric company attempted to build. There was a 
clash of forces and there has been war eversince. The electric 
company has succeeded in getting several miles of track down in 
spite of the opposition, the citizens along the route doing a good 
part of the work themselves. The city council decided that the 
'* mule line" had the right of way, but the electric company de- 
clined to abide by the decision. The mule line has promised to 
put in an electric plant and put the road in position for rapid 
transit at once. 

The demand for nine hours made by the machinists of Pitts- 
burgh has gone into effect. At nearly all the shops the demands 
were granted. but about 500 men are out at shops where the de- 
mands were refused. Among the strikers are the machinists of 
the Westinghouse Machine Co. It is thought the trouble will be 
amicably settled in a few days. 

A noisy debate occurred last week over the order to extend the 
time for the completion of the John B. Lyon electric railway on 
Stony Island avenue for one year. Aldermen Hummel and 
Gorman had some difficulty in getting a vote on their order. It 
was finally passed. 

The disastrous fire which occurred about 6:30 p. m. on the 
evening of July 80, at the Ed. E. Ayer Company's yard, destroyed 
between 80,000 and 90,000 poles, making an estimate loss of 
$200,000, fully covered EI кешип This was the only available 
supply of poles in the vic ity of Chicago, and one of the largest in 

country, and the loss will probably mean a scarcity and higher 
ү on poles for electrical work in the immediate neighbor- 


lants in existence. 


Caicaao, Aug. 15, 1890, 
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PITTSBURGH. 
Lighting a New Theatre.—Street Railway Projects.—An Electric 
Car Safety Device. 


CHARLES L. Davis, who is “ Alvin Joslin” of the stage, is to 
manage a theatre in Pittsburgh, next season. Mr Davis is evi- 
dently aware of the fact that electricity is the best illuminant for 
a theatre, and already he has contracted for the fitting up of his 
establishment with a complete electric lighting system. 

Street car projects and rumors relating thereto are just abont 
as plentiful in and about Pittsburgh as will autumn leaves be a 
month hence in the forests. The latest story is to the effect that 
the Duquesne Traction Co., which is now constructing a line 


from the heart of Pittaburgh to the East End suburbs, is desirous 
of gobbling the two big Allegheny City companies, the Pittsburgh, 
Allegheny and Manchester and the Pleasant Valley. Each of 
these concerns covers a large and profitable field. Each is pretty 
well backed by money and political influence, and it is not at ail 
likely that either willsell to the Duquesne people at a sacrifice. 
The Duquesne company will have a large business itself, once it 
gets fairly under way with the running of its cars. 

The Standard Underground Cable Com ny of this city are in 
a happy mood just now. Their joy arises fom the fact that with 
them business is verv active. ey are just shipping a big order 
to Minneapolis and a bigger one to New York City, and many 
other cities of the country are appreciative of the Standard 
VOTAR i goods. 

The Enterprise Light, Power and Heat Company was organ- 
ized at McKeesport, Pa.. the other day. The intention is to erect 
a first-class station in Reynoldton, just across the Youghiogheny 
river from McKeesport. po Дил, is a rapidly growing town, 
and is not provided with electric illumination. The officers of 
the new company are J. E. White, resident ; Thomas Reynolds, 
treasurer ; L. G. Reiber, secretary; H. Н. Swaney, solicitor. 

There is considerable talk of an electric street railway. between 
East Liberty and Braddock, to parallel the Pennsylvania Railroad, 
and of course take from that worthy Corpora ion a portion of its 
patronage. It will be natural for the Pennsylvania people to 
look the reverse of smiingly upon this scheme, and they will 
probably do their best to squelch it. While waiting developments 
the sympathy of the public will be with the would-be organizers 
of the street car system, as a matter of course. Accommodations 
such as the proposed company would offer are ever welcome. 

“ The adjustable life saving guard for street cars” is the name 
of a contrivance recently invented by a resident of Pittsburgh 
named W. Y. Brady. Mr. Brady says his device consists of a 
series of pliable bars, covered with leather and resting on iron 
shoes, which when lowered will run close to the round and 
receive on it any impediment the car may strike. While there is 
no claim that the use of this invention would prevent accident, 
the inventor is rey certain that a car provided with it would be 
very much less likely to cause serious in jury to a person or animal 
coming in its way. 

PiTTSBURGH, August 16, 1890. 
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EFFICIENCY OF THE TRANSFORMER. 


[134. ] —Mr. Swinburne's letter in the Aug. 6 issue of TAE ELEC- 
TRICAL ENGINEER, with regard to the results obtained by Mr. 
Merritt and myself and Messrs. Humphrey and Powell, that have 
been communicated to the American Institute of Electrical Engi- 
neers and reported by you, is as kind as it is just. 

In 5 instantaneous currents in the primary of 
the transformer . Merritt and I used the following method: 
Two lamps were selected to be used in the primary of the trans- 
former and “ calibrated ” for this purpose by subjecting them to 
different continuous differences of potential, and observing the 
corresponding strengths of current that were set up through them. 
From these observations, then, as data, a curve was determined 
from which we could read the resistances of the lamps corre- 
ponding to any difference of potential throughout the range 
through which they might be used. The lamps were then used in 
the primary of the transformer in the manner described in the 
paper. 

When a curve of the differences of potential about the lamps 
that were caused by the primary currents producing falls or 
potential through them, was determined, the effective difference 
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of potential was also observed with the electrometer by connect- 
ing it direct to tbeir terminals. This effective difference of 
potential could also be obtained from the same curve of instanta- 
neous values of differences of potential, the two determinations 
making an excellent check. Then by reference to the curve of 
calibration the resistance of the lamps was obtained cor nd- 
ing to the effective difference of potential, assuming thereby that 
the resistance of the lamps was the same, whether the lamps 
were subjected to a certain continuous difference of potential or 
the same numerical effective difference of potential. The ordi- 
nates of the curve of instantaneous differences of potential about 
the lamps were then divided by this value of the above resistance, 
when the resulting curve was the curve of рату сштеп. 1 
trust I have thus made clear beyond all doubt what we did. 

The correctness of the method then is dependent upon the 
assumption that the temperature, and, therefore, the resistances, 
of the lamp filaments remain constant throughout & complete 
cycle, and from cycle to cycle. 

Messrs. Humphrey and Powell, in their thesis work at the 
close of the last University year. did a large amount of experi- 
mental work for the pur of procuring data that should be 
checked by students that would come after them. and that ulti- 
mately. therefore, would become valuable information for pur- 
poses of instruction. Théy considered the abstract of a portion 
of their work that the prepared to read before the American 
Institute of Electrical Engineers incomplete without a deter- 
mination of cards of static hysteresis, and of hysteresis and Fou- 
cault currents combined, at the periodicity the transformer was 
worked. These cards they produced in great haste, and by them 
made the deductions to which Mr. Swinburne calls attention, and 
incorporated the same іп the paper. They sent their papers to 
the secretary of the Institute to reported and to have copies 
prepared for the meeting. aud then discovered an error in the 
determin ition of these cards. It was then too late to remedy the 
matter. For these reasons then the plates XII., XIII. and XIV., 
containing comparisons and deductions from these cards in their 
paper, are erroneous and will be stricken from the authorized 
report of the Institute. 

The hysteresis loss that Mr. Merritt and I found in the core of 
the 10-light transformer at a maximum magnetization of 8,850 
lines per sq. cm. was 3,800 ergs per cycle per cu. cm., while 
Ewing's values given for very soft wrought iron, at this same 
maximum magnetization, show a loss of about 1,500 ergs, or, 
roughly, half what we obtained. It is not clear, therefore, why 
Mr. Swinburne should say that the loes that we found is small. 

The other points of which Mr. Swinburne makes mention 
seem to me to open to discussion, and would be difficult to 
settle definitely without more accurate experimental data than we 
have thus far been able to obtain. 

HARRIS J. RYAN, 
SIBLEY COLLEGE, CORNELL UNIVERSITY, ITHACA, N. Y., Avo. 11, 1890. 


ELECTRICAL NOMENCLATURE. 


[186.]—At the regular monthly meeting of the American 
Institute of Electrical Engineers, held on June 17th last, a pro- 
osal was submitted to advocate the connection of the names of 
Franklin and Henry with the names of some electrical units, and 
in particular to connect thatof Henry with the unit of self-induc- 
tion. I venture to think that this proposi deserves attention. 
The British Assooiation Committee on 
mitted itself last year to the adoption of the term rant as a 
name for a practical unit of self-induction, and in face of the fact 
that private enterprise had ш coined and set in circulation 
the name ''secohm " for that of a practical unit of the same 
nature. Both these terms involve a departure from the principle 
first suggested by Mr. Latimer Clark and Sir Charles Bright in 
1861, and adopted by the British Association Committee in 1882, 
of forming the names of practical units out of the surnames of 
distinguished investigators. 

Objection has been taken to the term quadrant" in that it con- 
veys the notion of a length, and that it is not desirable that the 
name of a unit should convey the idea of its dimensions on a par- 
ticular system of measurement, which now is, but to-morrow may 
be replaced by some other mode. I will not discuss the pros and 
cons of this point, but limit myself to the suggestion that the prac- 
tical unit of self-induction in the system of measurement which 
employs the ampere, volt, and ohm, etc., as units, should be called 
а hen. Henry first actually observed the effect and invented the 
term *'* self-induction," and used it in а memoir published in the 
American Journal of Science, in July, 1882 ; whilst the account of 
Faraday’s investigations on the extra current was not published 
until December, 1834. Henry has, therefore, every claim to be 
considered as the discoverer of the fact and the inventor of the 
name ; and in employing this short monosyllable for the name of 
that practical unit, we shall do justice to his work, and bestow 
upon the unit a name which carries no suggestion of dimensions, 
and which is susceptible of being used in such compounds as mi- 
crohen and millihen, convenient for subdivisions of the unit. 
There is nothing to prevent any one from speaking of true hens, 
or legal hens, or British Association hens, if it is DA gei to be very 
precise. Instruments for the measurement of self-induction 
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would be appropriately called henmeters, and the act of measure- 
ment henometry. There is more difficulty in recognizing the 
mode in which to embalm the name of Franklin ; but I desire to 
point out that, if a place should be found for him in our Pantheon 
of units, there is vet another, namely, Gilbert, who deserves not to 
be forgotten. With diffidence I offer some suggestions on a mag- 
netic nomenclature which will give opportunity to use them both. 
We wanttwo practical units : One of magnetic induction, and the 
other of magneto-motive force (M. M. F.). 

It may bequestioned whether our time-honored phrase, ** num- 
ber of lines of magnetic force " (or of induction), is entirely satis- 
factory from a practical point of view. The machinery of tubes 
of induction. surface integrals, etc., is admirable for its purpose, 
but it is much more suited to the class room than the workshop. 

It is also equally open to question whether the conceptions of 
magnetic force and magnetic induction derived from ideal visits 
to imaginary and exquisitely narrow crevasses in magnetized 
iron, the explorer being furnished with tiny imaginary “free 
poles" for experimental purposes, are of a nature best suited to 
assist actual magnetic engineers. Lot us suppose all this for 
the moment set one side, and adopting ideas well expounded by 
Mr. Bosanquet in the Phil. Mag. for 1833, Vol. XV., p. 205, con- 
sider only magnetic induction as somethin z produced in the iron 
by magneto-motive force, just as current is produced in a circuit 
by electromotive force. Magneto-motive force is produced in a 
magnetic circuit by linking it with current-turns. Let us dismiss 
the term magnetic resistance,” objected to by some on the 
grounds that “© resistance " involves ideas of dissipation of energy, 
and speak of the magnetic pliability of a magnetic circuit to indi: 
cate its capability of experiencing magnetic induction under 
impressed magneto-motive force. 

en, further, let it be granted that the total magnetic induc- 
tion in a magnetic circuit is measured in gilbs, and that the gilb 
is the unit of magnetic induction, one gilb being equal to a 
hundred million C.-G.-s. units of induction, and being defined by 
the condition that a uniform rate of change of induction in a 
magnetic circuit of one gilb per second produces an electromo- 
tive force of one volt in an electric circuit linked with it. Let 
magneto-motive force or difference of magnetic potential along a 
magnetic circuit be measured in franks and let one frank be 
defined by the condition that a uniform slope of magnetic poten- 
tial along a magnetic circuit of one frank per centimetre of 
length produces magnetic induction of one gilb per centimetre 
of cross-section in that circuit, when that circuit consists of mate- 
rial of unit pliability (permeability). 

What is now called the induction " (B) will be called ‘density 
of, or intensity of, induction," and be expressed by gilbs per 
square centimetre. 

The magneto-motive force will be expressed in franks or mi- 


crofranks, instead of 15 times the ampere-turns (one microfrank 


0 

= 80 ampere-turns); and the general relation between the mag- 

netic gramine will be that the density of the magnetic induction 

in a closed magnetic circuit uniformly acted upon by M. M. F. is 

Коргон to the magneto-motive force per unit of length, and 
the magnetic pliability of the material of that circuit. 

Magnetic pliability is a constant quantity (taken as unity in 
measurement) for all non-magnetic circuits; but in ferro-mag- 
netic circuits it is a function of the induction or of the magneto- 
motive force. Tables can be made out from the observations on 
permeability at various inductions, giving the pliability of differ- 
ent kinds of iron for magneto-motive forces of different magni- 
tudes applied in particular ways. 

Suppose, for example, that a ring is wrapped over with insu- 
lated wire, and that there are 100 turns of wire on it, and that a 
current of 8 amperes is sent through it; there are 800 ampere- 
turns, or 10 microfranks of magneto-motive force impressed on 
that closed magnetic circuit uniformly. Let the length of that 
annular solenoid be 100 centimetres. The slope of M. М. F. is t mi- 
crofrank per centimetre. Hence, if the ring is of wood or brass, 
for which magnetic pliability is unity, we have that the density 
of induction in the circuit is үу of a microgilb per square centi- 
metre of cross section. If the ring is of soft iron, proper tables 
would tell us that the magnetic pliability of soft iron under an 
impressed magneto-motive force of path microfrank per linear 
centimetre is 1,200 units, and hence that for such iron ring the 
density of induction is 120 microgilbs per square centimetre 
(12,000 c. a. 8.). 

If the iron ring has a cross-section of two square centimetres, 
and is wrapped over also with 1U turns of secondary wire, and the 
primary current is completely reversed in roth of a second, the 
rate of change of total induction through this secondary would be 
approximately 480,000 microgilbs per second, and create in the 
secondary a mean electromotive force of nearly balf a volt during 
the time the uniform rate of change of induction was proceeding. 

These rough suggestions will perhaps show that from a prac- 
tical point of view calculations for dynamo aud transformer work 
might be simplified by the use of such units. The employment of 
a properly simplified nomenclature for the magnetic unita will be 
a gain, and some such moditications as I have attempted to sug- 
gest are wanted for workshop use. One cannot readily teac 
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workmen to handle formuls bespattered with 4x and 10°, 4 and 
B; but the conception of ampere turns (80 of which constitute a 
unit) wrapped round an iron magnetic circuit, whether dynamo 
magnet or transformer core, acting to produce a certain density 
of something called induction (measured in gilbs), more or less 
according to the magnetic pliability of the material, grafts on to 
existing experience with electric currente, electric pressure, and 
electric resistance, arid only wants a proper set of units and 
names to make it adapted for every day use. Perhape some of 
your readers will give you their views on these matters. 


J. A. FLEMING, 
University CoLLEGE, LONDON. 


REPORTS OF COMPANIES. 


STOCKS AND BONDS. 


„н Mo., has voted bonds for $5,000 for an electric light 
plant. 

SHELTON, WASH.—Mr. W. D. Baldwin, the city clerk, 7 
that the town will bond itself for $20,000 for electric light plant, 
etc. 

JERSEY CITY, N. J.—Lawrence S. Mott & Co., 115 Broad wa 
New York, are offering $100,000 thirty-year first mortgage bon 
of the Jersey City Electric pe Co. 5 per cent. of the par value 
of $500. The net earnings of the company since January, 1889, 
have, it ia said, enabled it to declare semi-annual dividends of 8 
per cent. on the capital stock. The net earnings are steadily in- 
creasing, and out of the undivided profits an annual sinking fund 
of not less than $3,000 is deposited with the New Jersey Title 
Guarantee and Trust Co. 


DIVIDENDS. 


HARTFORD, CONN.—The Hartford Electric Light Co. has 
declared a semi-annual dividend of 3 per cent. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 
city, reports the following quotations of August 9 from New 
York, Boston and Washington :— 


NEW YORK. 
BID. BID. 
W. U. Tel. Со.............. 85; Edison Gen. Elec. Co...... 105 
American Tele. & Cable... 88 Edison Gen. Co. Def'd..... 94 
Centi. & So. Amer 155 Consol'd Elec. Lt. Co...... 60 
Mexican..... ......... ... 205 Edison Illn'g Со. N. . 70 
Com. Cable Co. 2 U. 8. Elec. Lt. Co 1 85 
Postal Tel. Cable 85 North. Am. Phon'gph...... 65 
BOSTON. 
BID. BID. 
Thomson- Houston 51} Ft. Wayne Co. 12} 
“ Pref'd. 251 Ве еее 225 
+e Series C..... 12 Biocisdaca sa beeen НИ 51 
" " D 6 New England............. 50 
“ Int. Co..... a sete Ser.. 80 
Thomson Welding Co...... aig Trop. American........... ВУ 
Thomson Eu. Welding..... 91 Edison Phon'gph Doll..... 3} 
WASHINGTON. 
BID. BID. 
Penna. Telephone......... 26 U. S. Elec. Lt. Wash). 150 
Ches & Pot. Telephone 78 Eck. & Sold. Home "Wee 
Amer. Graphophone....... 15 Elec. Ву................. . 68 
Ex. Dividend. 
PITTSBURGH. 
BID. : 
Westinghouse Electric Manufacturing Co.. | 38} 


THE FRANKFORT INTERNATIONAL ELECTRICAL EXHIBITION. 


Visitors to Frankfort will recall the magnificent Central rail- 
way station, situated not far from the city and separated from it 
by a campagna-like stretch of country. Here is an area of more 
than fourteen acres of waste land, on which the coming electrical 
exhibition is to be held. Leaving town by the Kaiserstrasse, elec- 
tric railway trains will convey visitors to an electrical station sit- 
usted between the principal building and the river annex. It is 
intended to apply some water-power in the Taurus forest 10 or 15 
miles distant, to turbines of h. p., which the Allgemeine Elek- 
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trizitäts Gesellschaft of Berlin, with the Oerlikon Works of Zur- 
ich, have offered to erect, with necessary dynamos, etc., on the 
Neckar river, provided some one else will furnish 108 miles of 
Copper conductor of five millimetres diameter. This will be car- 
ried on overhead posts, and afford an excellent opportunity to 
study and experiment upon the subject of long distance trans- 
mission. Electric pumps will be employed to raise from the 
river the water needed for miscellaneous use; electric boat pro- 
pulsion will be displayed, as well as every known application to 
power, light, etc. 


METAL AND SUPPLY MARKET. 


PRICES OF COPPER, ETC. 


There has practically been no change of pricein copper during 
the week, and there is little to report save quiet and steady 


buying. 
Following are the prices to which margins are being called, 


compared with those of a week and a year , as taken from the 
official circular : SEM 


August 16. fo. 188. 
Straits tin, poet ER 20.95 20.90 20.15 
Straits tin, Nov.............. 20.95 20.90 20.00 ^ 
Lake copper, Aug.......... 16.85 16.80 12.00 
G. M. copper, Augs — — — 
Domestic lead, spot. 4. 60 4.45 3.9256 
Domestic spelter, Aug ‚ 5.40 5.40 — 


SOME ‘‘MUNICIPAL PLANT" FIGURES FROM MARIETTA, О, 


ше а, discussion has sprung up recently аз to the relative cost 
of electric lighting at Parkersburg, Va. (local company), and Mari- 
etta, O. (municipal plant), the two places being only 12 miles 
apart and operating under exactly the same conditions. The 
Parkersburg Journal gives a neat summary of the statistics 
brought out, as follows :—'' The published reports of the cost of 
running the electric lights at Marietta, Ohio, for one year ($1,825), 
and our comments on the same, have called out further comments 
by the Marietta Register, which says:—' But, while the sum of 
expenses for salaries, repairs, etc., is about $1,850, there are two 
items, at least, not considered—interest on the bonds and depre- 
ciation on the plant. We believe our plaut has been carefull 

handled and not strained. Still, 10 per cent. per annum on such 
equipments is not too much. It is great for the engine or the 
dynamo, but not enough for the wire. Add these to this cash 
outlay of interest and expenses, and it will run the cost up to 
about or quite $8,600. Parkersburg runs all night; we run to 
midnight, and not at all in full moon.’ Yes; and investigation 
discloses the fact that Mr. Hancock, the superintendent, worked 
the first year without pay, and that hereafter he is to get $840 a 
year. The Marietta plant furnished 1,650 hours of lighting, an 
average of 414 hours per day, as against 4,069, an average of 11} 
hours per day at Parkersburg. Marietta also uses city prisoners 
for handling coal, etc. Taking the Register's figures of $3,600 for 
last year, and adding the superintendent's salary, etc., we get the 
cost for an Меге year, for 61 lights (not 07 lights, since 6 were 
only recently added), at $4,500. Parkersburg has 58 lights, cost- 


ing $6,264. But this includes $12 a year for each patent mast arm, 


which the city can drop at the end of three years from date of 
contract, if it so desires. But taking the cost at $4,500 for Mari- 
etta and $6,264 for Parkersburg, and reducing this to the cost per 
lamp per hour, we find that Marietta is paying 41€ cents per lamp 
per hour against Parkersburg’s 2§ cente per lamp per hour. If we 
properly exempt the mast arm rentals, Parkersburg is paying 274 
cents per lamp per hour. This showing for the Parkersburg Com- 

ny puts quite a different phase on the matter if the Marietta 

gister gives the correct basis to figure on, ps the superinten- 
dent's salary. Officials of the Parkersburg plant think that, on a 
fair estimate for expense, the cost per hour per lamp (61 lamps) at 
Marietta would be 224 cents." 


IN BED WITH ELECTRICITY. 


** We can give a point to New York people about getting their 
money's worth out of these little movable electric-bulb lights," 
said a visiting Idahoan the other day to a reporter of the New 
York Times. “Out our way we take them to bed with us. For 
keeping one comfortable on a cold night they are as good asa 
roaring fire in à room. Rubber bags, tin boilers and other devices 
for holding hot water get cold. ith the thermometer 40^ below 
zero, as we often have it in Idaho for long stretches at a time, 
these old-fashioned arrangements would freeze before morning. 
But the electric bulbs keep one snug and warm all the time. 
When I begin to get ready for bed I put the light between the 
sheets. By shifting it about every little while it takes the chill 
from the bed by the time I am undressed. As I slide in I push 
the light down with my feet, and usually fall asleep with it there. 
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LEGAL NOTES. 


THE BRUSH COMPOUND WINDING PATENT ANNULLED IN 
ENGLAND. 


Kma, Brown & Co. ts. ANGLO-AMERICAN Brush ELECTRIC LIGET CORPORATION 


In the Court of Session, Edinburgh, on Wednesday, July 16, the 
First Division disposed of a reclaiming note in the above case. 
It was originally brought in the Outer House by King, Brown 
& Co., Rosebank Electric Works, Edinburgh, against the Anglo- 
American Brush Electric Light Corporation, London and Edin- 
burg, for reduction of letters patent granted to Mr. Brush in 1878 
for the exclusive right of making dynamo-electric machines of 
the compound winding type. Lord Trayner, in the Outer House, 
found that Brush's patent, having been anticipated by Varley, was 
invalid, and he, therefore, decided the case in favor of the pur- 
guers, with expenses. The defenders reclaimed to the First 
Division of the Court and the case was heard before the Lord 
President, Lord Adam, and Lord McLaren. Judgment on the 
reclaiming note was given sustaining the action of the lower 
Court, annulling the patent. . 


THE GAULARD AND GIBBS PATENT ANNULLED IN ENGLAND. 
GIBBS AND OTHERS US. FERRANTI. 


In the House of Lords, on July 24, the case of Gibbs and 
Others vs. Ferranti came before the Lord Chancellor, Lord Her- 
schell, and Lord Morris, in the form of an appeal by Mr. John 
Dixon Gibbs and the National Company for the Distribution of 
Electricity by Secondary Generators (Limited) from the decision 
of the Court of Appeal affirming the judgment of Mr. Justice 
Kekewich, who, on a petition presented by Mr. Sebastian Ziani 
de Ferranti, ordered that the Gaulard and Gibbs patent, No. 
4,362 a.D., 1882, should be revoked. 

Their Lordships said they were of opinion that the decisions of 
the Courts below were correct; and, therefore, they dismissed the 
appeal, with costs. 


DOUBLE CARBON LAMPS.—BRUSH ELECTRIC CO. vs. WESTERN 
ELECTRIC CO. 


We are in receipt of the following сектара dispatch from 
the Brush Electric Co., of Cleveland :—‘‘ Judges Brown and 
Ricks, on final hearing, filed an opinion to-day at Toledo, in our 
double carbon lamp case against the Western Electric Co., sus- 
taining the Brush patent, granting injunction, and ordering an 
accounting for infringement.” 


ELECTRIC HAND-LIGHTING GAS BURNERS.—NOTICE ISSUED 
TO THE TRADE. 


The following notification has just been put forth by the Elec- 
tric Gas Lighting Co., of Boston, and A. L. art, of this city, to 
** users of and dealers in electric hand-lighting gas 

urners :— 

You were notified on or about May 10th, 1888, of the acquisition 
by the undersigned of certain U. S. Letters Patent for Electric 
Hand. lighting Gas Burners, and of the commencement of certain 
suits against specified parties to establish the validity of said pat- 
ents, and you were warned against infringement thereof, and that 
реа would be exposed and prosecuted by the undersigned 
jointly. 

This is to further notify you that in the first one of said suite to 
be decided, being the suit brought by us against the firm of Fuller, 
Holtzer & Co., in the U. S. Circuit Court, Massachusetts, upon U. 
S. Letters Patent, No. 225,071 to Packard, and No. 232,304 to San- 
ford, wherein the defences of want of invention and non-infrige- 
ment 5 presented to the Court, a decree was on 
May 2. 1890, ordered for oopa nin and an application for re- 
hearing therein was, after full argument, on August 9, 1890, de- 
nied by the Court. 

It has now been established that ‘Electric Hand-Lighting Gas 
Burners, having a fixed electrode, a ratchet upon the valve-stem, 
whose teeth are proportioned in number to the ways in the cock, 
an angle- lever fitted loosely upon the stem, one arm for operating, 
and the other carrying an electric contact point past the burner- 
tip, a pawl attached to the lever, and engaging with the ratchet, 
a spring to retract the lever when released, and a stop-pin ; and 
Electric Hand-Lighting Gas Burners having devices for opening 
and closing the gas passage at each alternate movement, and con- 
jointly igniting the gas by an electric spark thus generated, with 
further devices which, without actuating the gas-cock, shall re- 
peat the electrical spark by the return of tne opening devices to 
their normal position, are protected by Letters Patent owned by 
the undersigned. ` 

The trade is respectfully cautioned that all infringers will be 
held to account and pay damages. 
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INVENTORS' RECORD. 


Patents issued August 13. 
Alarms and Signals :—Signal, W. C. Paul and О. D. Kleinsteuber, 498,969. 


Conductors, Conduits and Insulators :— Electric Conductor Terminal, C. 
A. Lieb, 488,948. Machine for Covering Insulated Conductors with Lead, 
L. W. Tracy, 484,007 and 484,008. Underground Electric Conduit, F. G. C. 
Zópke, 494,076. Electric Ineulator, J. K. Dunbar, 494,144. Subway for Elee- 
trie Conductors, G. Westinghouse, Jr., 484, 108. 


Distribution :—System of Electrical Distribution, O. B. Shallenberger and 
H. M. Bylleaby, 484,162. 


Dynamos and Motors :—Vertícally- Adjustable Dynamo Support, T. Wrig- 
ley, 484,011. Rotating Part of Dynamos and Motors, E. A. Sperry, 484,096. 
Armature for Dynamos, A. Schmid, 494,206. 


Lamps and Appurtenanoes:—.Awutomatic Electrio-Lamp Hanger and 
Switch, O. B. White, 484,088. Incandescent Lamp Socket, P. Lange, 494,158 
Incandescent Electric Lamp, A. L. Reinmann, 434,150.  Electric-Arc Lamp 
W. E. Cady, 484,17. 


Measurement :—4mmeter and Voltmeter, G. Pfannkuche, 484,082. 


Medical and Surgical :—Electro-Therapeutic Appliance, G. Monrath and 
W. M. Gibbons, 484,024. 


Metal-Working :— Method of Welding Metals by Electricity, H. E. Fowler, 
484,017. Method of and Apparatus for Burning Holes in Metal, W. P. 
Kookogey, 484,188. 


Miscellaneous :—Coin Freed or Actuated Machine, A. Harris, 484,108. Out- 
Out and Connection for Electrical Apparatus, C. J. Klein, 484,149. Switch 
for Electric Oirouita, P. Lange, 434,151 and 434,152. Electric Indicator, P. 
Lange, 484,154. Protector for Electric Machines, L. B. Stilwell, 484,168. 
Core for Electrical Apparatus, C. A. Terry, 484,164. Klectric-Arc Inter- 
rupter, A. Wurtz, 484,106. Lightning Arrester, A. Wurtz, 484,167. Safety 
Fuse for Electric Circuits, A. Wurtz, 484,168. Electric Safety Fuse-Box, A. 
Wurtz, 434,100. Lightning Arrester, A. Wurtz, 484,170 and 434,371. Electro- 
Magnetic Clutch, 8. C. C. Currie, 484,882. 


Railways and Appliances :—Zlectríc Railway, R. M. Hunter, 484,080. Trol- 
ley for Electric Railways, J. H. Wehrle, 494,086. Brake Mechanism for 
Electric Street Cars, J. Illingworth and A. M. Baker, 484,068. Electric Rail 
Connector, C. A. Lieb, 484,087. Power-Gearing for Vehicles, E. A. Sperry 
434,097 and 494,008. Electric Railway, R. M. Hunter, 434,147. Electrically- 
Propelled Vehicle, R. M. Hunter, 494,148. Device for the Adjustment and 
Testing of Electric Cars, T. M. Foote, 494,181. Electric Railway, R. M. 
Hunter, 494,975. Current-Collectíng Device for Electric Cars, R. M. Hunter, 
434,276. System of Transportation by Electricity in Mines, E. A. Sperry, 
494,968. Electric Railway, R. M. Hunter, 434,399, 434,390 and 484,391. Closed 
Conduit for Electric Conductors, C. J. Van Depoele, 484,410. 


Secondary Batteries:—Secondary Battery, P. Schoop, 434,008. Connector 
for Secondary Batteries, J. K. Pumpelly, 434,199. Secondary Battery, H. 
Woodward, 484,224. Method of Making Electrodes for Secondary Batteries, 
P. Schoop, 484,801. Secondary Battery, G. W. Cochran, 434,876. 


Telegraphs :— Printing Telegraph, T. M. Foote, 494,261. 
Telephones and Apparatus :—Telephone, E. Davis, 433,981. 


EXPIRING ELECTRICAL PATENTS. 
Reported by F. B. Brock, Patent Attorney, 630 F street, Washington, D. C. 
Expired in June, 1890. 


Car Brake, G. Kn-Earl, 190,557. Telegraph Pole, McCarver, Athey & Jen 
nings, 139,593. Gas Lighting, Mueller & Meier, 139,599. Telegraph Poles, J. P 
Tirrell, 139,030, June 3, 1873. Tæplodino Apparatus, G. M. Mowbray, 139,686 
Printing Telegraph, H. D. Rogers, 139,000. Gas Lighting, J. Vansant, 190,692 ; 
W. A. Pitt, 139,811. Thereapeutic Bath, 8. Russell, Jr., 199,819. Annunciator. 
G. W. Shawk, 199,826. Lightning Rod, J. H. Weston, 139,841, June 10, 1873. 
Thermostat, J. H. Guest, 139,958. Fire Telegraph, R. Carter, 140,011 ; Wright, 
Holley & Miles, 140,106, June 17, 1873. Annunciator, W. W. Foote, 140,198, June 
24 1873. Printing Telegraph, A. A. Knudson, 140,143. Incrustalion Electrical 
Apparatus, А. T. Hay, 140,196. Telegraph Pole, H. Dodge, 140,255. Relay and 
Sounder, M. W. Goodyear, 140,266. Regulator, E. Maertens, 140,287, June 24, 1873. 


List for July was printed in Tne ELECTRICAL Enoinggr of July 2, p. 2. 


Expiring in August, 1890. 


Railway Signal, J. G. Smith, 141,604, August 5, 1873. Railway Car Telegraph, 
R. K. Boyle, 141,755. Automatic Telegraph, T. A. Edison, 141,772, 141,773, 141,- 
774 and 141,776. Perforating Telegraph, T. A. Edison, 141,755. Relay and 
Sounder, T. A. Edison, 141,777, August 12, 1878. Annunciator, A. Storer, 141,808 
Relay and Sounder, Н. Van Hoevenbergh, 141,966, August 19, 1873. Telegraph 
Pole. J. L. Chapman, 142,082. Railway Signal, H. W. Spang, 149,131, August 
26, 1873. 


(Copies of drawings and specifications of any patent will be furnished by Mr. 
Brock, at 15 cents each.] 
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TRADE NOTES AND NOVELTIES 
RND MECHANICAL DEPARTMENT. 


MARSHALL'S CONDENSERS. 


the standurd specialties of the electrical instrument 
field are the electrical condensers of Mr. Wm. Marshall, rooms 2 
and 4, . Building, this city. Mr. Marshall, slowly but 
very surely, has built up an enviable reputation for his work, and 
we have ourselves on many occasions seen the quality of his con- 
densers tested and triumphant under the most exacting conditions. 
His business was at one time limited to the telegraph, but be is 
now making and selling for telephone and electric light use. 
Recent orders are for two multiple series, for the Metropolitan 
Telephone Co., of half а microfarad each, divided in tenths and 
one microfarad in tenths for Columbia College. He has also 
received orders from the New York & New Jersey Telephone 
Co., the Brush Illuminating Co. and many others. 


Amon 


ELECTRIC CONSTRUCTION & SUPPLY CO. 


The above company, of 18 Cortlandt street, have constructed 
a doublecarbon arc lamp, they report, embodying the principles 
of their well-known arc lamp for incandescent circuits. A large 
number of these lamps are now being made, and the company 
will be ready to fill orders in about a couple of weeks. 


RUSSELL JOHNSON'S ELECTRIC LIGHT MOULDINGS. 


One of the most familiar of the details of interior incandescent 
work is the moulding, and it would not be easy to say how many 
million feet have been made and used within the last seven or eight 

ears. Mr. Russell Johnson, of 459-465 Cherry street, this city, has 
ong made a specialty of the business, and has sold his product in 
enormous quantities to all the largest consumers. He has been 
established thirty or forty years in the lumber business, and 
when the electric lighting industry sprang up and the call came 
for mouldings, it was natural that he should enter the new field, 
not so much perhaps by design as by accident. Having thus 
eecured a preemption on the business, he has ever since been 
actively engaged filling orders for mouldings in a large variety of 
sizes. Among a few of the installations he has supplied may be 
named Columbi: College, the Metropolitan Museum of Art, and 
W. D. Rockefellers country mansion at Tarrytown ; as well as 
the U. S. war vessels, '* Chicago," Baltimore.“ ~ Philadelphia,” 
** Yorktown,” etc., as well as the steamers, ** Venezuela," ** Mary- 
land," ‘‘ Caraccas," and the beautiful Fall River boats, Puritan " 
and Plymouth.“ Mr. Johnson will send to any address his 
blue print sheet of sizes and shapes of mouldings, and has recently 
ишеп a very handsome wood mounted thermometer, a neat and 
ornamental reminder to his patrons. 


THE SCHEFBAUER SMALL ARC LAMP. 


Mr. R. Schefbauer, of Paterson, N. J., has transferred his 
business and experimental shop to 28-80 Centre street, 
this city, and there formed a connection with the old and 
reliable manufacturer, Mr. A. Wirsching, of ticker fame, for the 
purpose of manufacturing their various electrical specialties in 
the latter’s well appointed establishment. They will operate 
under the firm name of Schefbauer & Co. They will pay special 
attention to Mr. Schefbauer’s patent electric cigar lighter, which 
was fully described in our issue of July 80, page 106, and for 
which they are already in receipt, asa result thereof, of large 
orders from all parts of the country. Their announcement with 
regard to this excellent novelty will be found in our advertising 

The lamp ranges from 80 to 200 c. p., and is extremely 
economical in its operation. There is a large field and future 
before it. 


THE SHAVER TELEPHONE SYSTEM. 


Mr. со Frederick Shaver, the indefatigable delver in the 
mysteries of molecular vibration, has recently added another 
improvement to that remarkable instrument, his Molecular Tele- 
phone. It consists of a dish-shaped sounding board, to the con- 
cave side of which is secured the diaphragm and molecular 
resonator previously described in these columns. The strain of 
the line wire is im to the arched sounding board, producing 
an effect analogous to that of the sounding board of a violin. In 
practice the device adds materially to the power of the instru- 
ment, while the articulation leaves nothing to be desired. 

Four sub.companies have been recently organized in New 
Hampshire, with head-quarters at Berlin Falls, d ittleton. Bristol 
and Concord, and exchanges are being erected. The Shaver Cor- 
poration are being overrun with orders, and bank systems and 
trunk lines are being built in many sections of the country. 
Plainview, Minn., has, it is stated, thrown out its Bell telephones, 
and is now getting good telephone service over an extensive 
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is meeting with great success in selling the Milliken 
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molecular trunk line system, connecting the varous business 
houses, etc. The plant was erected by Mr. J. B. Soboleski, agent 
of the C. & N. W. R. R. at Plainview, who claims that the service 
is superior to that with electric telephones. 


MILLIKEN RAILWAY POLES. 


Lemuel Wm. Serrell, M. E. of 115 Broadway, N. Y., tells us he 
tent pole 
for electric railways. He says that he recently closed Wich 
Murray Verner. of the Verner-McKee syndicate, for poles for the 
entire city of Buffalo. He has already received orders from the 
Rapid Transit St. Ry. Co.. Newark, N. J.; Troy & Lansing- 
PUES St. Ry. Co., Troy, N. Y. ; Essex Passenger Ry. Co., Newark, 
N. J.: Buffalo St. Ry. Co., Buffalo, N. V.; Pittsburgh & Birming- 
ham Traction Co., Pittsburgh, Pa.; Passaic, Garfield & Clifton St. 
Ry. Co., Passaic, N. J., and Jersey City & 226000 St. Ry. Co., 
Jersey City, N. J. He has taken orders for over 6000 poles during 
the last three months. 


ABENDROTH & ROOT BOILERS. 


The Abendroth & Root Manufacturing Co., 28 Cliff street, New 
York City, find a good demand for both their new water-tube 
sectional safety boiler and their spiral riveted 1 pipe: The new form 
of Root boiler is well adapted and very pop for electric light- 
ing and power stations, being a rapid steam generator, economical 
in the use of fuel and easily m We notice that the manu- 
facturers are making some large shipments to Cuba. 


THE OKONITE CO. 
The large orders recently received by the Okonite Co. have 


kept their force at their new Passaic factory very busy. This es- 
tablishment is ba des e equipped with everything needful for 
the expeditious handling of & large business, and turns out an 


enormous quantity of Okonite insulated wire daily. Every facility 
is availed of by the company for the transportation of its goods, 
and taking it all in all the future of this enterprising concern 
looks very promising. 


WESTON ELECTRICAL INSTRUMENT CO. 


The Weston Electrical Instrument Company, manufacturers 
of the Weston portable direct-reading stan voltmeters and 
ammeters, are now thoroughly settled in their new factory, 114 
William street, Newark, N. J., and very busy. The demand for 
these goods is becoming quite general and is due both to their 
Eon excellence and the enterprise manifested by the manufac- 

rers. 


JAMES J. MURRAY & CO. 


The above well-known concern, proprietors of the Murray Flint 
Glass Works, Trenton avenue, Culvert and Waterloo streets, Phila- 
delphia, epe that they are now in full operation for the season 
of 1890 and 1891, and are producing a great many new features in 
Koons for electric lighting. Philadelphia is not far from Cape 

ay, and the firm would be pleased to have any of the delegates 
to the convention favor them with a visit. 


THE MILL & MINE ELECTRIC EQUIPMENT CO. 


The above company, of 95 Fifth avenue, Pitteburgh, has lately 
been doing a quantity of heavy mine work. It is now increasing 
ita capital from $10, to $100,000 to meet the orders offering it, 
and is in a position to handle mill and mine equipment in a 
prompt and satisfactory manner. W. J. Burns is president of 


the company; W. A. Giles, secretary and general manager, and 
W. B. Giles, treasurer. ai E: 


TRIPLE SIGHT FEED DYNAMO OIL CUP. 


The W m. Powell & Co., of Cincinnati, have an excellent oil 
cup in their specialty named as above, and illustrated in their an- 
nouncement in our advertising pages. It has been found very 
satisfactory by those engaged in the operation of dynamos. It is 
not only a sight feed but is very easy and simple to handle, regu- 
lates to a nicety, is of neat appearance, and can be started or 
stopped at will. The company will be glad to send circulars and 
price lists to any address. 


PITTSBURGH REDUCTION CO. 


The Pittsburgh Reduction Co., of Pittsburgh, manufacturers of 
aluminum for commercial purposes, will erect a new plant near 
Pittsburgh. It is proposed to erect a plant with 10,000 h. p. near 
the natural gas or soft coal fields. The company at present 
пеп y an iron-clad building 75 x 175 ft., and are running night 
and day. 
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A MAMMOTH SUPPLY HOUSE. 


The slow but steady growth which has brought so many of 
the leading houses of to-day to the front sometimes seems to be 
eclipsed by the sudden arising of a new firm, which stands up, 
broad-shouldered, and in a few months gets a firm footing. 

Yet the suddenness is only apparent, for the men back of such 
an enterprise must have been many Ege in gaining their experi- 
ence which would enable them to hold their own and gain ground 
in the face of strong competition. 

So it is with the young giant in the electric supply line, which, 
at the end of but a few months, commands the e of a large 
share of the Western and Southern consumers. The step from 
the small yet influential supply house kept at 80 Adams street, 
Chicago, by Mr. Geo. Cutter, to the Great Western Supply Co.'s 
mammoth house at 190 and 192 Fifth avenue, was indeed an enor- 
mous stride. The more so as this is but one of the eight or more 
supply depote which will be controlled by this firm, while several 
large factories will give in their whole output. Yet a glimpse of 
the working of this firm will show that the master hands areu 
to their task, and that the routine of business is almost as smoo 
as with the older competitors. Truly a trip through such a house 
means а glance at the electrical business of to-day, or, rather, of 
the future, and has been duly appreciated by hundreds of our 
Western readers. We owe it to those not so near to Chicago, that 
we give them some idea of this house in our columns. The selec- 
tion of a building for the Chicago house could hardly have been im- 
proved upon, both as to its location and as to the space, light and 
accessibility. Right in the middle of the block, between Monroe 
and Adams street, the electrical signs and window display on a 
double front building will attract the attention of the many 
passers-by. The 42 feet front gives ample window space, where 
the borders of colored and opalescent glass shades, the assortment 
of switches, batteries and small motors, as well as some electric 
light and railway коок, m be shown to advantage. The five 
high stories, with large windows in the front and back, give light 
and airy floors, and room for plenty of shelving. 

The location is one that makes it the most accessible of Chicago’s 
electric houses from any of the depots. Besides, it is but a block 
from the other great electrical beehive, ‘‘ The Rookery,” and but 
three blocks from the Chicago Electric Club. This, with the usual 
telegraph and telephone facilities, seems to make it convenient 
for everybody electrical. 

On entering the store, any one of the number of novel fea- 
tures is apt to so catch one’s eye that others of equal attractiveness 
may be passed by. To the left, near the door, is a large sample 
board setting off the brands of wire, as well as some of the 
choicest house goods. The double row of deep drawers extending 
along the south wall is surmounted by some four hundred pigeon- 
holes, now mostly filled with small lots of the varied stock. 

In front of these compartments is a line of some fifty feet of 
show cases, at present filled with station and linemen’s tools, 
house goods and testing apparatus. 

The oak railing shown in the foreground in our cut, gives a 
clear space for the managers of three departments and their 
assistants. The fan-motors shown on their desks give any desired 
amount of circulation, enabling the same amount of work to be 
done on hot as on cold days. Above this enclosure hangs a 
large elk-head electrolier, consisting of three deer heads, the 
tips of whose antlers are studded with incandescent lamps. A 
special form of attachment was devised for these, and the wires 
are practically concealed. Neat tinted shades add to the effect, 
which is as pleasing as it is novel. 

A good part of the ceiling has parallel iron pipes run length- 
wis» of the store, a few feet apart. From these the electric and 
combination fixtures are suspended. Неге are fixtures varying 
from plain electric pendants to large chandeliers, and represent- 
ing the finest American and European designs. Toward the 
farther corner a hundred brackets set against a dark background 
are shown to advantage. Неге, too, are several new and hand- 
some designs of fixtures for electric car lamps, to which but little 
attention has heretofore been paid. 

Beneath the brackets are sliding racks for incandescent shades, 
arranged to show a large number in a small space. The от 
in the background of the cut separates the store from the ship- 
ping room, which, like nearly every other part of the building, is 
fitted with shelves and bins for storing goods. Here are thousands 
of the Bryant switches, yonder are bins filled with the Cutter 
porcelain cut-outs, while in the corner the freight elevator is in 
Steady use. 

In the basement one meets with hundreds of reels of Simplex 
and galvanized iron wire, while one wall is lined with cross-arms 
of various sizes, In the farther corner is a long sbute, lined with 
iron, down which the reels of wire try their experiments in rapid 
transit. At the same time the elevator can be used for taking 
wire up, thus making the receiving independent of the shippin 
department. Incandescent lamps fight up the rear of the base- 
ment, the building being wired throughout with Simplex T. Z. R. 
wire. 

On the second floor are the offices of the company, of which 
our bird’s-eye view shows a portion. They are conveniently 
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arranged and handsomely finished in antique oak, with inlaid 
floors and chip lass windows. Thed cabinets and other 
furniture are all picked to give the greatest usefulness, and here- 
the originality of those interested has been given full play. 

Our illustration shows a glimpse of the manager's office, adjoin- 
ing, while on the one hand is the stenographers' room, and on the 
othera private labratory where tests of various kinds are made. To 
the right are the bookkeeping room and the purchasing agent's 
office, with the directors’ room and the clerk's room in the back- 
ground. Handsome electric fixtures will soon adorn all these 
rooms, while an abundance of wall sockets enable lamps to be 
placed anywhere. 

The rear of the same floor gives room for many hundred miles 
of K. K. wire, and also has а studio fitted up for photographing 
the new designs of fixtures, shades, etc., brought out by the firm. 
Close by the stairs is another space devoted to shades and arc 
globes of all styles. The third aud fourth floors are used for stor- 
ing goods, plenty of shelving and drawers being provided. The 
racks on the latter floor are said to contain the largest stock of 
shades in the West, and other lines of goods seem to be equally 
well represented. 

On the top floor is the repair shop, and here, too, some of the 
company's specialties, like Cutter's street-hood or porcelain cut- 
out, are put ther. This shop, added to the out of town fact 
tories controlled by the firm, enables it to make its own special- 
ties in any quantity. What some of these are our readers will 
have already learned, for in its short career this house has brought 
out & number of articles which promise to stay. 

As to the personnel of the new house, the manager, Mr. Geo. 
Cutter, needs no introduction to our readers. His twenty years 
experience in America and in Europe has given him a broad view 
of all electrical work, and enables him to judge well of the electri- 
cal supply line. He is assisted by Mr. Rea Pixson, who also acte 
as purchasing agent for the new firm. Mr. Charles G. Armstrong, 
well known from his connection with the New Haven Clock Co., 
and with the electrical work at the Auditorium, and for his numer 
ous inventions, is at the head of the house goods de ent. Mr. 
Edwin R. Crolius, late of Sneider, Campbell & Co., has charge of 
the fixture department, while Mr. C. A. Robinson, buyer of the 
late Sprague Electrio Equipment Co., takes special care of the 
railway supplies. Others of equal experience are directly or in- 
directly associated with the house, enabling every part of the 
work to be properly cared for. 


SOME NEW WESTINGHOUSE PLANTS. 


When the spirit of progress strikes a town, it is not long con- 
tent without an electric light plant. Electric illumination is 
deemed a necessity wherever commercial activity is found. The 
South, as everybody knows, is developing rapidly at the present 
time and consequently in that терор there is large demand for 
electric lighting apparatus. The Westinghouse Electric & Manufac- 
turing Company recently closed contracts for plants in three 
Georgia towns, Valdosta, Washington and Waycross. It is evi- 
dent that the Empire State of the South is determined not to be 
distanced by its sisters. 

The Allentown Electric Light & Power сорау, Allentown, 
Pa., which for some time has been using the Westinghouse alter- 
nate current system of incandescent lighting, has just placed an 
order with the Westinghouse Company for another machine, it 
being found necessary to increase the capacity of the plant 
to two thousand lights. 

Media, Pa., seems to appreciate the electric light thoroughly. 
The Media Electric Light, Heat & Power Compa ү has a fifteen 
hundred Westinghouse alternate current plant and is now order- 
ing an additional five hundred light machine with & view to keep- 
ing up with the demands of its customers. 

The Westinghouse alternate current incandescent system is 
being employed for central station lighting in every state and 
territory of the Union with the exception of the state of Nevada 
and the territory of Arizona. In the state of Texas, twenty light- 
ing companies have seen fit to adopt the Westinghouse system. 
In Pennsylvania, the Westinghouse stations number very nearly 
forty. 


JAMES W. QUEEN & CO. 


Queen & Co., of Philadelphia, report a steady and increas 
demand for their specialties in test instruments. Their improv 
portable testing sets are meeting well deserved favor, as new fea- 
tures of great value to electricians have been introduced. These 
sets are being made in large quantities to fill orders already re- 
ceived. The new ** Magnetic Vane” ammeters and voltmeters, as 
brought out by the same firm, are much sought after, and are 
now in use by the Edison, Brush and Mather Companies. Meters 
of special size and range are made if desired. A large collection 
of instruments has been placed on exhibition at Cape May during 
the convention by Queen & Co., and all who are interested in the 
subject will be well repaid by a visit to their parlor, where every- 
one will be welcome. 
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THE KELSEY RAILROAD SIGNAL CO. 
The Kelsey Railroad Signal Co., of Florence, Mass., has equip- 


the north bound track through the New York Central tunnel . 


rom 59th to 86th streets with six audible signals ; three one blow 
indicator signals stationed 800 ft. in advance of home signal locate 
the latter in case of fog or smoke. The home signals have the 
Som pany S gong attachment, which rings only when signals are at 
danger. e company has also finished a very compact three 
lever interlocking ground machine, built to operate wbridge 
lock, home and distant , derail switch and switch lock. 
The machine has also automatic two wire compensator. Its height 
from floor to to top of signals is 27 inches ; width over all, 38 inches. 


THE INTERIOR CONDUIT SYSTEM. 


The Interior Conduit and Insulation Co., of 16 and 18 Broad 
street, will issue for the Cape May convention, a epe T of tes- 
timonials as to the merits of their system. It will embrace 
endorsements by the various electric light companies, wiring con- 
tractors, insurance inspectors, boards of fire underwriters, archi- 
tects, builders and others. It willalso have fac simile letters from 
J. Pierpont Morgan, E. H. Johnson, T. A. Edison, and Elihu 
Thomson, It will be quite an interesting book as a description of 
the system and a pleasant souvenir of Cape May. 


EXCELSIOR ELECTRIC CO. 


The Excelsior Electric Co., of 115 Broadway, have been experi- 
encing a very large demand for the new Hochhausen arc dynamo 
illustrated and described in THE ELECTRICAL ENGINEER of April 23. 
It has proved an immense success in every way. Machines of that 

have now been placed in the stations at Kansas City, Kan. (2); 
t. Charles, Mo., city pang Qu Chicago Arc Light and Power 
Co.; Plymouth, Pa., Electric Light and Power Co.; Mt. Morris 
Electric Light Co., New York City ; P. J. Walsh, Philadelphia (2); 
Murphysboro, Ill.; Harrisburg, Pa.; Merchants’ Electric Light and 
Power Co., Chicago ; Harrison, N. J., Electric Light Co.; City of 
Ottawa, Ill., 100 lights, and an increase of 60 more; сваке ity, 
Kan., 50 lights ; luth, Minn., 50 lights ; St. Joseph, Mo., 
lights, and many more. 

The company are also, Mr. Fuller states, extremely busy in 
their motor department, and are receiving a large number of 
orders. They are now making a 500 volt motor, which will be 
ready in about a month, and of which several will be placed 
immediately. 
correct design and high finish, and the reports that come from 
users are very satisfactory. A great many have already been 
installed in this city, but a large number are also in service all 
over the country. 


EXECUTION BY CARBONIC ACID GAS. 


Dr. Allan McLane Hamilton, who has studied and written 
since 1878 on the application of electricity to the human body, 
has, after many riments, come to the conclusion that electri- 
cal execution is a humbug, and open’y avows his belief that car- 
bonic acid gas introduced secretl concealed pipes into a lethal 
chamber would furnish the ideal of civilized extermination for 
murderers. ‘‘ This is the same generated for soda fountains,” 
says Dr. Hamilton, ‘‘and could be manufactured as easily and 
inexpensively for the State executioner as for the five-cent soda- 
water purveyor.” 


LIGHTING UP THE SEA IN FOGS. 
An ingenious invention is described in Engineering for dis- 
tinguishing and safe ing vessels in fogs. It is based on the 
fact that when a fog hovers over water there is always a clear 
space of a few feet between the surface of the water and the 
bottom layer of the fog. Each vessel is to be provided on one side 
of its bow, just above its highest water line, with a horizontal 
row of glazed portholes, and on the opposite side with a vertical 
row of like holes. Electric lights are arranged to throw beams of 
light forward and laterally through these portholes, the different 
arrangement of which is to serve to show the course of the vessel. 
Sighting portholes, telescopes, are also to be provided 
close to the former porthole. 


THE CLAMBAKE OF THE YEAR. 


It has been the custom of the American Electrical Works, 
through its estimable president, Mr. Eugene F. Phillips, to invite 
the electrical fraternity annually to a clambake at Providence, R. 
I., and the notices are now out for the twelfth ‘‘clam dinner.” 
The scene of the festivities will be the Vue de l'Eau Club, and the 
date fixed is August 23, 1890. There will be lunch at 11:30, and 
the bake will be opened at 3. It is needless to say that the occa- 
sion, rain or shine,” will be one of great ene The Re- 
ception Committee are :—Marsden J. Perry, J. J. Carty, H. B. 
Cram, John I. Sabin E. B. Baker and W. H. Sawyer. 
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WESTERN TRADE NOTES. 


Mr. FOREE Balin, the well known electrical expert and manu- 
facturer, has gone to Kentucky on a short vacation. 


THE EXCELSIOR ELECTRIC Co., 425 The Rookery, report the 
cM of a 100 arc light plant of their well-known system at Ottawa, 


Mr. P. C. ACKERMAN, the New York agent of the American 
Electric Works, of Providence, R. L, was recently in town on a 
Short business trip. 


MR. GEORGE H. R. PREBLE, who has been staying here for a 
couple of weeks and looking up electrical matters with special 
ro onte to electric street railway work, has returned to Tacoma, 
as e f 


THE WESTERN POWER CONSTRUCTION Co. are placing three 
McIntosh-Seymour standard high pressure engines of 200 normal 
horse-power each, but capable of developing if desired 800 horse- 
power each, in the Chicago Edison Company's central station on 
Adams street. | 


THE KNAPP ELECTRICAL WORKS are meeting with guc- 
cess in selling American Electrical Work’s line wire. . Myron 
А, Knapp has gone East, and while away will take in the conven- 

the cool breezes of Cape May. He will return undoubt- 
edly with many substantial proofs of the general favor in which 
his goods are held among the electrical fraternity. 


THE GREAT WESTERN ELECTRIC SUPPLY Co., 190-193 Fifth 
avenue, who recently placed upon the market the Lounsbury ” 
combination pulley and lamp support, have just issued a neat 
little circular describing it and pointing out the advantages of 
this very useful adjunct to arc lighting. The mechanism and 
construction of this pulley was very fully described and illus 
trated in our columns recently. 


J. LANG & Co., 44 Michigan street, Chicago, during the past 
week have shipped fifteen of the well-known Andrews and Lang 
switches to various parts of the country. Amongst recent orders 
they have received for switches are the following :—Six 400 am- 
pere and seven 250 ampere Adams switches for Kansas City, six 
100 ampere and six ampere arcs for Chicago ; and in Lang 
switches there are orders for seven double-pole 50 amperes, one 
double-pole 100 amperes, and ten ordinary 50 ampere ones. 


Mr. FOREE BAIN, 80 Market street, Chicago, the well-known 
electrical expert and manufacturer, has just completed an 100 
horse-power machine of his new dynamo-motor type. The ma- 
chine shows excellent mechanical and electrical design and ite 
efficiency is remarkable. The magnetic circuit is so designed that 
the amount of wire and exciting current are both reduced to a 
minimum. This machine has just been tested with the most sat- 
isfactory results. Mr. Bain has an order for a 200 horse-power 
Bimilar machine, which will be built right away. 


THE CENTRAL ELECTRIC Co. are well fixed for orders and Oko- 
nite wire as usual is selling fast. In their handsome offices they 
have an arc lamp burning with & pleasant and steady light u 
the incandescent circuit, and they state that these lamps are higi y 
successful connected in this manner. Near by is one of their 
{оре fans, operated by a Belding motor, which absolutely defies 

ot waves and maintains a regular lake breeze at all times. In 
general supplies they are doing a large business, as also with the 
various specialties which they dle. 


THE ILLINOIS ELECTRIO MATERIAL Co., The Rookery, Chicago, 
dealers in electric папе pow ee and electric street railway supplies, 
have been appointed Western agents for the famous “ vas 
Jacket " patent woven-covered insulated wires and cables, manu- 
factured by the American Circular Loom Co., of Boston, Maas. 
This wire, although but recently placed upon the market, is being 
received with great favor on account of its remarkably high insu- 
lating qualities, and the enormous amount of abrasion that it will 
withstand. To the peculiar method of applying the covering, 
these features so desirable in line wire are due. This company 
has already sold several large lots in the West and fresh orders 
keep coming in. 


THE, WESTERN POWER CONSTRUCTION Co., 144 Adams street, 
Chicago, are installing a 200 horse-power high pressure McIntosh- 
Seymour engine in the Exposition Building on, Michigan Avenue, 
to run two large Edison generators for lighting the building, 
which will be illuminated with some 2000 incandescent lamps. 
This is one of the recent batch of six McIntosh-Seymour engines 
sold by this company to the Edison Company. Mr. W. P. Adams, 
enroute from St. Paul to Boston via кадо, unfortunatel got 
mixed up in a railway wreck and was delayed at Oneida, 
Such trifies as these, however, will not hinder him from being on 
hand at Cape May, and The Western Power Const. Co. will 
certainly be ably represented there by him. 


For Departmental matter on Blectric Light, Electric Reil- 
ways, Electric Power, New Buildings, New Hotels, New Sbrovet 
Ratiroads, eto., ceto., see the following advertisement pages. 
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The enthusiasm of the inventor and promoter is necessary to 
progress, and tt seems almost to be a law of nature that it should 
overpass the bounds marked out by reason and expertence.—Lord 
Rayleigh. 


THE NATIONAL ELECTRIC LIGHT CONVENTION. 


HE Association is in a fair way to win distinction, if 

not the championship, in carrying out Thomas 
Jefferson's idea of frequent Constitutional revision. Once 
in twenty years, we believe, was the period he would have 
set for an overhauling of the Constitution of the United 
States. Once a year has now become the practice of the 
National Electric Light Association. The revision accom- 
plished at Cape May is the third in the yearly series. 
Three times and out” is a time-honored saying, but we 
mistrust its application in the present instance. The 
motive of the revisions of 1889 and 1890 seems to be 
entirely just and wise, to wit: to secure the control of the 
Association and its action to central station men, a class in 
whose behalf and for whose benefit the Association was 
formed. That object seemed to be attained by the amended 
Constitution adopted at Niagara Fallsa year ago; which 
left manufacturers, supply men and all other associate 
members in the possession of all the privileges of the 
Association except the right to vote. The Cape May 
revision diminishes the privileges of associate members by 
excluding them from attendance at ** Executive Sessions,” 
and limiting their partieipation in other meetings to the 
discussion of papers read before the Convention. A num- 
ber of associate members felt that the proposed new Con- 
stitution was a direct affront to that class of members, 
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indicating that their room would be more acceptable thence- 
forth than their company. All feeling of this kind was 
happily dispelled by the unanimous defeat of Dr. Mason's 
motion—submitted to gauge the sentiments of active mem- 
bers—striking out the clause of associate members alto- 
gether; and later, by including in their privileges the right 
of discussion on papors. 

While it may be doubted whether the Association has 
yet achieved a satisfactory Constitution, it is quite clear 
that the owners and managers of central stations in its 
membership highly value the presence and co-operation of 
manufacturers, dealers, electrical engineers and others indi- 
rectly interested in electric light and power distribution 
and desire to avail themselves of their knowledge and 
experience. The Association will, perhaps, hardly throw 
off its now acquired habit of annual Constitutional revis- 
ion at once; further attempts to reach a satisfactory status 
are not unlikely. The amendment offered by Mr. С. А, 
Brown, abolishing the class of associate members, making 
all persons now eligible to associate membership eligible to 
active membership, and providing a veto power in 
the control of central station men upon all legislative 
action, may be found to possess some merit as suggesting 
a method of giving non-central station men a more ade- 
quate standing than they now have in the Association, 
while preserving to the present class of active members 
satisfactory control of all action. If one-man power be 
objectionable, the veto might lie with the Executive Com- 
mittee. | 

It is to be regretted that discussion was so frequently 
cut short at the Cape May meeting by resorting to tabling 
motions, etc. А fair field for all measures on important 
topics would seem the better policy. 


THE SAFETY OF ELECTRICITY. 


THE vague and irresponsible statements which have for 
a long time past been circulated, more particularly by the 
daily press, have had the effect of instilling into the minds of 
the uninformed the notion that the employés of electrio 


‘light stations were subject to greater risks from accidents 


than those engaged in any other occupation, powder mills 
and dynamite factories not excepted. All attempts to 
counteract this feeling of distrust have heretofore been 
futile, and it is, therefore, a matter for congratulation that 
the electrical fraternity is now enabled to go before the 
public with a statement of the exact facts, in the shape of 
statistics gathered by an insurance company, whose desire 
to get at the correct figures can not be called in question. 
The result of the investigation undertaken by the 
Employer’s Liability Assurance Corporation, as set forth in 
Prof. Morton’s paper, read at Cape May, shows that out of 
91 accidents reported in central stations only 15 were 
assignable to the effects of the current, the remaining ones 
being such as are constantly occurring in power-using 
establishments. But notwithstanding this excellent show- 
ing, the insurance company finds itself obliged, so it claims, 
to inorease the rate of insurance 100 per cent., owing to 
the fact that people have been wrought to such a state of 
excitement that unbiased juries cannot be obtained. This 
hardly seems to us a valid explanation, in view of the fact 
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that the company has devised a set of rules whioh, if 
strictly carried out, would, as Prof. Morton shows, have 
prevented even the few accidents that did ocour. When, 
as instanced by one of the members during tbe discussion, 
five years’ operation of his station had not produced a 
single accident referable to the current, it is certainly a 
hardship to be subjected to an increased premium. It is to 
be hoped that the insuring company which has undertaken 
to exploit this field will recognize the unjust discrimination, 
and we incline to believe that the course taken in the 
future will be modeled to a large extent after that of the 
fire companies, and result in actual concessions to the 
employós of eleotric light stations conforming to, and 
strictly drilled in, the observance of the standard rules of 
safety. If this point is not reached, the electric light and 
power business will found an insurance agenoy of its 
own for the men engaged in it. 


ELECTRIC MOTOR RATES. 


In his admirable paper presented before the Cape May 
Convention, Mr. H. L. Lufkin has touched upon a subjeot 
which is of the highest importance to the managers of cen- 
tral stations at the present time. Comparatively few of 
those who are to-day renting power have had the time to 
make an accurate study of the conditions which obtain in 
various manufacturing or trade establishments, relative to 
the average amount of power consumed. The instructive 
diagrams accompanying Mr. Lufkin's paper bring this out 
very clearly and show particularly the relation between 
the power actually employed in driving the machines and 
that wasted in friction, Here is a subject which, though 
pointed to before, has not yet received the attention to 
which its importance entitles it. As Mr. Lufkin shows, 
five-eighths of the average power developed by the motor 
is employed solely in overcoming the friction of shafting. 
It, therefore, becomes a question of a very simple calcula- 
tion to determine the point at which a number of individual 
motors and lines of shafting can be operated more eco- 
nomically than a single large motor constantly driving the 
entire shafting. It is not at all improbable that such a cal- 
culation might even demonstrate the superior economy of 
driving each machine by its own motor direotly attached. 
The rate to be charged for motor service is often a puz- 
zling problem for central station managers, who, as a rule, 
desire to be just to their customers, but are often confronted 
with the uncertainty of the faotors which are clearly 
brought out in Mr. Lufkin’s paper. Of course, local con- 
ditions must to some extent modify rates, just as in the 
case of lighting, but the relations which exist being known, 
an equitable basis for motor rates may now be said to be 
within the reach of computability by every station manager. 


SOME MUNICIPAL LIGHTING FIGURES. 


Tux paper presented before the National Electric Light 
Association by Mr. M. J. Francisco, on the fallacy and 
inaccuracy of the arguments and figures offered in be- 
half of the municipal ownership of lighting planta, was 
one of the best the Association has ever listened to. The 
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objection that in one or two respects his data was not quite 
right or fair, might be allowed to stand, and yet his 
analysis would be in the main thoroughly true and unas- 
sailable. He has the best of the discussion by long odds, 
and the general circulation of his paper, as proposed by 
the Association, wil do much to inform the public on a 
subject about which so many absurdities are put forward 
by the advocates of municipal ownership. We do not sup- 
pose that towns and cities will stop buying plants immedi- 
ately, but we do believe tbat they will be the more ready 
and likely to give encouragement to private capital and 
the development of local enterprises. As a piece of edu- 
cational work, Mr. Francisco’s paper was excellent, and it 
will bear good fruit. 


Magnetio Untts. 


THE resolution passed at a meeting of the American 
Institute of Electrical Engineers to designate the unit of 
self-induction as the “henry ” has met with general ap- 
proval in this country, and we are glad to believe also that 
there is a sentiment abroad in favor of commemorating 
Henry’s name by applying it toa unit, We are strength- 
ened in this belief by the perusal of the letter of Dr. 
A. J. Fleming, in our last issue, in which he clearly 
points out again the true position which Henry occupies as 
a pioneer, and as the discoverer of the phenomena of self- 
induction. Dr. Fleming, however, seems to lean, and not 
without reason, to the contracted form, and would prefer 
to designate the unit by the term **hen." He shows that 
the contraction adapts itself very well to combination with 
prefixes and suffixes, the introduction of which would be- 
come necessary in the practical application of the unit ; 
but Dr. Fleming goes still further, and, we think, has 
sounded the keynote of progress in this direction by add- 
ing to our existing nomenclature other terms which at the 
present time are designated by periphrases. That is, he 
would assign the term frank, in honor of Franklin, to 
the unit of magneto-motive force along a magnetic circuit, 
and he also makes an oriyinal suggestion, that the name of 
the father of electrical science, Gilbert, be assigned to the 
unit of magnetic induction, one gilb ” being equal to 100,- 
000,000 c. с. в. units of induction, and being defined by the 
condition that a uniform rate of change of induction in a 
magnetic circuit of one gilb per second produces an electro 
moive force of one volt in an electric circuit linked with it. 
What is, therefore, now termed the induction would thus 
be expressed by ‘‘gilbs” per square centimetre. The criti- 
cism has been made in the past that the adoption of so 
many new terms would be apt to confuse, rather than to 
simplify, matters ; but we believe that Dr. Fleming places 
the subject in the right light when he points out, as he 
does by a very simple numerical example, that the adop- 
tion of these terms will do away with the necessity of em- 
ploying Greek letters used for some of them, as well 
as the Greek letters standing for constant numerics, which 
always confuse those who would otherwise be able to ap- 
ply these formula intelligently. We are thoroughly in 
accord with Dr. Fleming in the adoption of these new 
terms as practical helps and as commemorative of the 
names of men great in electrical science. 
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ELECTRICAL INDUSTRIES AND THE WORLD'S 
FAIR.! 


BY JOHN P. BARRETT. 


IT has been stated by competent authoritv that had it not been 
for the exhibition of the ing telephone at the Centennial Ex- 
hibition at Philadelphia the telephone would have been ten years 
later in receiving pop nition and becoming a success. It 
is well known that the individuals who were nearest the telephone 
invention looked upon it with distrust, considered it a toy and an 
invention of no great ртасиса! importance. But Sir William 
Thomson, who was in 1876, as he is now, the recognized authori 
in electrical science, seeing the telephone at the Centennial Exhi- 
bition, became enthusiastic over it and endorsed it so warmly that 
it directed public attention to the invention and made it an imme- 
diate succees. 

Great as are the interests resulting from the telephone which 
was first publicly exhibited at the Centennial Exhibition at Phila- 
delphia, the importance of this invention extends beyond the par- 
ticular interests directly concerned. The puse attention at- 
tracted by the telephone has stimulated activity in electrical in- 
dustries which warrants the statement that the exhibition of the 
telephone marked a new era in electrical progress. The telephone 
and the relation of the Centennial Exhibition to the promotion of 
its popular success, is mentioned simply as an illustration of the 
importance of the World's Fair to electrical enterprises. Fourteen 

ears have passed since then, and in three years more the Colum- 

n ition in Chicago will be looked for to exhibit the prog- 
ress which has been since that date, and to be commensu- 
rate with an industry so progressive as to have absorbed an invest- 
ment of $500,000,000 in the past ten years. It is not unreasonable 
edd that there will be more interest in the development of elec- 
trical science and in the evolution of the art of electricity as а 
рей to various industries, than in any other one branch of the 

orld's Fair. The rivalry in invention has led the United States 
to outstrip all other nations in the practical application of elec- 
tricity. Thus it was that the electrical department of the United 
States Exhibition at the Paris Exposition saved the United States 
from complete disgrace; and yet the electrical department of the 
Paris Exposition was the weakest feature of the entire show. 
Probably the United States in the Columbian Exposition cannot 
hope to equal Paris in the matter of its general exposition, but in 
шасын e in electrical matters particularly we should do & 
grea ; 

The most striking failure of electri to play its proper 
at the Paris Expoeition "a ышы. the Difel Tower, which 
was not only not lighted by electricity, but even had ite number- 
less gas jets lighted by hand, after the old-fashioned way. Then 
the general lighting of the show was not made a feature, but only 
а very subordinate affair. The only place where electric p p 
can be said to have been & feature was in the working of the ook 
ored founteins, an English invention and already rather old, but 
a fine thing and worth repeating at Chicago, with better facilities 
for spectators. The next most striking lack of the Paris Exposi- 
tion was in the matter of electric street railways. It would seem 
that an expoeition in these days should have an o ized system 
of electrical locomotion for TE a lot of passengers quickly 
and сар from side to side and from end to end of the entire 
grounds. Paris had a steam dummy going around three sides of 
the ground, but that was insufficient, and the cars were usually 
crowded just when le wanted to use them. Thgt, however, 
was on account of the Exposition being such an un ted and 
tremendous success. The only means of olectéical Josornotion 
used at Paris was an electric crane running from end to end of 
the machinery building, very slowly, to give people a chance to 
see the various exhibits from above, and incidentally some rest 
and some air. 

There was also no organized telephone exchange tem at 
ш Considering pa Melbourne т of 1880 had А 
telephone exchange in operation inside the unds, doing 
substantial service to exhibitors, as well as to the Officers of the 
Exhibition itself, Paris is to be pronounced behindhand in this re- 
spect. There was something done in the American section at 

aris, for the offices of that section and for some exhibitors, but 
it was not very well done. and was on a very small scale. There 
may have been other similar telephone exchanges at work, but 
there was no good general system for everybody and in connection 
with the city. 

It is the intention in the following paper to point out some 
lines in wbich the exhibition of that branch of industry, in which 
we are all interested, should be protected and promoted according 
to the brief consideration which the writer of this paper has been 
enabled to give the subject. 

In the first place, electricity will find numerous applications in 
the way of actual service in carrying out the plan of the Ехрові- 
tion. By this I refer to the fire m protection signaling appara- 
tus, electric lighting, both arc and incandescent, transmission of 
power, telephoning and telegraphing. The location of the Main 
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Exposition having been rightfully settled in favor of the Lake 
Front, which is practically in the heart of the city of Chicago, and 
within five squares of the telephone central office, the fire alarm 
central office and the Western Union and Postal Telegraph offices, 
it will be a matter of no serious difficulty to make such connec- 
tions with the general city electrical service as will givethe Expo- 
sition the benefit not only of its own special outfit in each of these 
directions, but also the advan of its outside connections. Aside 
from this application of electricity to the be and necessities of 
the ition, the features in which we are all particularly inter- 
ested are those which illustrate the progress that has been made 
in the science and m the art. The success that has attended re- 
cent electrical exhibitions, such as the onein Philadelphia in 1884, 
and the one in the American Institute Fair in New York, give us 
some idea of what can be accomplished in this direction with the 
immense multiplied facilities at the World's Fair in Chicago, and 
with the incentive to manufacturers and inventors which comes 
Tom having the attention of the whole world directed to their 
work. 

With reference to telephones, as is generally known, the funda- 
mental patent on the telephone will expire in 1893, and we may 
expect not only the inventions, accumulated and hoarded by the 
American Bell Telephone Company for the years that they have 
had control of the business, to be exhibited at the World’s Fair, 
but also numerous other inventions which will be stimulated by 
the opening of the field to competition. Thus this feature should 
be given a much r consideration, and more attention should 
be paid to it than їп any other previous exhibition. We have seen 
only the beginning of the growth of the telephone business. This 
is shown by the fact thatin the city of Berlin there are now 18,500 
subscribers, and the exchange there is growing at the rate of 3,500 
per year. I predict that in the city of Chicago inside of ten years 
there will be 80,000 telephones in use. Such a great increase in 
the use of telephones calls for a tusand appliances, the inven- 
tion of which will tax the best talent of the country for years to 
come. Of course, in addition to the historical exhibition, and the 
exhibition of recent inventions in telephones and apparatus applied 
to telephony, there will be immense numbers of telephones used 
in and about the buildings of the Exposition. 

The matter of telegraphy also should receive its due share of 
attention. The different forms of quadruplex, the use of dynamos 
for furnis the current instead of batteries, and other inven- 
tions in which the recent history of the telegraph is prolific, 
should each and all be suitably presented. Police and fire alarm 
apparatus of the latest design and the best manufacture, together 

th all appurtenances, will attract a large share of attention. 

The telautograph, which by 1898 will undoubtedly be a prac- 
tical success, even if it shall not have ceased to be a novelty, will 
also aa im for purposes of exhibition as well as for extensive 

use. 

Motors for driving machinery, furnishing power for various 
purposes, running street cars, etc., will perhaps be even of more 
practical benefit than any other application of electricity ; while 
ala sea apparatus of ous kinds will take the lead 

, as it now does, over all other electrical industries. 

to connect the two parts of the World's Fair, 
on the Lake front and the other at Jackson Park, by 
means of a railroad built out on the lake. The 5 of 
adopting electricity for motive power on this railroad is at once 
obvious. Thus the two features of usefulness and exhibition can 
be readily combined, and in addition to the direct transmission of 
power, storage batteries could be employed for traction purposes 
on this road. 

It is difficult in 535 the different departments of elec- 
trical enterprise to foresee all of them, and particularly to foretell 
the relative importance of the different ones three years from the 
present time. In no field of human activity is invention so active 
and enterprise so energetic, and when we speak of the different 
forms of application of this science which are well known at the 
"esu day, we all know that we are simply on the threshold of 

uture developments which may be confldently expected. At no 
time in the history of the world has there been so great activit 
in any given direction as there now is in the department whic 
we represent, and too much cannot be said with reference to the 
importance of having adequate facilities in the coming World's 
Fair to display the various industrial and artistic applications of 
e 


What will be exhibited at the World's Fair will undoubtedly 
be a revelation to the visitors. It should be the aim of the people 
having the exhibition in charge, to во ize ава classify the 
exhibits as to present clearly and forcibly the progress of the art 
and the present state of the art in its various departments. A 
chaotic exhibition of the products of the different manufacturers 
would accomplish something in the way of creating astonishment 
and mystifying the beholder. This is not what is desired. It is 
desired that the World's Fair, as a whole, and the electrical exhi- 
bition, as perhaps the most important industrial feature of the. 
exhibition, be made an education. It is not too early now to lay 
plans for the proper tment of electrical industries for this 
er Exhibition of 1 The combined intelligence of the men 
w 


are today pushing forward electrical enterprises, working 
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in harmony, will be able to accomplish great results, results 
which will surprise all of us. But the element of time must enter 
into all calculations ; especially is this the case with a subject so 
large and so involved as the suitable presentation to the public of 
the rapidly growing electrical enterprises in their various fields. 

The ition should be made just what its name implies, a 
practical exposition of the progress and advances made in the sev- 
eral branches of the science of electricity, and the exhibits should 
be 80 arranged that the various improvements may be seen and 
be appreciated аб в glance. Thus will the real object of the Ex- 
position be accomplished and a saving of much valuable time to 
the visitor be effected. For it is quite probable that fully 59 per 
cent. of the visitors to the electrical section will go there with the 
earneet desire to become thoroughly familiar by practical observa- 
tion and study with all that has been done in some certain indus- 
try, either to aid in carrying on a certain line of study or with & 
view to select what they may there conclude is the apparatus best 
adapted to their needs. In either case, time will be an important 
and valuable factor, and how to enable each visitor to quickly and 
understandingly grasp the more important details and points of 
superiority of any exhibit should be the main object of the respec- 
tive exhibitors. 

The usual method followed in the 8mall expositions has been to 
allot a certain space to each exhibitor and allow him to place 
therein whatever he may desire to bring to the notice of the 
visitor. This is a good plan, and one which proves economical in 
many ways to the exhibitor. Another plan would be to allot 
ace for the various types of apparatus, irrespective of the main 

isplay of the exhibitor. That is, to place all telephone үре 
and everything thereto pertaining in close proximity ; the same 
with telegraphic apparatus, arc lighting dynamos, incandescent 
machines, motors, etc. The carrying out of such a plan will, of 
course, give two or more separate exhibits to each manufacturer, 
and thus entail some slight additional expense, both in the matter 
of suitable furniture, and possibly in the matter of attendance ; 
but all this additional outlay would be more than returned in the 
excellent resulte attained, and in the simplifying of the study of any 
particular type of apparatus, to say nothing of the greater publicity 
given each exhibit. Of course there will be no objection to an 
exhibitor reproducing a complete display of all his wares in the 
allotted to him for his headquarters, irrespective of the fact 

that many articles may also be shown in the respective space to 
which they belong. 

As far as possible a complete specimen of every article and 
every size should be placed on exhibition. For instance, in the 
line of motors, there should be one of each size, from the smallest 
to the largest turned out; and so with dynamos, batteries, etc. 
In the space alloted to the display of testing instruments the ahow- 
cases should be placed on a flooring above a foundation made suf- 
ficiently solid to prevent oscillation of the needle, or injury to the 
more delicate from vibration or other similar cause. Every 
article should have a neatly printed card attached, of size uniform 
in proportion to the character of the object displayed, containi 
the name of the article, the manufacturer's ad , and a bri 
deecription of its intended use, the same appearing in English, 
French, German and Spanish. 

At the present time there are about 430 se te companies or 
individuals whom we can expect to apply for 27 many of 
whom will have but a single article or two to exhibit. But eve 
one of this number will probably defer action until the last possi- 
ble moment, unless the importance of securing the necessary 
space and having his exhibit in readiness within the appointed 
time, is impressed upon him. Some of the manufacturers will 
have to be coaxed into making exhibits, while others will hesitate 
on account of the expense entailed. The chief or his secretary 
must attend to all of this, and must e no pains to secure not 
only an exhibit, but the best exhibit possible for each manufac- 
turer to make. 

Great assistance in carrying out a comprehensive and system- 
atic plan for the Exposition may be looked for in the United States 
Census, the report of the Electrical Department of which is looked 
for with great interest. 


THE NATIONAL ELECTRIC CONSTRUCTION CO. 


The National Electric Construction Company, incorporated 
under the laws of Maine, have recently opened their offices at 620 
Atlantic avenue, Boston, Mass. The capital stock of the company 
is two million dollars. The following named gentlemen are the 
officers of the company : General Ben. F. Butler, President ; A. 
Н. Sawtell, Vice President and General Manager; Hon. Lynus N. 
Child, Tieasurer ; T. Henry Pearse, Dr. Allan V . Garratt, General 
Manager of the Electrical and Engineering Departments. Mr. F. 
2. Maguire, of 18 Wall street, New York, is the financial agent, 
and is handling the securities of the com y. Dr. Garratt, of 
the technical department, is very well known in electrical circles 
as a young'engineer of unusual ability and experience. He has 
also gained a wide acquaintance in the discharge of the onerous 
duties of secretary of the National Electric Light Association. 
Whatever work he undertakes is done with intelligence and con- 
ecientious thoroughness, and it is believed that a bright future 
awaits him in this new field. He will not want friends to help 
him realise his hopes. 
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THE DANGERS OF ELECTRICITY. 
BY PROF. HENRY MORTON. 


WHEN the development of electric currents, on a large scale 
and at a small cost, became possible by reason of the discov- 
eries of Faraday, Wilde, Gramme, Siemens and others, the ques- 
tion of the dangers to life and property attending their use was 
brought prominently before the pu lic, just as the dangers attend- 
ing the use of steam, of rapid locomotion on railroads, and of 
dynamite were brought to the attention of the world when these 
powerful agencies t left the experimental laboratory of the 
chemist or engineer to take their part in the ordinary labor and 
business of life. 

In each instance alike there was a class of people who took the 
narrow and ial view, that if an agency was dangerous it 
should be excluded altogether from public use, or, what amounted 
to the same thing, be surrounded with such exclusions and limi- 
tations as would rob it of nearly all its capacity for usefulness, 
and restrict all possibility of advance and development in its 
application. 

. Thus laws were actually in England on the first intro- 
duction of steam, limiting the pressure in boilers to 80 lbs. on the 
square inch. 

The first railroad charter contained a clause limiting the speed 
of trains to 12 miles an hour, and when a gpeed of 80 miles was 
suggested, it was ridiculed in a prominent journal of the day as 
an idea simply insane, and it was said that people would just as 
soon be persuaded to allow themselves to be fired out of cannon as 
to be hurled along at such fearful velocities, which would, with- 
out doubt, have the most disastrous effects upon the circulation of 
the blood and other vital actions. 

Some of us can also recollect the excitement produced and 
echoed in the press on the introduction of dynamite, and the 
stringent laws regarding its transportation, which in many cases 
only increased the danger to the public by occasioning its surrep- 
titious conveyance in passenger and ordinary baggage cars. 

We shall have to be very young indeed not to remember the 

t popular excitement brought about by the daily press when 
electric fightin first appeared in the streets of New York, and 
when flashes of flame were described as proceeding from a horse 
that had run against an electric wire. 

In all the older instances matters have settled themselves in 
accordance with the laws of human progress and the diffusion of 
intelligence, and we now have boilers running at pressures of 140 
pounds and upwards, trains going more than a mile a minute, and 
gunpowder largely superseded by ite. 

hat is more, the accidents and injuries actually produced by 
these several agencies bave been vastly lees than those caused by 
the things which they replaced. 

A much smaller number of people are killed or injured by high 
pon boilers than by low pressure ones. How rarely do we 

ear of the explosion of locomotive boilers, which usually carry 

unds pressure. 


140 
e &ccidents to express trains are as 1 to 
those occurring with freight trains, and the loss of life and injury 


to passengers by rail is insignificant in ite percentage to the num- 
ber carried, when compared to similar loes and injury incurred in 
the days of сасе coaches. 

The same relation has been found between dynamite and gun- 


powder, the former having largely reduced the proportion of 
accidents and injuries as compared with the work done. 

Two lessohs are very plainly taught by the facts of history 
above alluded to. 

First : The world is not going to be frightened away from a 
new and valuable source of power by the circumstance insepar- 
able from the v nature of all powerful agencies, that it is 
dangerous if not adequately controlled ; but, on the contrary, will 
develop the new power to an ever-increasing and, therefore, more 
(possibly) dangerous intensity. 

Second: Intelligently managed and controlled, the moet pow- 
erful and, therefore, in a sense, dangerous agencies, become the 
most efficient protectors and servants of man, and not only aid 
him in his mission of subduing and utilizing nature, but actually 
protect him in his work. 

Without these dangerous agencies man would be reduced 
to the lowest condition of savagery, where he would be at all 
times helplessly at the mercy of the elements,“ or the blind 
forces of nature. 

With them he not only defies and subdues the beasts which 
would otherwise be his superiors, but even conquers and renders 
tributary to his comfort and advancement those vast forces which 
control the entire matter of the universe. 

Applying these lessons taught by the past history of the world 
el cases to the problem of the distribution and use of elec- 


speed to 12 miles an hour, but the sensible way of providing ade- 
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quate safeguards to the new power, and with these allowing it to 
follow its natural line of development and growth into higher 
and higher ranges of intensity and consequent efficiency. 

It is too well known to all to need statement, that the methods 
thus pointed out by history and taught by experience have not 
been by any means universally advocated or followed, and that 
while many have loudly demanded the exclusion of ee 
electric currents, the limitation of their intensity to what they 
suppose to be necessarily harmless ranges, the users of such elec- 
tric currents have in too many. cases neglected the most obvious 
precautions. 

It is only fair to say, in explanation of this latter statement, 
that this neglect has in many cases been brought about by obstruc- 
tions thrown in the way of good work by those who were exciting 
themselves for the total abolition of dangerous currents, and who, 
like certain total abstinence” advocates, objected to every miti- 
gation of the evil they attacked, because any such improvement 
weakened their case against it. 

As regards dangers to property from fires, the matter fortu- 
nately fell at an early period into the hands of the Board of Fire 
Underwriters, who, in a judicious and business-like way, investi- 

the subject and formulated such rules as have proved emi- 
nently satisfactory, and have proved that under proper regulations 
‘as to good work and means of protection, electricity is by far the 
safest means known to us for the distributing and development of 
light, so far as ‘‘ fire risks are concerned. 

In view of the satisfactory results thus obtained, I it as 
& fortunate circumstance that the other pait of the problem, 
namely, that relating to dangers to human life, has been recently 
taken in hand by a similar organization known as the Employ- 
er’s Liability Assurance Corporation." 

This association, after collecting a mass of material from a 
great variety of sources, has some time since formulated a series 
of rules for the protection of those employed in erecting and oper- 
ating electric apparatus involving the use of powerful, and, there 
fore, dangerous currents, These rules have been examined and 
approved by several of the managers of prominent electric com- 

ies, and so far it would appear as if no accidents have resulted 

m the use of electric currents where these rules have been fol- 
lowed, and that most if not all the accidents which have occurred 
would have been prevented had these rules been followed and 


obeyed. 

Having had something to do with the framing of these rules, 
it is my chief object in presenting the present paper to secure their 
criticism by those best able to perceive their imperfections, and 
such suggestions as may lead to their beneficial modification or 
extension. 

I therefore quote them as follows : 

First. Do not touch or handle any electric wire or apparatus 
of any sort while standing on the ground, or while in contact 
with any iron work, gas or water pipe, or stone or brick work, 
unless your hands are covered with rubber gloves, and you are 
provided with such properly insulated tools as have been declared 
to be safe and in good order by the electrician or other competent 
officer of this company. 

If it is at any timen to stand on the ош ог оп 
any surface not insulated from the ground, while dling elec- 
ы wires and apparatus, rubber boots ог an insulated stool should 


In moving wires, hanging on, or lying over, electric light wires, 
lamps or fixtures, use a dey hand line. 

Second. Never handle any electric wire or apparatus with 
both hands at once when this can be avoided, and, if it is neces- 
sary to do so, be sure that no current is present, or that one or 
both hands are protected by rubber gloves or other efficient 
insulation. 

Third. When handling line wires, treat each and every wire 
as if it carried a dangerous current, and under no circumstances 
allow yourself to make contact between two or more wires at the 
same time. 

Fourth. Never open a circuit which has been in use without 
giviug notice to the superintendent, or whoever is in charge, of 
your intention to do so, and at the same time request that the 
same line be opened at the main station, and kept open until you 
have given notice that your work on that line is complete. 

Fitth. In the dynamo room never go near the belts or dyna- 
mos, nor touch any apparatus unless you are fully informed and 
instructed how to do so. 

Tools used by linemen should be provided with insulating 
handles of hard rubber or other equally good insulator. It is the 
duty of each lineman to look after his own tools and see that they 
are in good order, especially as to their insulation. 

Sixth. Lamp trimmers and others engaged in the care of 
lamps must see that the switch putting the lamp in circuit is 
turned off before they handle the lamp in any way. 

Seventh. In construction work, a space of at least 20 inches 
must be left between the holes for pins on the cross arms, so thata 
lineman may get to the top of the pole and work without danger. 

The same insurance association has collected the authentic 
records of a ae „ see accidents ” a ee ts 
ha ing to the employés of e ic companies. ve now 
before me the abstracts of 91 such cases, 
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The first thing that presents iteelf in looking over this set of 
abstracts is that v ew of the accidents are in any way attrib- 
uted to electricity directly, but would have occurred had the 
establishment in question been any kind of a factory where power 
was being used, or any place where heavy objects were being 
moved. A few examples will illustrate this, thus: 

* No. 1. Whilst steadying with a pike-pole a large electric light 

le which was being placed in position, a passing ‘ low pear’ be- 

onging to the Standard Oil Company ran over ankle.” 

“ No. 2. While assisting in hoisting a stick of lumber from the 
street to the second floor of electric station, was injured in right 


. foot by having the stick fall upon it." 


“ No. 9. Was going to dynamo, stepped on iron plate tempora- 
rily covering & belt hole in floor. The plate tipped and he fell 
1 h the opening, injuring himself internally.“ 

** No. 17. Was oiling rocker shaft of engine near fly-wheel; 


гасе back too far and was struck on head by spider of fiy- 
w 7 

The above are fair samples of the rest, and, in fact, out of the 91 
саве d 15 (or about 165 per cent.) have any direct relation to 
electricity. 

As I have already mentioned, of the 15 cases in which the 
injury was inany way caused by electricity there are none in which 
the action would not have been avoided if the above quoted rules 
had been observed. Thus, inning with first in order as ar- 
ranged in the abstracts, all before it having no direct connection 
with electricity, we have: 

“ No. 11. While removing the wire from a Brush dial or regu- 
lator which had become short-circuited, was slightly burned on 
two fingers of right hand." 

In this case the beneficial effect of rule No. 2 was manifestly 
expressed, and had the spirit of rule 7 been complied with even 
the slight injury experienced would have been avoided. 

The next in order is : 

„No. 20. Was putting carbon in electric lamp which was 
out of order and failed to burn. Received charge of electricity, 
which caused him to fall down from step-ladder on to steam 
radiator. Two ribs broken." 

x would clearly have been avoided by an observance of 


e 7. 

Time will not permit me to quote all the 15 cases, and I will, 
therefore, only repeat that they would, all of them, have been 
avoided by a strict observance in form and spirit of the above 
quoted seven rules or directions. 

Of course I do not mean to imply by this that these rules are 

ect or complete, but only that they seem to be in the right 
irection, and to furnish a starting point from which further de- 
velopments may proceed. 

o one having even an elementary knowledge of electricity as 
it existed 10 years ago, needed or needs to be convinced of ite 
power to do harm where all safeguards are removed, and the oc- 
casional declarations of its harmless character which have been 
uttered can only be accounted for by reference to that combati- 
tive disposition which impels some minds always to take a view 
in opposition to any which may be expressed, and gives birth now 
and then to a book or pamphlet disproving the law of gravitation 
or the solar origin of light and heat. To say this is, however, far 
from agreeing with the other extremists who would banish elec- 
tricity from our daily walks and occupations, or place it under 
restrictions which might render it harmless, but which certainly 
would render it relatively useless for the countless purposes in 
which ite efficiency demands its full development. . 

The true opinion is that which is supported by past experience, 
and which advocates the fullest developments of power to which 
this agency can attain, combined with the use of all the means of 
protection by which human intelligence can protect itself while 
using to the utmost this potent and, therefore, dangerous weapon 
in our victorious contest with the inimically destructive forces of 
nature 


THE OLD-TIMERS' MEETING AND THE TELEPHONE 
CONVENTION. 


The time of holding the annual convention of the Old-Time 
Telegraphers and the United States Military Telegraph Corps has 
been postponed from Sept. 10-12 to Sept. 15-17, so that there 
would be no conflict with the convention of the National Tele- 
phone Exchange Association, to be held in Detroit at that time. 


EDISON GENERAL ELECTRIC COMPANY. 


Mr. J. H. Vail has been appoioted Assistant Engineer-in-Chief 
of the Edison General Electric Co., and has en upon his 
duties. It will be remembered that Mr. Vail was the chief engin- 
eer of the old Edison Electric Light Co., and his fitness for the 
new position will be immediately recognized. The appointment 
gives no small pleasure to his host of friends. 


DEATHS FROM LIGHTNING. 


Prof. Bidwell, ош in Nature of lightning, quotes figures 
showing that in England and Wales, from 1852 to 1880, the aver- 
age annual death rate from lightning was considerably below one 
per million of the population. 


210 


MUNICIPAL LIGHTING. 
BY M. J. FRANCISOO. 


THE electric spark that Franklin gathered upon his key lay 
dormant for years, until from the fires of genius, guided by the 
finger of science, there flashed forth the electric light. This has 
been increased and magnified, until to-day America stands as the 
exponent of this science, with 800,000 arc and 4,000,000 incandes- 
cent lamps flashing like meteors across the continent. Thus has 
science aided nature in lighting up the streets and highways of 
our native land, from the shores of the Atlantic, across the snowy 
peaks of the Rocky Mountains, to the golden shores of the Pacific. 

This vast industry, requiring an army of over 800,000 men and 
an investment of $300,000,000, is the result of American genius 
and enterprise. Truly we may well congratulate ourselves that 
we are here to-day as the representatives of this science and indus- 
try, which is revolutionizing the world. Not only has the globe 
been encircled with telegraph symbols and the human voice sent 
flying across space for thousands of miles, but the ocean itself has 
been studded with electric lights, guiding the mariner across its 
waste of waters and flashing its brilliant hues as a welcome beacon 
upon the weary eyes of many a watching crew, whose vessel was 
sinking in mid-ocean. ME 

This science, fraught with so much good for mankind, which 
has put millions of money into circulation and furnished employ- 
ment to thousands of laboring men and others, is now menaced by 
inen who, posing as economists, desire to use this power for polit- 
ical and other purposes, as well as for their own dizement, 
regardless of the interest of the masses or the public welfare. 
The plain English of this movement is municipal control of electric 
lighting plants. 

Who are the great apostles of municipal ownership of electric 
lighting plants, claiming that municipalities can furnish lighte 
cheaper than private corporations? Mostly visionary, theoretical 
dreamers. Not one has had a single day's practical experience in 
the electric lighting business. For example, we were treated to a 
specious article in the New York Independent, purporting to come 
from a professor of Johns Hopkins University. An examination 
of the article shows at once that the author has no experience or 
practical knowledge of the business, and proves to be simply a 
youth from Omaha, Neb., who has been studying there for a 
couple of years. He is now told to cry monopoly, and this article 
is the result. These are the persons who are being used by pro- 
fessed economists, wire-pullers and others as figure heads ; who 
make statements based upon a state of things that do not exist, 
and use such statements in contradiction of the actual experience 
of practical men and the best scientists of this generation, who 
have not only made the subject a study, but demonstrated the 
same by testing it every night for years. 

If a municipality can sell electricıty cheaper than private cor- 
porations, why should they not manage all other industries and 
trades of the country ? All cities have large amounts of printing 
done; why not have the city own and run paper mills and print- 
ing offices? also street cars, and own mines and sell coal? They 
also use immense quantities of stone, building material, etc.; then 
have them run a marble quarry. The tax payers use carriages ; 
let the city build these also. And so on with every industry 
requiring the investment of private capital. If municipalities can 
savethetax payer money in controlling and manipulating one 
industry, why not all? 1f they can do it cheaper, then every tax 
payer would receive the same proportional benetit as is claimed 
for electric lights. 

The great argument used in support of municipal control of 
lighting plants is a list of cities, with what purports to be 
accounts of the cost of their electric lights, where over half of the 
expense of the lights has been charged to other departments. 
Among these are Bay City, Bangor, Dunkirk, Chicago, Ypsilanti, 
Topeka and Lewiston. 

e will examine a few of the claims made as to the cost of 
lights in these cities. 

The City Superintendent of Bay City, Mich., reported that the 
cost of the electric lights was only $40 per year. The Council of 
Bay City appointed a special committee to investigate the expense 
of city lights, and they submitted a report showing that the city 
was running 187 lights at a cost of $59.42 each per year, not 
including taxes, water rates, interest or depreciation. Including 
interest, 5 per cent. on $35,000, cost of plant, taxes and water 
rates, 216 per cent., 10 per cent. depreciation, the cost was $104 per 
year eac , running only dark nights. А short time since, 
during a thunder shower, the city was left in darkness, because 
the City Superintendent was afraid of burning out an armature if 
he ran the lighte. A gentleman passing an evening in Bay City 
recently inquired why they did not have street lights, and the 
answer was '' We do have them,” and sure enough, at 9 o’clock 
they started the lights. Still the price charged by electric light 
companies for first-class service, with lights every night, even 
when obliged to compete with the rival forces of Heaven's bat- 
teries, is compared with such service as shown in Bay City. 


1. А paper read before the National Electric Light Association, Cape May, 
August 20, 1890. 
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The city of Bangor claims that the average cost of burning 
light each night is 199; cents; that is $40.99 per year for each 
lamp. The electrician is paid $78.50 per month, or $942 per year 

his assistant receives $520 per year; one lineman is employed at 
$624 per year; two trimmers at $1,248 for the year—making 
$3,881 for wages of these men, being $22.82 per lamp per year. 
They run all night, requiring double lam and four carbons for 
each and every day, calling for 1,460 car 


ear each lamp 
for these the рау $18 per thousand, and in 


dition pay 96 cents 
per thousand for freight and 5cents per thousand for cartage from 
he freight-house, making cost of carbons $14 per thousand, or 
$20.44 per lamp per year. Allowing $2.97 per year for oil and 
waste, we find the amount paid by the city for wages, carbons, 
oil and waste was $46.28 per lamp per year. This is 12%; cents 
per lamp per night, just what is c Paed as the entire cost to the 
city for running their lights. The plant cost $35,000, and this 
does not include anything for the water power nor forany portion 
of construction of the dam or cost of its maintenance, or for the 
station buildings. Interest on $35,000 at 6 per cent., $2,100 ; 
depreciation on electric v pas 10 per cent., $3,500; broken 
lobes during the year, $180 ; wall controller burned out, costing 
$160; 15 lamps broken, repairs costing about $800; damage to 
mast-arms, repairs costing $100; repairs at station, $500; also . 
$730 paid for coal. Here is $7,520, which is part of the expense 
of the electric lights charged to sqme other department, while to 
get the true cost there must be added to this the repairs to the 
am, interest on the cost of the buildings, wages of an engineer 
when engine is used, cost of new brushes and segments; also 
taxes and water rent, which the city would receive from a private 
corporation if running the lights, which at the lowest estimate, 
would be over $1,000 per year; thus making & total cost to the 
city of $15,271.86 for running 146 lamps one year, being $104.59 
per lamp, and that, too, with water power all the time except for 
about six weeks. 

The favorite place quoted by advocates of municipal owner- 
ship is Dunkirk, N. Y. I herewith give the report of the water 
commissioners of Dunkirk. As a specimen of expert bookkeep- 
ing, and a sample of the way accounts are kept by cities,I 
recommend the plan to all electric light men; for, if you are 
endeavoring to satisfy your constituents or stockholders that 
electric lights can be run without money and without price, t 
cannot be excelled. The report reads as follows :— 


* PAID ON ACCOUNT OF ELECTRIC LIGHT. 


For linemen's salary..... CCC ę . 8 540 00 
For fuel. re ee ae РГР . 988 24 
For SUDDlIe8.. ook eco verae е жа 8 447 00 
For labor repairing line.................. i UIS 41 42 
For repairs on engine and boiler.......... accra’ . 65 64 
For repairs on шасһАїпегу....................... 99 40 
For miscellaneous ассоипіёв..................... 14 60 

$2,141 90 


The above statement shows very distinctly that the most san- 
guine predictions as to the vost of running the electric lights of this 
city have been more than realized. After a trial of one year and 8 
months, the pani snp! is line are in better and more perfect 
condition than when first started. The cost of our electric light 
does not exceed 1 cent per hour for each light." 


Here we have a report from the city authorities stating that 
eo еше cost to the city of running 55 arc lights one year was 

You will notice one item is repairs on engine and boiler ; also 
one item for fuel, showing that the plant was steam power, and, 
what is far better, a style of boilers and engine that ran the entire 
year, starting and stopping at proper times automatically, with- 
out anyone to look after them except a man occasionally to make 
a few repairs—the coal walked into the furnace without assist- 
ance, and no one was employed in or about the station, neither 
did the plant cost the city anything. 

Here is a sample of the reports made by politicians and those 

9 economists, which shows just how reliable they are. 

f course, a man of practical experience and knowing that elec- 
tric lights do not run without human agency, would look further 
before accepting such a statement, and when we examine the 
accounts of the water works we find engineers and firemen paid 
$3,555 ; supplies, $449; general expenses under superintendent: 
$995 ; miscellaneous accounts, $240; superintendent's "an ^ $720; 
interest on bonds, es $12,984 additional. Even if 
only one-third of this is charged to electric lights, we have 
$4,228 to add to the $2,141, making $6,469 for 55 lights, or $117 
each per year. Consistency, thou art a jewel ! 

Chicago, it is claimed, is the centre of the world, and the only 
place on this mundane sphere where mortals can be happy, and 
where life can be spent without thought of money or the here- 
after, because their electric lights only cost $78 per year. We 
admit that Chicago has triumphantly secured the World's Fair, 
and is now transposing our national air to ‘‘ Hail, Chicago ! happy 
land." But they have not Г! seen the bills for the electric lights 
as furnished by the city and used on that occasion, When they 
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do, the city electrician will need to add something more to his 
stereotyped answers that the cost of city lights does not include 
any expenses such as you mention—taxes, water rent, interest on 
investment, insurance, repairs, depreciation or renewal of plant 
in general: neither will it be expedient to charge the wages of 
the electric light linemen to the fire alarm pis ie ts department, 
notwithstanding it works very nicely now, and helps wonderfully 
to make the cost of an arc light appear small. 

Upon 1 of one of their stations of 275 to 300 light 

capacity, I find that the chief engineer receives 81. 200: assistant, 
$1,080 ; four firemen, 82.880; six trimmers, 93.240; line tester, 
$720 ; three linemen, $2,520 ; cost of carbons, $8,800; fuel, $12,- 
000 ; interest, $14,000; depreciation, 24 per cent., $8,750; oil, 
waste, repairs, globes, taxes, etc., $7,000—making $57,190 a year 
expense for running 300 arc lamps, being $190.63 per year per 
lamp, and this makes no provision for salary of electrician, super- 
intendent, or for armatures burned out or any accidents or dam- 
ages. With the linemen’s wagea charged to the fire alarm tele- 
graph department, we can reduce this $2,520. Now, to what 
other department do they charge the other expenses to reduce it 
to $73 per year per lamp. 
Ypsilanti, Mich., is the Mecca toward which all advocates of 
municipal ownership turn their longing eyes, and we are informed 
that the entire cost of a 2,000 c. p. lamp is $28.61 per year, when 
the truth discloses the fact that Ypsilanti pays $72 per year, only 
ranning 18 nights a month until кш Wishing to have the 
views of the prominent authorities of this wonderfully managed 
city, the following questions were propounded, and I give both 
the questions and answers. 

©. 1— With your experience, are you in favor of cities doing 
their own lighting? A.—No. 

©. 2—Why?  A.— Political preferences and frequent changes 
of 5 are too expensive. Incompetent engineers, line- 
men and trimmers kept in place by a committee for political or 
other purposes ; poor carbons, lack of attention generally, ground- 
ing of wires, 5 of globes, infringement of patenta, con- 
stant repairs, etc., make this system expensive and an unknown 
amount till the year expires. The wear and tear is immense, all 
kinds of complaints and no responsible head is the rule. On the 
contract plan for light vou pay for what you get only, and know 
what to provide for in the estimate for tax levy. 

Q. 9—If your city had the work to do overagain, do you think 
they would do the same? A. No. 

Q. 4—Has the municipal operation of your plant met all expecta- 
tions and requirenients? 4. No. 

Topeka is another place where electric lights furnished by the 
city are cheaper than sunlight, and the city jubilant over their 
purchase. I quote from a-letter written by a prominent official 
of the city of Topeka, which seems to prove that their millennium 
has not yet arrived. He says: ‘‘The agreement for all night 
lighting was $6 per light per month. We find that the cost of 
operating the plant of 184 lights for all night has been $11 per 
month. The agreement further provided that lights should be 
2,000 candle-power; all the tests we have made does not show 
them to be over 500 candle-power. Our lights so far have been 
very unsatisfactory. My own opinion of the matter is that it 
would be much cheaper in the end for the city to have contracted 
with some of our electric light companies here to furnish the city 
with its lights at so much per light. We would then have known 
at least just what they would have cost. As it is we have to take 
our medicine, which 18 liable to be a very expensive dose. Itisa 
very expensive luxury, and there are so many expenses coming 
up that we cannot foresee; therefore, I say, when you take every- 
thing into consideration, interest on the investment, wear and 
tear on machinery, dynamos, etc. (the contractors are already 
building over ours, and they have not run two years yet), con- 
sider well before contracting for a plant.” Here is the opinion of 
= honest official who has had experience with a city owning a 

ant. 

Lewiston, Maine, is another brilliant example of municipal 
ownership. They have a plant of 100 arc lights, which cost the 
city $15, They burn, on an average, 24 nights per month on 
moonlight schedule, and the Mayor says the actual running ex- 
penses are $4,200 per year. Add interest on cost of plant, depre- 
ciation, 5 per cent., taxes, rent of water power which the city 
would have received from a private company; therefore it is cost- 
ing the city for 100 arc lights, using water power, $7,200, or $72 
per lamp per year, while the local electric light company offered 
to furnish the same lights for $5,760, being $1,440 less than it 
costs the city to run their own lights; and still it has been adver- 
tised broadcast that the cost of arc lights in Lewiston was only 14 
cents per night. 

have secured reports from fifty municipal plants, embracing 
nearly all the cities and towns in the United States owning plants, 
and find that the cost of these has been $1,511,225; that they are 
using 3,725 lamps; 12 places running all night and 38 until mid- 
night or on the moonlight schedule; that the average price paid 
for coal is $2.34 per ton; that the actual running expenses have 
been $251,194; that the interest on the cost of these plants is 
$90,691; depreciation at 5 per cent., $75,576; coat of cue ar- 
matures actually burned out, $12,000; taxes city would have re- 
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ceived from private corporations if they had furnished the lights, 
$15,715—making the total ex to these 50 cities of burning 
8,725 lamps (two-thirds of them only until midnight) for one year 

444,486, or an average cost of $119.24 per lamp per year. In the 
figures going to make up the cost of plante and the running ex- 
penses I have taken the statements and amounts as given by the 
city officials, but when we are told that the total amount paid for 
a complete plant of 68 arc lamps, with engines, boilers, dynamos, 
etc., was only $1,300, and informed that the total running ex- 
penses of a plant that cost $12,000 are only $1,190, and in the 
same communication the statement is made that they pay their 
engineer and linemen $125 per month, making an annual bill for 
these men's wages of $1,500, we naturally long for thesecret which 
enables them to settle this amount and pay for repairs, oil, coal 
and other expenses with an expenditure of only $1,100. 

I have statistics from 865 electric light companies furnishing 
85,100 arc lamps for street lighting, t ree-fifths burning their 
lights all night and two-fifths burning until midnight or on the 
moonlight schedule. The average cost of coal is $2.76 per ton. 
The average price charged per lamp for street lights is $118 per 
year. This is the price when furnished by electric light com- 
panies, who have assumed all the risks and liabilities incurred in 
the business, and who must furnish first-class lights. This is the 
cost with lights burning every night without a break, as the con- 
tract calls for, and necessitating a rebate if lights are out, which 
would reduce the price paid by the city. 

Only one-third of the cities owning plants run them all night, 
while of street lights furnished by private companies three-fifths 
burn all night. ps all night and every night would burn 
4,000 hours per lamp, while the moonlight Soneduls would only 
require about 2,100 hours per lamp. The cost to companies, of 
course, is much more for all night lights than it is until midnight, 
and had lights run by municipal plants been burned the same 
length of time as lamps furnished by private corporations the 
average cost would have been still more, as lights must have 
burned about twice as many hours. 

It will be noticed that the average cost of coal used by munic- 
ipal plants was $2.34 per ton, owing to the fact that the majority 
were located near the mines or places where coal was cheap, and 
the average as shown for electric light companies is $2.76 per ton, 
owing to the fact that coal was transported long distances, at 
high rates of freight. Even with this factor against them, it 
shows conclusively that private corporations are furnishing cities 
with lights for less money than they can themselves produce them 
while owning the plant. This, too, with the expense of operating 
city plants figured as given by the various cities, which their own 
report shows is incorrect, and less than actually paid. 

It is well known that if a private corporation is furnishing 


municipal lights, when they аге out for a short time or are not 


up to standard, a rebate has to be made, amounting in the aggre- 
gate to many thousands of dollars; but you will never see this 
item deducted when advocates of municipal control are quoting 
tbe cost of lights. Neither do they allow the fact of the city's 
liability for damages and accidents to be developed. If the munic- 
ipality own the plant they assume these chances, and here is a 

eature of responsibility which in most States resta upon the indi- 
vidual as well as the city. The property of any citizen can be 
held for an execution against the town for injuries caused by a 
municipal plant, no matter if it amounts to thousands of dollars 
and thus he might be deprived of his most valuable personal 
rights and liberties. If electric light companies furnish the lights, 
they must meet such claims and protect the city from loss, and 
the court records show that electric light companies have paid 
heavy damages on this account. 

In the reports received from city officials regarding the cost 
and id ciis of their lights, one says: ''No expenses charged 
to lighting account." Again: “ Lights are not started for an 
hour after dark." Many say: Whenever a thunderstorm ap- 
proaches lights are shut down and city leftin darkness.” Another 
says: Have not had lights for past two weeks, owing to some 
trouble at station ;’ while many report wages of employés 
charged to water department, and others that no account of 
lighting expenses is kept. Here we have the basis upon which 
reports are made that the cost to cities owning plants is so much 
less than it is when private corporations furnish them, simply 
deceiving the taxpayers by charging part of the cost to other 
departments, while raising a hue-and cry about the extortion of 
electric light companies. 

No sane or fair-minded man will, with the corruption and 
fraud practised by politicians at the present day, attempt to 
prove that it is for the best interest of the taxpayer to place faith 
in the honest or conservative management of any enterprise 
which can be manipulated in the political arena for the advance- 
ment of the men in power. The histories of New York, Phila- 
delphia and many other cities are samples of such methods and 
their purifying effects upon politics. Hypothesis and tbeory may 
do on paper, but actual results obtained by practical application 
and experience are the only reliable data upon which to buse any 
statement relating to the cost of street lighting. In every case 
these have shown, where all the facts are given, that it has been 
for the best interest of the citizens and taxpayers to contract 
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with an electric light company for lighting the streets of any city. 

Many cities have found by actual experience, after ы 

1 amount of money, that this is а fact. e city 

ille, S. C., has sold out its municipal electric lighting station, the 
purchasers ing to relieve the city of all pending liabilities in 
connection with the light plant. The city has agreed to pay $100 
per year per lamp for not less than 40 ; the agreement to run for 
16 years. Negotiations are pending in several other cities for a 
sale of their plants to the local or private electric lighting com- 

y, as they have found that it was impossible to produce the 
fight, when managed by politicians with no interest m the busi- 
ness, as cheaply as could be done by a private corporation whose 
managers were financially interested in its success. 

There is another feature of this business that it is well to con- 
sider. Under the authority and sanction of the Legislatures of 
the States, private capital amounting to millions of dollars have 
been invested in the enterprise of electric lighting. The benefit 
that municipalities have received from this capital is enormous, 
and it is a question whether the private Sig oa thus locally in- 
vested under the sanction of the State can jeopardized and 
endangered by the action of municipalities, who are subject to 
and under the control of the State. England this matter is 
fully settled, and no municipality can o te its own plant, if 
by so doing it will interfere with any | or private company 
authorized by Parliament. 

Judging the future by the past, with the mighty strides that 
have been made in electrical inventions, two years from now the 
entire apparatus at present owned by municipalities may be con- 
signed to the scrap pile, and necessitate a new outfit costing thou- 
sands of dollars. t is to be done in this case? Levy another 
tax or issue more bonds, and thus load the city with more debts. 
Electric light companies have already had this experience and I 
can cite a case where the company paid $4,500 for their dynamos, 
and, after a little over two years, could only realize $300 from 
those same machines. Why із this? Simply that improved plans 
and apparatus have been Фасо vered which reduces the coet of 
producing electricity, and unless companies can control these 
new patents they will be stranded in the race of invention. 

Consider, then, for one moment the effect uponthe business 
world if to-day it were possible to blot out electricity and electric 
lights, with all their conveniences, comforts and luxuries ; to sto 
the progress and development of this wonderful science, an 
shroud America in a gloom that could only be expressed by Bryon 
when he had a dream which was not all a dream,” and 


“The b ht sun was схопашећео, 
And ly 0 came and wen d came—and brought no day, 


And all hearts were chilled into a selfish prayer for light. 
The rivers, lakes and ocean all stood 

And the clouds perished. Darkness had no need 

Of aid from them—she was the Universe." 


THE VALUE OF DETAIL IN THE CARE AND LABOR 
OF ELECTRIC LIGHT STATIONS.! 


BY A. J. DE CAMP. 


IT certainly is a fact apparent to any one who has had the 
handling of electric light stations that it is essentially a business 
of detail. The отка items about the business are very easily 
handled. They will take care of themselves if they are put in the 
right direction ; but there is an infinite number of small things 
which very materially affect the successful operation of an elec- 
tric light station. As an illustration of what I mean by that 
term, I will say that after considerable reflection and dividing the 
items worthy of care and attention in the ma ent of the 
business under fifty heads, all of which have to be kept track of, 
and all of which are a positive and a direct item of expense or in- 
come, I find five items which I have had to class as miscellaneous 
expenses. These include all those items of expense which have a 
bearing on the business in general, not chargeable to any one of 
the particular heads under which I have seen fit to group the 
business. I find that the amount involved in miscellaneous items 
for the last year, in one company, was about $15.000 ; the space 
occupied on the books of the company to cover these small items 
was twice as much as the whole of the other part of the business. 
The items there reached from one penny up. There is no doubt 
but that detail may be carried to such an extent that it becomes 
burdensome. It may become unprofitable on some particular 
item, but we can only treat this matter as a whole. In one item 
of carbons alone the reduction in the expense of the carbon caused 
after a system was adopted by which they were accounted for on 
the basis of the inches, there was a saving of nearly fifty per cent. 
in that item alone. 

Another important thing is the matter of discipline, because it 
is utterly impossible to get the detail part of your business thor- 
oughly carried out unless you have a Бо discipline about 
your station. The most important item in the whole operation 
of an electric light station in point of dollars and cents is that of 
labor and I do not see but what it will always be the case. I re- 
member there was a time when we thought that sixty lamps on 
an ordinary circuit was a day's work for a man. Now they trim 
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a hundred lamps more easily than awd used to trim sixty, and my 
own judgment is that in the course of time we will work up во 
that 150 will be no harder than 100. 

A custom of dealing with labor, I think, which requires the 
accounting of every minute of time for which aman is amp oron 
has a very beneficial effect. I think that alone can be credited 
with a reduction in Ше рау roll of some twenty-five рег cent. А 
custom has been adopted by me of having a slip furnished to the 
workman by which he accounts for every hour of service ; this 

ives the man who has charge of him an opportunity of judging 

or himself whether that man has employed his time properly 
during the ten hours. In the early history of the business it was 
the custom of my company to doa great deal of work without 
charge. That was done for policy sake. The number of men ap- 
parently күш for the operation of the station was very far in 
excess of what anybody ever represented it to be or supposed it to 
be. Inlooking into it we found that there were two orthree men 
working here, and two or three there, and three or four some- 
where else. What were they doing? Well, they were making 
changes, shifting the position of lamps, they were doing this, that 
and the other thing. Well, we were going to be through with 
that and let these men go, we thought. But the fact is they never 
did go, they hung right straight on all the time. We closed that 
month and started in the next on the basis of charging for all 
work. The basis of the charge was mainly for the labor, charged 
at thirty cents an hour, and all waste materials. We did not 
charge for anything that would be incorporated into our own 


property: 
At that time, I think, we were running about 350 lights, and 
when at the end of the month wec that up and it amounted 
to over $800. We tried to collect it, but I presume we did not 
collect more than $200 out of the $800. People demurred and 
would not pay it. But it brought the thing to an understanding. 
Now, no work is done after the first installation unless it is to be 

id for by our customer, and we get an order from our customers 
in which they order the work to be done and tochargeit to their 
account. That brought the next month's ch down, and all we 
had occasion to charge them was something less than $200. 
There could be no better proof in the world than that very fact 
that as long as people did not have to pay for a thing they were 
very free to indulge their fancies. 

nother point: We send a man out todo a job and he comes in 

and charges three, four, five, six, or ten hours’ time. The man 
for whom that work is done cannot account for more than an 
hour or two Then comes your discussion on the payment of that 
account, and it is a great trouble. We know nothing; we 
a man's time from the time he leaves the station till the time he 
gets back and reports to us, and whether he has put in that 
amount of time, less the time of coming and going, of course we 
have no means of knowing ; at least, we did not, but we get 
nearer to it now. That is one of the things that takes a great 
deal of time, and I have noticed that our charges for that sort of 
work are very much more equitable, according to the judgment 
of our customers, than they have been heretofore ; and, moreover, 
we find that the men doa t deal more work. 

Another question which I think can be very profitably dis- 
cussed is that which relates to small matters of income on your 
revenue account. The electric lighting business is not in such 
condition that you can take the ordinary stand and say to the 
public, ** You will take just what we can give you, and just as 
we want to give it to you, or get nothing.” We make our contracta 
as ч жеры as we сап; but we have not gota contract under which 
we have not given more service than we agreed to give in that 
contract. The service rendered is never below the standard. We 
bave lights running on the twelve o'clock service plan ; and our 
contracts for that service cover seven hours of maximum burning. 
That would mean strictly that at no time was the service rendered 
by those lights to exceed seven hours, which, in the winter 
months, is from fiveto twelve. But that does not do, because 
five o'clock is not early enough in three or four months of the 
year, when the lamps are sometimes lighted as early as three 
o'clock. It means rather an average of seven hours it does 
a maximum of seven hours. In any city where there is a re- 
Btriction on the running of wires, it is necessary that you put half 
night lights on all night circuits with the object and purpose of 
switching them off, individually perhaps at twelve o'clock. A 
customer can hardly be relied u pon to do that, and the only safe 
way to do it is to have them switched off by your own employée. 
It is the same with all night lights which might be run, and 
sometimes are run. Those conditions must be met. You must 

ive the people what they want, or you will finally lose your 
usiness, and you will have to be getting new businees all the 
time. 

As long as I have been connected with this Association, and aa 
large an acquaintance as I have among electric light central sta- 
tion men, 1 never have found any one yet who seemed to have 
any appreciation or any interest in knowing just exactly whathis 
product cost him on the same basis on which he sold it. To get 
at the coet of a light, or of any particular of it, it is v 
gen figured up as a horse-power. But the point that I have 
always contended for is this. I rent a light for a given length of 
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time, for a year, if you choose, which is the most favorable con- 
tract that I consider that we can make, because it gives us the 
longest service. In doing that you figure it on the basis to furnish 
light 812 nights per year, which you sell at so much per light. 
Now, you really want to know, not what the 812 lights cost you, 
and how much you get for them, and take the difference, and let 
that be profit or loss just as it happens to be, but you want to 
know just what each one of these lights cost you, and you want 
to know it as a whole; you do not want to know whether it 
takes one horse-power or two horse-power, or half a horse-power, 
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as there are a great many other things besides horse-power that 
enter into this question. 

Another thing that I find to be a very common practice is, to 
have a uniform price for a light of a certain character, whether 
the contract is for furnishing light for six months or for a year. 
The same rate for the longer and the shorter term is unjust to 

our long contract customers. It is a very easy thing to rent 
ights during six months of the year, commencing the first of 
September, October or November, and it is a very easy thing to 
keep such customers, because they want the lights most at that 


time. But in the summer time 
about the first of March, April, 
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ple discontinue the use along 
Kay or June, and so you have an 


idle lamp during the summer, in which you have your money 
invested. I contend that the user of that lamp has no right to 


expect to get that light at the same price 
who pays you for a service of 812 nights in the year. 
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almost universall 


rdiem as the man 
But that is 


done. There is just as much reason for a 
graduated scale of prices based upon the amount of service you 
get from your customer as there is for fixing the 

o'clock circuit, a twelve o'clock circuit, or an all-nig 


rice for a ten 
t circuit. 


When that first became apparent to me the first effort I made 
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to equalize the prices on that basis showed me that there was 
really nothing to go upon excepting guess work. After the first 
pere experience I had the result of my own experience to go by, 
y means of which I could work it outin a little better shape. 
But I found myself doing an injustice to our customers when I 
thought that I was doing an injustice to myself. Ifound that I 
was charging more people too much on that basis and others too 
little. This puts the company in the position of making a uniform 
contract in which they can say to every customer, or to every 
pond that comes into the office, that the company will duplicate 
or him any contract that it has on its books. 


A PROPER BASIS FOR DETERMINING ELECTRIC 
MOTOR RATES.! 


BY H. L. LUFKIN. 


THE equitable adjustment of motor rates, or rather the rates 
per month, or year, for the supply of current for the operation of 
electric motors, has long been a matter of considerable annoyance 
to companies supplying electric power. It is obvious that to in- 
variably charge the motor uber an arbitrary rate per horse-power 
for the motor which he uses, based on its rated capacity, and re- 
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gardlees of the work it is doing, is not satisfactory, for the reason 
that the manufacturer usually prefers to buy a motor somewhat 
more ponenu than his work really requires and thus avoid the 
poesible damage to his motor from overload, or the strain to 
which any piece of machinery is subjected when constantly oper- 
ated above its normal working capacity. Again, the manufact- 
urer may contemplate an increase in his plant in the near future, 
and, in buying a motor, will provide one of sufficient capacity to 
operate his prospective increase. 

To illustrate graphically the practical operations of motors 
under load, I have taken a large number of records of motors in 
actual service and from these records have laid out ampere curves 
or daily load diagrams which will illustrate very clearly the fluc- 
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tuations in the current supplied to motors in actual practice. 
Other interesting features of these curves are the maximum, 
minimum and average readings as related to each other ; the cur- 
rent consumed in driving the shafting, as related to the average 
current consumed ; and the peculiarity of the records of motors 
operating elevators. 

Copies of these load records are illustrated in the accompany- 
ing diagrams. The vertical lines of these charte, you will notice, 
represent hours of the day, and the horizontal lines, amperes. In 
making these records an amperemeter was placed in the circuit in 
series with the motor and each reading taken was dotted on the 
chart where the ampere line, corresponding with the reading 
taken, intersected the hour line corresponding with the time at 
which the reading was taken. By connecting these dots together 
with & continuous line we, of course, obtain the diagrams or 
curves shown. 

The highest average use shown in any of these records is in 
diagram No. 2, with an average use of 81% of the capacity of the 
motor; this record also shows an overload of 44% at the 2 P. M. 
reading. Di No. 16 shows the lowest average, it being in 
this case but 24% of the capacity of the motor. A composite aver- 
age of all these records shows that the average use of an electric 
motor is but 48.572 of its rated capacity. 

It is a fact that many central stations which still use a max- 
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imum or motor capacity system" of charges have adopted a 
schedule with the fact in view that where the motor is used for 
the usual run of intermittent work its average use is much below 
its capacity. The circumstances of motor use are, however, so 
varied that a system of rates or charges for power which shall 
better adapt itself to this wide range of conditions has already 
been adopted by many central stations, especially those operat 
constant potential power circuits. This system of charges I 
call the maximum reading system,” which is based on the max- 
imum reading of an amperemeter in series with the motor. The 
station supplying the power reserves the right in its contract 
with the customer to change or modify the charge for power from 
time to time as any increase is shown by these readings. 

To illustrate more clearly this maximum reading system” I 
would refer to diagram No. 28, which isa fair average record. 
This representa the record of a 15 h. p. motor operating lithograph 
presses, etc., the maximum reading 1n this case beng 75 amperes, 
or, approximately, 10 h. p. The user is given a 10 h. p. rate, 
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which in this case happens to be $60 per month, or a rate of $6 
per month per h. p. based on maximum readings. As the average 
power delivered to this user is but 67% of the maximum reading, 
the station actually receives at this nominal rate of $6 per h. p. an 
3 rate of 89 per month per h. p. for the power actually deliv- 
ered. 

The central station supplying this particular motor has 
adopted the maximum reading system,” and this rate of $6 per 
month per h. p. is their standard charge for motors showing a 
reading of 5 h. p. and over up to 15 h. p. From 15 h. p. up their 
charge is $5 per month per h. p. Their monthly bills are also 
subject to a discount of 5%, I believe, if paid promptly on the first 
of each month. 

To return again to the diagrams. The records, twenty-nine in 
number, are of so varied a character that an average taken from 
all the records, will, I think, show within 1% or 2% of the general 
average conditions found in electric motor practice. The condi- 
tions as shown by these records are as follows: 

Average load on motor, 43.574 of its capacity. 

Maximum load on motor, 68.244 of its capacity. 

Average load on motor, 64% of maximum load. 


80 
тә РОЛ И ОАО. ОЕ MOTOR) | 
т HO.H.P. MOTOR, MO, VOLTS. L! 


Е 
m-—"1-1 LOAD. 
LEVATOR, CAPACITY 1,00 
] SMALL PUMP. 
1 STAMPING MACHINE, 


+—+ 4 


AMPERES. 

BHEPENXEZEERSZhETESSESIEE 
T — T "а ша Ge ша тю! TT 1 
FTTFFTFTTTITTTTTTI 

| 
| | 

| 

- HH- mi LI 
— - ELI ва Сз 7 | [| 
TETTE LLL жы аю шш» жа же == == мнр > [ | 
i ^ TIT i = i 
3 шашшш! —— ок 
8 LLELLULELITIT ая — тыш | 


= — $ +—+ 22285 
| | | 
| | | || 
> 1 ! | 14 
| 
aoe — i + ш 4 i = 
Lu | | | 
| | 
| / i | | 
1—1—1—3—3 mam А 4—08 -=t t > i | 
Шә ERE $ 22 > i + — t i— + - = 
| | | 
+ —+ — + $ + i - + .—+ = + $—— — 1 $ 
— аш = ! i — — * i i $ 
| I 
— == 
TT 
E — — 


94 
8 
э 
29 
> 
: — 
2—1 
29 —* 
09—17! 
11а и 
17 — + + — 
22225 | 
15 =o = | 
14 ——— — 
13 ——1—1——1-31- 
1s + -— — | | 
- сю ло | | tt | 
ws яз я § 22339923 4352532233 
Ek Fr X 2 = EEE NE 
A.M. NOON. P.M 
Average Load.......... ...........30 per cent. of Rated Capacity. 
Maximum Load. .................. 81 per cent. of Rated Capacity. 
Average Гоай.................. ... 87 рег cent. of Maximum Load. 
No. 6. 
Reducing these averages to dollars and cents we have the fol- 


lowing results: 

A * maximum capacity rate of $6 per month per h. p. pays 
the station $13.80 per month per h. p. for the power actually de- 
livered. A “maximum reading” rate of $6 per month per h. 
p. pays the station $9.37 per month per h. p. for the power actu- 
allv delivered. 

$13.80 per month per h. p. is certainly a tempting price for 
power, but it is open to some serious objections. In the first place, 
at this price the electric motor, even with its much higher effici- 
ency, cannot compete with the gas engine. А good gas engine 
uses about 20 feet of gas per hour per h. p., or about 5,200 cubic 
feet per month. Giving gas at $1.50 per thousand (and in many 
places it is much lower than this), the gas engine will deliver 
power at a cost of $7.80 per month per h. We can, without 
much trouble, obtain the $9.97 rate per month for a motor in com- 


ELECTRICAL ENGINEER. 


215 


petition with the gas engine, on account of its many and obvious 
advantages, but we can seldom obtain the $18.80 rate. This maxi- 
mum capacity rate also very much hampers the user in a selection 
of a motor, and the motor salesman, in order surely to effect a sale, 
is very apt to underate the prospective load on the motor, as the 
customer is governed in his purchase of a machine much nore by 
the monthly charge than by the first cost of the motor. 

Another feature which must not be lost sight of is the fact that 
а motor user who has bought and paid for his machine becomes 
your permanent customer, his income being entirely derived from 
the product of the work of his motor. His bills for power you are 
also sure of collecting, for the moment his power is shut off his 
earning capacity ceases. The motor becomes to him an absolute 
necessity instead of a seasonable luxury, as is the case with many 
electric lights. 

Another very remarkable feature brought out by these dia- 
grams is the fact that the average power consumed in doing ser- 
viceable work is but three-eighths of the total power , and 
the remaining five-eighths (68%) is consumed in driving shafting. 
This enormous loss in shafting would indicate that the day may 
not be far distant when each machine will be equipped with its 
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own direct-geared motor and that the days of shafting and belt- 
ing are numbered. f 
As a concluding reference to these diagrams, let me call your 
"attention to diagram No. 3, in which a condition presents itself 
with which you are familiar in theory, but which has, I believe, 
never before been practically illustrated, namely, the counter E. 
M.F. in the armature of a shunt wound motor driving a spur gear 
elevator. When the elevator is coming down with a lóad the 
counter E.M.F. runs above the E.M.F. of the supplying circuit, and 
therefore the motor becomes a producer instead of a consumer, 
and thus acts as a brake to retard the too rapid descent of the 
elevator. . 
Diagram No. 3 represents the record of a 714 h. p motor in a 
wine merchant's store operating an elevator, a small piston water 
pump and wine pump. The water pump is in continuous opera- 
tion, the wine pump and elevator being only used intermittently, 
The current consumed in the shafting and water pump, which 
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constitute the continuous load, is 14 amperes. The difference be- 
tween this 14 amperes and the geveral readings below that amount, 
shows the amount of current generated by the motor when the 
elevator is CODE QURE As this class of elevator is largely used, 
this peculiar fact mes an item of considerable importance to 
the central station, and is also a strong argument in favor of a 
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constant potential power circuit, as only on this circuit can these 
conditions be obtained. 
I had hoped to prepare some diagrams of motors on series or 
c light circuita for comparison with the records here submitted, 
and thereby illustrate graphically the advantages of the constant 
potential circuit for power distribution. Want of time has, how- 
ever, prevented this. 
In conclusion, let me read you some extracts from a letter re- 
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ceived in March last from a prominent manufacturing corporation 
using 75 or 80 h. p. in motors in their work shops : 

“ We are running with one motor a large 4-ton Graves’ eleva- 
tor, and several wood-working machines, such as planers, croes- 
cut saws, etc. In our machine department, the several motors 
run several lines of shafting, independent of each other. In this 
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department we run heavy planers, lathes, drill presses, shapers, 
slotters, gear-cuttersand other machinery necessary to a complete 
machine shop. A motor in our department for fine wood work 
furnishes power for the various machines necessary to the manu- 
facture of articles needing turning lathes, gig-saws, rip-saws, etc. 

In our experimental department and show room, we use а 
smaller motor, set with the necessary speed reducing pulleys and 
belts upon a movable frame. This we roll from place to place as 
convenience dictates. All of these motors are giving us unquali- 
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fied satisfaction, and we would not willingly return to direct 
Steam engine power." 

This company is being supplied with power by the local elec- 
tric light company, on a basis of $50 per year per h. p. based on 
maximum readings. The user is apparently delighted with his 
service and perfectly satisfled with the cost of his power, and I 
bave the assurance of the electric light company supplying the 
power, that they would be glad to load their plant ander the same 
terms given this customer. 


STANDARDS OF ECONOMY IN THE GENERATION OF 
POWER.! 


BY H. M. SWETLAND. 


IN suggesting to our secretary the subject for this paper as one 
which would be of vital interest to the members of this Associa- 
tion, I had no idea that I should be called upon to prepare and 
present it, nor do I feel the fitness of my being chosen to instruct 
the gentlemen of the convention, whose knowledge upon these 
matters is the epitome of the best and highest accomplishment of 
the times. 

The above title scarcely represents my treatment of the sub- 
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LA paper read before the National Electric Light Association, Cape May, 
August 20, 1890. 
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ject. І should prefer rather to call it A plea for the collection 
and record of data for standards of economy.” In old and long- 
established lines of work such would naturally be unnecessary. 
In the electric light business where so much is new, and develo 
ment is so constant and rapid, it is essential that there should be 
established some authentic form of comparison of operations with 
the view of reaching the greatest economy in the shortest possi- 
ble space of time. rther, in view of the rapidly changing con- 
ditions under which the generation of steam power is being oper- 
ated, the concentration of small and individual plants into larger 
centres, etc., it becomes of the utmost importance that a careful 
and ые system of standards shall be inaugurated and main- 
tained. 

Although far more able representatives than myself have 
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heretofore approached this topic, there has been in the convention 
a noticeable k of definite, reliable, incontrovertible informa- 
tion in this special direction. 

The subject of economy in general has received the attention 
of our best thought, but it has been directed to the operations of 
the complete system, and too often details of definite expense are 
overlooked by the superintendent, whose imperative duty is the 
running of the plant, not its most economical methods. He is 
obli to keep a station in smooth running order to furnish good 

y reliable lights, under pressure of constant demand, in 
which case economy is not the first consideration. 

At the last convention the admirable paper real by Mr. T. 
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Carpenter Smith, of Philadelphia, entitled ** A System of Central 
Station Accounts," touched upon and almost comprehended this 
necessity, but he still further included the maintenance of outside 
equipment, whereas my paper is confined to the question of first 
cost of production of power expressed in pounds of fuel per 
developed h. p. per hour. 

The material for the data in furnishing standards of economy 
should naturally be the practical results of actual operations com- 
piled in tables from the results obtained by different managers. 
To what end? They would interest and benefit all desirous of in- 
vesting in electric light and power enterprises which are becoming 
such an attractive featüre in the financial world. They would be 
useful to prevent the establishment of unnecessary and injurious 
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competition frequently induced by statements of facts and figures 
showing an utterly false and unattainable economy. 

But to the Puperiutengent of the station, more than any other 
person, these tables would be of ount importance. They 
would enable him ata glance to learn what others are actually 
accomplishing under certain named conditions, and readily to in- 
stitute comparisons with his own records. By their use he would 
not.only gain enlightenment on many points, but be stimulated to 
the highest possible degree of efficiency and economy. He would 
also thus be furnished with unimpeachable authority to offer a 
doubting stockholder or too exacting president, who, while per- 
haps not being initiated in the details of practical workings, is 
a glad to be reassured by accurate information. 

ese tables would not, however, be found elastic onan to 
suit the purpose of the energetic boomer whose object in building 


a station is sale, not operation, for they will be found to show the ' 


necessiiy of the best modern appliances to the most economical 
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production of power. Neither would they be pauco апу inter- 

esting reading to men who trade in inferior appliances. 

A “standard of economy ” is obtainable only by a combination 
of mechanism best adapted to the conditions and attendance which 
can secure from this mechanism the best ible results, A plant 
may be equipped with the most improved devices, the excellence 
of which may be practically nullified by neglect of well-known 
duties, ignorance or mismanagement. A poor gun in the hands 
of a good soldier is a better combination than a good gun in the 
hands of a poor soldier. It is not the machine alone, but com- 
oe with the skillful man behind it, that works out the best 
results. 

‚ Физ pomtwss.aplendidly taken by Mr. George Н. Babcock in 
his most valuable рар on Boiler Economy,” read before us in 
Kansas City. We all ember his allusion to ‘‘ boilers and 

brains," or the co efficient & common sense." 
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It is perhaps superfluous to mention that results obtained with 
different existing equipment and attendance vary fully as 1 to 5, 
with a possibility of the still further lowering of the former pro- 
portion by investment in still better equipment constructed by 
still fr skill managed and operated throughout by superior 
intelligence, and yet these proportions, which to-day show such 
wide results in fuel consumption, may, by the combination of in- 
telligence, energy and care, be made to show results more nearly 
proportioned to the possibilities of the present p by plac- 
ing on record the best results obtained from a similar system. 

Of course no absolute standard or unit of economy can be es- 
tablished by a vote of convention or fiat of association. A yard 
stick is a yard stick, an inch an inch, but a standard of econom 
must always vary in greater or less degree. according to condi- 
tions and equipment. Yeta sufficient similarity exists to enable us 


76 PRE er 
mE 

" ENT 

Иң t БЕП RT CRI E ТЕП 

FE 

is OO . —— — 
a ECET ӨЕ НИ ЙЕ ЕЙ ПШ D 
10 ш 
шшш ини 

eic И ШИ БЛ LOAD ON MOTOR, · 

e . 2 LARGE PLANERS. 
«i-i sse -« 

| | | | гама carnes. 


1 SPEED LATHE. 
> | [ | | | | 1 LARGE DRILL PRESB. 
82 T_T | T] 2 smat ORICL PRESSES. 


1 GEAR CUTTER. 
2 BOLT CUTTERS. 


2 SPLINING MACHINES, 
1 PUNCH, 
1 HAND LATHE. 


$ г үү 1 BLACKBMIT-H'8 BLOWER РАМ. 

ale 

ы Ca E 

soli AS БЕ ВЕ р Е Е ЕС И р 8 0 8 
ie БЕ БИ EB ИШ M D Е EB р а USD ТШ ИН ЫШ БЕ LUI ZEN 
ae ——.——— 
Bal fot ff EE 


* 


Average Load................ . $24 per cent. of Rated Capacity. 

Maximum Load................... 87} per cent. of Rated Capacity. 

Average Тоай...................... 83 per cent. of Maximum Load. 

ВҺа'Шпд............................ 80 per cent. of Average Load. 
No. 17. 


to prepare tables covering the main types of equipment, and the re- 
corded performance of any special type would be relied upon and 
regarded asa standard. Human ingenuity, talent, patience, skill 
and incessant labor are being exerted every day and hour in the 
direction cf lowering the records. The ambition of the day is 
turned towards producing the maximum of result with the mini- 
mum of expenditure. Standing in comparison with the fifteen 
minutes of the ocean racer, the second clipped from the tables of 
the turf, or the extra grain made to yield from the refractory ore, 
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Average Т оай...................... 40 per cent. of Rated Capacity. 
Maximum Load.................... 50 per cent. of Rated Capacity. 
Average Load...................... 81 per cent. of Maximum Load. 
SHH 70 per cent. of Average Load. 
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LOAD ON MOTOR, 
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Average Гоад..................... .55 per cent. of Rated Capacity. 


Maximum Loed.................... 75 per cent. of Rated Capacity. 

Average Lol. 74 per cent. of Maximum Load. 

Safe gs .64 per cent. of Average Load. 
No 19. 
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Axerage Load ...... . 48 per cont, of Rated Capacity. 


Average Loa0e . . 2 per cent. of Maximum Load. 
Saft ing. ..... ... DO per cent. of Average Load. 
No. 20. 


LOAD ON MOTOR. 
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1 18'EMERY WHEEL. 
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Average LoaqPPPPMMe . 45 per cent. of Rated Capacity. 

Maximum Load.................... 56 per cent. of Rated Capacity. . 

Average Load...... m 77 per cent. of Maximum Load. 

Өһа?йюг............................ 10 per cent. of Average Load. 
No. 21. 
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Average Товй...................... 42 per cent. of Rated Capacity. 
Maximum Load................... 62$ per cent. of Rated Capacity. 
Average Load................ eee 67 per cent. of Maximum Load. 
lig санана EUR Aie 40 per cent. of Average Load. 
No, 23. 
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Average Loa... 68 per cent. of Rated Capacity. 

Maximum Load.................... 15 per cent. of Rated Capacity. 

Average Гоай...................... 88 per cent. of Maximum Load. 

ВҺа'Чпг........................... 71 per cent. of Average Load. 
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Average Load...................... 36 per cent. of Rated Capacity. 

Maximum Load.................... 61 per cent. of Rated Capacity. 

Average Load..................... 584 per cent. of Maximum Load. 

Sbafting..................... esee 60 per cent. of Average Load. 
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is the ounce of fuel measured in the economic generation of 
power when considered on the large and increasing scale of com- 
mercial enterprise. 

My plea is for the most minute and detailed system of tabula- 
tion as the means of reaching the best results. It is by the com- 
parison of coal with coal, boiler with boiler, engine with engine, 
type with type, appliance with appliance, that these results may 
be obtained. Those who have had experience in collecting data 
of the kind required will comprehend at once the difficulties en- 
countered in the process of getting information which shall fully 
cover the many important points in the case. Not only should 
there be no objection on the part of the companies, their man- 
agers or superintendents, to giving information that is reliable in 
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Average Load...................... '8 per cent. of Rated Capacity. 
Maximum Load.. ................ 88 per cent. of Rated Capacity. 
Average Load...................... 60 per cent. of Maximum Load. 
Sbafting g 70 per cent. of Average Load. 
No. 25. 


character. accurate in detail, and comprehensive in scope, but 
there ought to be most cheerful acquiescence. 

We are organized for purposes of free interchange of thought 
and experience, with a view to mutual advancement and benefit. 
In these tables each one is liable to discover information upon 
some important point which should be of great value to him. 
Naturally the broad оша of justice, fairness and liberality of 
feeling is expected to be our starting pe 

If I have succeeded in interesting the gentlemen in theimport- 
ance of “collecting data for these standards," I will feel justified 
in having consumed the time of the convention. If carried out 
we will reap the benefit in having on record the facts and figures 
which have been 80 often called for; and the answer to the three 
great questions :—What is your equipment? How many lights do 
you furnish? How much coal do you burn? 


TRIPLE EXPANSION HIGH SPEED ENGINES FOR 
CENTRAL STATION WORK.“ 


BY E. F. WILLIAMS. 


I HAD hoped to get enough accurate data concerning the per- 
formance of triple engines to bring before you and to make the 
subject the basis of a paper, but circumstances have been such 
that the engine I attempted experimenting on has been so 
situated that I could not get it rigged up for making the tests, 
and therefore I cannot give you auy accurate data in regard to 
high speed triple expansion engines for central station work. The 
main points to be considered in the matter are, however, first, the 
matter of regulation. Perhaps that is of the highest importance 
and the matter that isin most question by engineers as to whether 
there will be a momentary variation in the speed of the triple 
engines when the load is suddenly increased or decreased that 
would not occur in single cylinder engine practice. Now that 
matter depends mainly on the weight of wheel and the interme- 
diate spaces or clearances, and will be modified more or less by 
the accuracy or quickness of the governor; and as to whether 
this can be done or not, I will say yes, it can be done. The 
weight of wheel can be made sufficient, the clearances can be made 
sufficiently small and the governor can be made sufficiently quick, 
and it is done so that the engine will not vary materially under 
sudden changes of load. Of course the smaller the clearances 
the heavier the wheel, and the quicker the governor the less will 
be the momentary variation. As to the matter of cost, eden 
the entire plant considered as a whole, boilers, engines and all, 
the triple will cost, I presume, approximately 20 per cent. more 
than the compound. The economy of triple is unquestionably 
considerably in excess of the compound on the evidences so 
far taken from marine practice, for example, about 20 per cent. 
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in the compound. Itis a fact that compound plants under ordi- 
nary circumstances where coal is, say, at an average price of $8 
per ton, will consume their entire first coet in about five years' 
work in coal bills. Assuming that the triple will save 20 per 
cent. over the compound, the triple would save the excess of cost 
over the compound in the first year's service. 

There is another matter to be considered, namely, the relia- 
bility of the machine and the smoothness of action. The triple 
has advantages over the compound in that respect, theoretically, 
which. as far as we know of it, practice has sustained. It ap 
that the triple engine is a much easier engine to care for than the 
compound. The compound is much easier to care for, ordinarily, 
than the single, for reasons which are accounted for in theory, 
and I think the practice will sustain the theory. 


TWELFTH CONVENTION OF THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, HELD AT 
CAPE MAY, NEW JERSEY. 


TUESDAY, AUG. 19, 1890.—MORNING SESSION. 


The Association met at the Stockton House, Tuesday, August 
19th, 1890, and was called to order by President Perry at 10.30 A. M. 

The following members and visitors were present at the con- 
vention : 


ALLEGHENY, Pa.—A. Groetzinger. 

ANSONIA, CoNN.—F. B. Platt. 

ATLANTA, Ga.—John S. Alfred. 

Boston, Mass.—P. H. Alexander, G. L. Austen, F. E. Barker, 
S. E. Barton, Capt. Wm. Brophy, A. N. Burbank, Louis W. Burn- 
ham, C. L. Edgar, F. E. Cabot, Wm. W. Castle, H. J. Conant, H. 
E. Duncan, H. H. Eustis, H. M. French, A. V. Garratt, C. M. 
Goddard, L. H. Hart, J. R. Lovejoy, A. F. Mason, E. C. North, F. 
E. Pettingell, R. F. Ross, A. C. Sbaw, R. T. White. 

BRIDGEPORT, CoNN.—W. C. Bryant, J. M. Orford, O. S. Platt, 
H. D. Stanley. 

BRISTOL, PA.—Chas. E. Scott. 

BROOKLYN, N. Y.—E. F. Peck. 

BurrFALo, N. Y.—C. Lee Abell, C. R. Huntley, W. H. Mc- 
Donald. 

CHICAGO, ILL.—W. P. Adams, J. P. Barrett, John W. Blais- 
dell, Chas. A. Brown, E. V. Cavell, Geo. Cutter, J. W. Dickerson, 
Fred. Degenhardt. Henry C. Eddy, C. E. Gregory, W. A. Kreidler, 
Geo. A. McKinlock, E. L. Powers, J. W. Shay, J. H. Shay, H. H. 
Small, Gilbert M. Smith, Ed. F. Williams, C. H. Wilmerding, H. 
S. Winston, F. A. Wunder. John Young. 

CAMDEN, N. J.—Hon. E. A. Armstrong, J. J. Burleigh, C. L. 
Rodman, Heber C. Robinson. 

CINCINNATI, O.—James Powell. 

CLEVELAND, O.—C. C, Curtis, W. B. Cleveland, J. B. Crouse, 
Benj. F. Miles. 

COLORADO SPRINGS, CoL.—E. C. Wade. 

DALLAS, TEx.—W. M. Clower, C. O Harris. 

DETROIT, MicH.—Jesse M. Smith, Fred. Whipple. 

ELGIN, ILL.—G. S. Bowen. 

FITCHBURGH, Mass.—H. Е. Coggsbell. 

FLINT, Мїсн.—А. G. Bishop. 

Fr. WAYNE, Inp.—W. R. Kimball, M. M. M. Slattery. 

HARTFORD, CoNN.—W. G. Halm, C. L. Tolles, Francis P. 
Whiting. 

Kansas City, Mo.—M. E. Bates, G. W. Hart, Geo. H. Hege- 
man, E. R. Weeks. 

MONTREAL, QUE.—A. J. Corriveau. 

NEWARK. N. J.—C. O. Baker, Jr. 

New BEDFORD, Mass.—Chas. R. Pine, Mr. Underwood. 

New BRITAIN, Conn.—T. Н. Brady, L. C. Whitney. 

NEW ORLEANS, La.—S. J. Hart. 

New HAVEN, Conn.—J. English, C. D. Warner. | 

NEW Үокк.—Р. C. Ackerman, F. M. Adams, E. P. Atkinson, C. 
H.Barney, Wm. Bracken, L. D. Beck, Louis Bell, Edward Caldwell, 
W. L. Candee, Stephen L. Coles, Francis B. Crocker, W. F. Cullen, 
C. J. Field, G. H. Fisher, W. H. Fleming, A. R. Foote, R. E. Galla- 
her, E. T. Greenfield, J. W. Godfrey, R. J. Gray, W. H. Gordon, 
Wm. J. Hammer, Geo. Н. Hartwell, H. M. Haines, W. J. Jenks, 
E. H. Johnson, W. J. Johnston, Jas. F. Kelly, Theo. Larbig, A. B. 
Laurence, Н. Ward Leonard, E. W. Little, H. L. Lufkin, O. E. Mad- 
den, J. P. McQuade, Frank A. Magee, Geo. T. Manson, T. C. Mar- 
tin, Geo. H. Meeker, T. McCoubray, W. J. Morrison, E. Myerson, 
Geo. M. Phelps, Chas. A. Place, Geo. B. Prescott, Jr., C. W. Price, 
R. W. Ryan. J. R. Stagg, John A. Seely, L. W. Serrell, Ralph L. 
Shainwald, H. L. Shippey, С. W. Spear, C. E. Stump, Н. M. Swet- 
land, J. B. Taltavall, Robert Taber, Wm. H. Temple, J. Van Gee- 
tel, C. S. Van Nuis, F. Warder, Jean A. Wetmore, Benj. R. Weet- 
ern. Jos. Wetzler, S. S. Wheeler, G. L. Wiley, Harry W. Wil- 
liams, E. E. Wood, E. P. Wisner and C. G. Young. 

NORTHEAST, Pa.—A. L. Daniels. 

ORANGE, N. J.—Chas. Wirt. - 

PHILADELPHIA.—Henry N. Almy, C. A. Bragg, David Brooks, 
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H. A. Cleverly, D. O. Conner, W. A. Drysdale, A. J. De Camp, 
F. H. Deacon, W. R. Hood, Norman Marshall, W. McDevitt, W. 
C. McIntire, Alfred F. Moore, H. G. Morris, Geo. F. Porter, O. D. 
Pierce, H. S. Smith, T. C. Smith, W. A. Stadleman, W. H. Shoe- 
maker, G. A. Wilbur, Elmer G. Willyoung. 

PITTSBURGH, Pa.—H. L. Angloch, S. A. Duncan, A. E. Car- 
rier, J. W. Marsh, Morris W. Mead. 

PLANTSVILLE, CONN.—H. C. Roberts. 

PoTTSTOWN, Pa.—Chas. E. White. 

Ровт Новом, MICH. W. F. Davidson. 

PROVIDENCE, R. I.—Marsden J. Perry, Geo. H. Wood. 

RUTLAND, VT.—M. J. Francisco. 

SAN FRANCISCO, CaL.—Geo. H. Roe. 

St. Louis, Mo.—Robert McMath, C. C. Moffitt, Russell Parker, 
D. R. Russell. 

TOLEDO, O.— C. R. Faben. 

TRENTON, N. J.— F. A. C. Perrine. 

WATERBURY, Cox N.-A. M. Young. 

WILMINGTON, DEL. —H. B. Cobb. 

WINDSOR, CoNN.—M. E. Baird, A. D. Newton. 

W ASHINGTON, D. C.—F. W. Royce, A. M. Renshaw, 

WORCESTER, Mass.—H. M. Smith. 


The ladies attending the convention were as follows: 


Mrs. G. L. Austen, Mrs. P. H. Alexander, Miss E. W. Arm- 
strong, Mrs. C. O. Baker, Mrs. C. H. Barney, Mra. Chas. A. Bragg, 
Miss Myrtis Barton, Mrs. S. E. Barton, Mrs. J. J. Burleigh and 
daughter, Mrs. J. P. Barrett, Mrs. W. L. Candee, Mrs. Wm. M. 
Castle, Mrs. Geo. Cutter, Mrs. A. J. De Camp, Mrs. C. R. Faben, 
Miss M. B. Ford, Mrs. M. J. Francisco, Mrs. R. E. Gallaher, Mrs. 
G. W. Hart, Mrs. Harris, Mrs. E. H. Johnson, Mrs. W. J. John- 
ston, Mrs. Jas. F. Kellv and child, Mrs. W. R. Kimball, Mrs. E. 
W. Little, Mrs. Geo. T. Manson, Mrs. A. F. Mason, Miss Kate 
Mitchell, Mrs. W. C. McIntire, Mrs. J. P. McQuade, Mrs. J. M, 
Orford. Mrs. F. E. Pettingell and Master Roger Pettingell, Mrs. 
G. B. Prescott, Jr., Miss Ridlon, Mrs. John A. Seely, Mrs. M. M. 
M. Slattery, Mrs. W. A. Stadleman, Mrs. C. D. Warner, Mrs. E. 
R. Weeks and child, Mrs. Schuyler S. Wheeler, Mrs. Fred Whip- 

le, Mre. Geo. H. Wood, Mrs. John Young, Mrs. Lenox aud Miss 
nox. 


The president read the following address :— 
PRESIDENT PERRY'S ADDRESS. 


You are here to-day to erect, by mutual action, another 
milestone—in the form of the volume that will be created 
to contain a record of your proceedings—to mark the progress of 
the development of the electrical industries. Short as the history 
of this development is, it has been so crowded and broadened by 
the eager enterprise that is characteristic of our people, that no 
records are to-day sufficiently ample and complete to give any of 
us a correct knowledge of the present condition of the multitude 
of undertakings employing electricity in some form of practical 
application. 

To supply this deficiency a a Memorial and Statement ” has been 
presented to as (сун in the name of this association, urging that 
the fullest possible investigation and report be made on the elec- 
trical industries by the eleventh census. This association can do 
no more пора work for the interests it represents than to 
select from the census reports certain points of inquiry, and adopt 
measuree to keep them continuously written up to date. om- 
mendations looking to this end may be presented by the committee 
on data. 

As a general statement it may be assumed that there is to-day 
a central lighting and power station in operation in every town of 
any importance in the United States. An estimate made by, 
and published in, the August number of Electrical Industries 
makes the following showing :— 


Number of stations......... ....... sows 1,879 
Capital invest $118,758,500 
Number of arc lights........... m 127,441 
Number of incandescent lights ` 1,590,967 
Engine capacity, h. р............. — 856,755 
Eloquent as these figures are of enterprise and pro , they 
tell put part of the story. One startling omission is that of the 


electrical transmission of power for stationary and locomotive 
work. The statements, however, may serve the purpose of help- 
ing the imagination to picture the results that are to be shown by 
the census of the century in the year 1900. 

It is a safe assertion that there is not a station in this country 
with a present capacity sufficient to satisfy one-twentieth of the 
demand for light and power, that exists within the area of its 
practical working limits. To reach the consummation of ulti- 
mately doing the entire lighting and power gervice that is to-day 
being supplied by the use of agents other than electricity, isan un- 
dertaking worthy of the united efforts of all who are interested in 
the electrical industry. The foundation for such a growth must 
be laid in an unquestioned demonstration that investments in cen- 
tral stations for supplying light and power by the use of electrical 
currente, are safe and profitable, that the service is—in comparison 
with that rendered by other agents used for similar purposes—a 
protection to life and property, and that the service can be em- 
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ployed with advantages in economy, health and comfort, by all 
users that cannot be realized by the use of any other agent. 

Those who know best what is required to meet all issues and to 
establish a business involving the complex factors and conditions 
assembled in undertakings for central station work, are those who 
have invested their money in it and are esr n ds daily in ite 
management. То them and their interests, which includes that 
of all who manufacture apparatus and supplies, as surely as the 
greater comprehends the lesser, this Association is pledged for 
well-considered and effective work. 

In your deliberations and discussions you have an opportunity 
to show your thorough knowledge of the subjects in which you 
are interested. By your actions you can prove yourselves mas- 
ters of the factors that induce progress and invariably lead to suc- 
cessful issues. 

The Twelfth Convention of the National Electric Light Asso- 
ciation is now open for the consideration of such subjects and 
business as may come before it. | 

The secretary read the following announcement of the order of 
business : 

For tho рото of securing orderly and prompt action for 
those attending the Twelfth Convention, the Executive Commit- 
tee has appointed a Committee on Credentials, the members of 
which аге: 

Edwin R. Weeks, Chairman ; M. J. Francisco and John A. See- 
ly. The committee recommends the appointment of a Committee 
on Resolutions to consist of three members. The Executive Com- 
mittee believes that many questions that can be discussed with 
great profit to members of this Association do not come to the 
surface in set papers, nor in the reports of committees. That 
every such question may be considered a call for Topics to be 
Discussed," will be made at each session except the last. All 
topics во pre will be referred to the Committee on Resolu- 
tions, and, if approved, a place will be found for the topic in the 
order of business. 

MR. FABEN, of Toledo, moved that the recommendation read 
by the secretary be approved, and that the chair appoint а com- 
mittee of three on resolutions. The motion was carried and the 

resident appointed as such committee Messrs. A. F. Mason, C. H. 
ilmerding and C. R. Huntley. 

The paper by Prof. J. P. BARRETT, of Chicago, was then read 
by Mr. Blaisdell, and was discussed as follows: 

Mr. FABEN—There certainly will be no one enterprise pre- 
sented at the World’s Fair that will interest central station men 
as much as will the electrical department. The amount of detail 
required to develop a proper exhibition of the appliances presented 
there, and to induce manufacturers to present those features of 
their business that will be not only of interest to themselves but 
to central station people as well, and the amount of work in- 
volved in the undertaking, demands that action should be taken 
by this Association now. This being a central station association, 
the central station people ought to go to work very promptly to 
lay plans for securing a proper exhibition at that time. For that 
purpose I would like to present a motion as follows : | 

That a committee of five be appointed, of which number the 
president of the association shall be ex-officio one, the other four 
members to be appointed by the chair, to meet the authorities of 
the Columbian Exposition and secure suitable facilities for the 
ition of electrical manufactures and appliances, and, 
in general, to work for the interests here represented, and to offer 
to the authorities of the exposition the co-operation of the National 
Electric Light Association to aid in making the exposition a 
success. 

That the committee request the selection by the authorities of 
the Columbian Exposition, of Mr. John P. Barrett, of Chicago. to 
have the practical charge and control of the electrical department 
of the World's Columbian Exhibition. 

Mr. G. M. PHELPS, of New York—I have great pleasure in 
seconding the resolution which Mr. Faben has offered and 
both features of it: That is, the крш! of a commit- 
tee to secure suitable facilities, and tendering the co-operation of 
this body with the authorities of the Fair, and also recommending 
the appointment of Mr. John P. Barrett. The paper which has been 
read to us this morning is about as good evidence as we might 
need, perhaps, of the fitness of Mr. Barrett for that work, although 
doubtless most of us knew that well enough before. A further 
reason is that Mr. Barrett has already been commended to the 
World's Fair Commissioners by the signatures of very inany of 
the most prominent electrical реоре. electricians, electrical engi- 
neers, manufacturers and users of light and power. I think that 
it would be eminently fit and proper for this Association to take 
such action at this time as has been proposed. The sooner such 
action can be had the better it will be for the exhibition. I pre- 
sume that there is no doubt,in the mind of any member of this As- 
sociation of the entire fitness of Mr. Barrett for the position. I 
therefore second the motion. 

MR. ARMSTRONG, of New Jersey--Iam most heartily in favor 
of all of the resolution except that of it which recommends 
the appointment of some particular individual. I think that this 
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Association would make a serious mistake if it did that thing. I 
have myself recomniended the appointment of Prof. Barrett, and 
personally I am heartily in favor of his appointment, and person- 
ally am willing to do everything ible to secure that appoint- 
ment; but it seems to me that the Association would be making 
a serious mistake if it lent itself to a recommendation of any indi- 
vidual for any appointment. (Applause.) I should be very sorry 
tosee this Association join in recommending anything where 
there is a possibility of there being, with merit, some competition 
against it; and I believe that every member of the Association 
would join with me in de . the recommendation of any- 
thing, no matter how E it might be, if, with merit, some 
competition could be brought against it. We want to be in the 
position, beyond any question or any cavil, of disinterestedly and 
impartially standing here as representing all and everything con- 
nected with the ind with which we are associated. e do 
not want to have the slightest poesible suspicion that we are 
biased in any direction. Therefore, I am very glad to vote for 
this resolution if we may have m ns of it omitted. I may say 
to the gentlemen who have moved and seconded the resolution 
that I am willing to join with them, individually, in doing every- 
thing possible to have the gentleman who has presented such 
an in ing paper to us appointed to the position they desire to 
see him xad ia to; but do not let this Association adopt 
such a resolution. It would be weakening to us, and I think it 
would be weakening to him. pad ere 

Mr. P. H. ALEXANDER, of New York—This morning I received 
a copy of the electrical journal of the West, The Western Elec- 
trician, and its first editorial speaks about mistakes having been 
made by the Association here at a former meeting at which the 
Association voted to have the World’s Fair held in New York 
instead of in Chicago(Laughter) ; and especially recommends that 
we take no action whatever, and do not commit ourselves further 
in any way whatever, without first having due deliberation. Now 
the resolution offered by Mr. Faben, and seconded by Mr. Phelps, 
coming immediately after the paper by Prof. Barrett was 
read, puts Prof. Barrett himself in rather a delicate position. 
His paper о particularly of the advantages that could be 
derived by the proper arrangement of electrical exhibits at the 
Chicago ibition and I do not think that he himself would 
like the resolution to come up now, at least not in that form. If 
notice had been given by these gentlemen that such a resolution 
would be brought up in the course of the session it would have 
given opportunity to gentlemen who are interested in the subject 
to confer with each other regarding a proper appointment. I 
therefore move that that resolution be tabled. 

MR. F. E. DEGENBARDT, of Chicago—I would be untrue to the 
city of Chicago, and to my friend Prof. Barrett, if I did not 
raise my voice in support of his appointment. As I underetand it, 
the resolution has for its object the successful operation of the 
World's Fair. In the appointment of a neutral man like Prof. 
Barrett, we have in him all the . set forth in the 
resolution; and I would like to add that the very support which 
has been granted to him by signatures throughout the United 
States is à sufficient guarantee of the аа must exist. 
Of course we Westerners ize the fact t you are dying 
very hard back here, and the World's Fair seems to be the red 
flag that excites the bull, so to speak. Prof. Barrett is known 
пош the United States as ап absolutely neutral man. I 
Ithink that he is free and untramelled. He has no affiliations 
that we know of, and is therefore a man qualified for the posi- 
tion. Ithink that this Association owes tbe city of Chicago as 
a debt the adoption of this resolution. 

Mr. S. A. Duncan, of Pittsburgh—As a substitute for the pend- 
ing motion I move to refer these resolutions to the committee 
already appointed by the chair. 

After some debate by Messrs. De Camp, Alexander, Arm- 
strong and Brown, the motion was carried and the resolution 
referred to the Committee on Resolutions. 

THE PRESIDENT—The next order of business is the report of 
the Committee on Copper Tariff, by Mr. Charles A. Brown, of 
Chicago. 

REPORT OF COMMITTEE ON COPPER TARIFF. 


MR. C. A. Brown, of Chicago—We had expected that by this 
time Congrees would have passed a tariff bill, and that thus there 
would be some definite result with reference to the duty on cop- 
per, in securing which the committee could claim some part. But 
you all know what the present situation regarding the tariff bill 
is. The original bill introduced by the Committee оп Ways and 
Means provided for a reduction of fifty per cent. of the duty on 
various forms of copper. This provision of the bill as introduced 
into the House was not changed in the House. In the Senate the 
clause relating to the duty on copper was amended by further 
reducing the duty to one-half cent per pound on ores and one and 
one-quarter cents per pound on ingots, bars, plates, and pigs, 
being a reduction of seventy per cent. in one case and eighty per 
cent. in the other from the present schedule of duties. It is rea- 
sonably sure that if the Tariff Bill becomes a law at the present 
session of Congress the duty on copper will be reduced at least 
fifty per cent. Your committee has secured something over five 
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hundred signatures to a petition addressed to the Committee on 
Ways and Means requesting the abolition of the duty on copper. 
We have mailed missus о a thousand circular letters, and 
have made in addition to that a good many personal solicitations. 
Mr. Phelps, of the committee, personally went to Washington with 
the signatures to this petition and presented them to the Commit- 
tee on Ways and Means, with a brief but forcible argument in 
favor of the petition. As no врргорсвцоа was made by the Asso- 
ciation to meet these expenses, the members of the committee 
themselves advanced the necessary money for postage, traveling 
expenses, express, etc., to the amount of $110, in carrying out 
what seemed to them to be the spirit of the instruction contained 
in the resolution on appointing this committee. 

Mr. A. J. DECAMP moved that the report be accepted and the 
committee continued. The motion was carried. 

Мв. P. H. ALEXANDER—Moved that the treasurer be instructed 
to е the committee for its outlays of $110. This was 
carried. 

MR. DECAMP—I want to give notice of my intention to offer 
a resolution to reconsider the action taken by the Committee on 
Resolutions. My reason for offering that is this: While the plan 

roposed is a most admirable way of presenting the business for a 
body that has unlimited time to discuss and get through with its 
business, I think if that resolution prevails that we will do very 
little business in the three days in which we meet to transact our 
businees. I think it is too cumbersome for this association. 

THE PRESIDENT—I wish to announce that the following 
topic has been proposed for discussion: The Proper Classifica- 
tion of the Lighting Power of Incandescent Lamps." Dr. Louis 
Bell, editor of The Electrical World, will open the question. The 
announcement is made in advance, 80 that all who desire may 
have an opportunity to be present and take part in the discussion. 
I think it 18 important. 

The Association then adjourned until 4 p. m. 


TUESDAY AFTERNOON SESSION. 


Called to order at 4 P. M. 

The President opened the session by reading a telegram from 
Mr. M. D. Law, of Denver, Col., wishing success to the convention 
and regretting his inability to be present. 

THE PRESIDENT—The first thing on the opening of this session 
will be a five minutes’ talk by Mr. David Brooks, of Philadelphia, on 


THE USE OF LIQUID INSULATION FOR UNDERGROUND CONDUCTORS. 


Since electric lighting came into use it has been found that the 
ordinary tests for insulation do not apply; thatis, a test with a gal- 
vanometer and a voltaic battery of, say, 1 to 500 cells. That has be- 
come apparent, and they have adopted other means in Paris and in 
London for testing the insulation of conductors that have to carry 
very high пеп corrente We have seen this noticed in many 
periodicals. Mr. William Maver, Jr., in a recent article states 
that a cable measuring 20,000 megohms per mile, for insulation in 
the factory, broke down by a dynamo current of 600 volts after 
being drawn into a conduit. Now in the ordinary test, if a per- 
son should go and measure the insulation of an electric light cable 
and he found that it was 20,000 megohms per mile, and he took 
another system of insulation and found that it was only half a 
megohm per mile, as a general result he would take that which 
stood 20,000 megohms to a mile ; but if you apply to it a current 
of high voltage from an induction coil or a Holtz machine, you 
can prove that the one with the 20,000 megohm insulation per 
mile was broken down by from 5 to 10,000 volta. Now you take 
the same No. 4 conductor and insulate it in oil for 20 feet, just as 
an experiment, and raise the temperature to 200 Fahrenheit and 
apply the galvanometer, and it is not a half a megohm per mile— 
just about the one-fortieth part of the one that Mr. Maver s 8 
of ; but when you come to apply the induction coil or the Holtz 
machine and test it to produce what is sometimes called the 
break-down or a disruption, it can be broken with 10,000 volts 
when the other can not be broken with 500,000 volts. There is the 
difference between the testing of the insulation of a cable, or an 
insulator, or a dielectric, if you please, by testing it with the ordi- 
nary delicate galvanometer, static galvanometer, and testing it 
for standing a current of high voltage. Now if the current 
applied to a conductor tests half a megohm per mile, the temper- 
ature of the insulation being 212 Fahrenheit, that would not show 
much ; no one on first sight would buy it; but if you are going 
to purchase a cable and test it as they do in England, or give the 
guarantee as they do now in England, there would be five parts 
of current going through the insulation, to 500,000 parts going 
through the conductor; and the small proportion that goes 
through the insulation is a mere bagatelle, but it stands the cur- 
rent. These are experiments that I have made in Philadelphia 
and I would do it here with a Holtz machine, but the atmosphere 
in the summer and especially on the sea shore is very unfavorable 
to the use of a Holtz machine. p 

The paper on “ Dangers from Electricity," by Prof. Henry 
Morton, of the Stevens Institute of Technology, Hoboken, New 
Jersey, was then read by Mr. Alexander. 
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In the discussion, Mr. W. R. Freethy, of the Employer's Liabil- 
ity Assur. Co., of Boston, remarked that it was the object of his com- 
pany to bring about a better condition of things than exists at the 
present time in connection with the instructions to emph és of 
electric light companies with regard to the dangers which sur- 
round them in carrying on their daily operations. When his 
company started in business here a few years ago they found that, 
in consequence of ita being the first one to introduce what is 
known as employer’s liability insurance in the United States, 
they had really no experience to guide them upon which they 
could found rates of premium for the various electrical risks. 
They therefore established what they considered to be a fairly 
reasonable rate to charge the electric lighting employers in order 
to protect them with regard to their legal liability for accidents 
ќо employés. But, in the course of a short time they found that 
the rate was inadequate. They found that several serious acci- 
dents occurred amongst their policy holders, and, what was of 

ter importance to them in ing on their business, they 
ound that the prejudice of the public, which was aroused by the 
from time to time, whenever an accident occurred, made it 
Impossible to that case before a jury. 
be result was that they were compelled to increase their rates 
of premium by nearly 100 per cent. They then set themselves to 
try to find out whether they could do anything to bring about a 
better state of things, so as to reduce therate of premium charged 
to electric light companies. They accordingly issued a circular to 
their policy holders, asking them to send them copies of their 
regulations for the guidance of employés in carrying on their 
work. All these regulations, and the matter generally, were sub- 
mitted to Prof. Henry Morton, for his consideration. He drew 
up the set of regulations which are contained in the paper, and 
the company consider them very $21. 

In answer to a question from Mr. M. J. Francisco, Mr. Freethy 
said that the premium is based upon the wages or upon the pay- 
ments. They charge one and one-half per cent. 

MR. FRANCISCO characterized the action of the company in 
raising the rate, in face of the good showing of only 16 per cent., 
of accidents due to the current, as unjust to the electric light com- 


es. 

Mr. P. H. ALEXANDER then offered the following resolution: 

Resolved, That it is the sense of this Association that a copy 
of the rules prepared by Professor Morton, as embodied in the 
paper read before the meeting to-day, ought to be conspicuously 
posted in every electric light station. 

The resolution was seconded and unanimously adopted. 

Mr. E. A. ARMSTRONG, of Camden, remarked that for over five 
ie he had operated a station and had no accident of any 

ind, with but onesingle exception, namely that of a door of the 
boiler room which fell down on one of the employés and hurt 
him somewhat, but which would hardly be charged against the 
electric light station. 

MR. ARMSTRONG then moved that the Committee on Data be 
requested to examine into and report all accidents happening in 
electric light stations, and to what they may be attributed. The 
motion was carried. 

MR. J. A. SEELY, of New York, moved that a vote of thanks 
be extended to Professor Morton for his valuable Paper and that 
the 5 be instructed to print the same in the proceedings. 


Mr. Geo. CUTTER, of Chicago, then presented the report of 
the Committee on National Insurance Rules. 


REPORT OF INSURANCE COMMITTEE. 


Your committee have at this session simply to report progress, 
as the object for which it considers itself appointed has not been 
completed, viz., the codification of a set of rules regarding electric 
light and power installations which shall become national in char- 
acter, and be used instead of the many sets of rules put forth by 
the different insurance associations throughout the country. 

We have written the following letter to many insurance asso- 
ciations throughout the United States:— 

„Dear Sir: At the last meeting of the National Electric Light 
Association in Kansas City, a committee was appointed to select 
delegates or representatives from the different insurance associa- 
tions in the country, and also from the electric light companies to 
a national electric insurance committee. This committee will 
probably consist of eleven or thirteen members, the majority to be 
insurance men. They are to devise a set of insurance rules con- 
cerning electric light installation which shall be enforced all over 
the country. It ів found at present that different rules are in 
force now in the different parts of the country, and in many 
places two sets of rules, more or less conflicting, cover the same 
territory. We hope to remedy the evils of this by devising one 
set and have this set supported by insurance men throughout the 
United States. 

In order to have these rules the best for the purpose, they 
should represent the average opinion of the various men who have 

experience in this particular line, and also who represent the 
different interests involved. Itis our aim to get a committee 
thoroughly well balanced as to the conflicting interests, so that the 
resultant opinion of them all will be so strong an expression of 
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the best methods for electric work as to meet the support of all 
the insurance people and the electric light people also. 

** We wish you would name your choice as a representative 
upon this committee. We are already accumulating a great deal 
of information on insurance rules all over the world, so that when 
this committee hold their meeting they will have the work so far 
advanced that a good set of rules can arranged without very 
much delay. 

^ Ag there are many electric light inspectors who have had 
valuable experience and understand the subject pretty well, whom 
we expect to have upon this committee, we feel that such com- 
mittee will be a great benefit both to insurance and electric light 
interests. It is our ambition to have this committee so carefully 
selected that it will become а body of referees to settle ull import- 
ant questions arising in relation to pore electric work. We trust 
you will realize the importance of this, and give it prompt and 
careful attention, and be prepared to support the decision of such 
a committee. 

* Hoping to hear from you soon, and to have your support in 
this valuable work, we remain, etc." 

The answers to these letters were almost universally favorable, 
and contained many expressions of m abit eiue on the part of the 
insurance people of the efforts made by this association to work in 
harmony with them in devising these rules and in advancing in- 
formation leading towards good and safe construction. 

You can, of course, readily understand that it has occupied 
much time and correspondence to determine just what associa- 
tions to approach, and how to approach them, and get them to 
fully understand our object, in order that they should send a rep- 
resentative to act upon this committee. As a result of this work 
we have the pleasure of informing you that the following gentle- 
men have come to Cape May as representatives of the various as- 
sociations and companies named · 


COMMITTEE ON NATIONAL INSURANCE RULES. 
George Cutter, Chairman. 


OOMPANY. REPRESENTATIVES. 
EdiSOB и ыкъ E «eens leans W. J. Jenks. 
Thomson-Houston................. J. R. Lovejoy. 
Westinghouse....... Me . . . . P. H. Alexander. 
Engineering Firms e T. Carpenter Smith. 
Electrical Supplies ... . George Cutter. 
Phila. Bd. of Fire Underwriters... Wm. McDevitt. 


New York Bd. of Fire Underwriters, Wm. D. Boughton. 
Underwriters Assoc. of Mid. Dept.. H. O. Kline. 

Nat. Bd. of Fire Underwr's N. Y...A. A. A 1derson. 
Asso. Factory Mutl. Ins. Co., Boston, Capt. Wm. Brophy. 
Boston Bd. of Fire Underwriters... F. С. Cabot. 
Western Union Fire Underwriters 


Association .. ......... ...... C. E. Bliven. 
Cleveland and Chicago Boards..... John P. Barrett. 
St. Louis Board................... Robert H. McMath. 
Central Station Insurance......... S. E. Barton. 


New England Insurance Exchange,C. M. Goddard. 
Southeastern Tariff Association.. . John S. Alfred. 
Underwriters Assoc. of N. Y. State.— Babcock. 


These ROO Men have been in session most of the time for sev- 
eral days discussing the different rules, and laboring to outline a 
framework, so to speak, or what they term generic rules. It was 
the general feeling that these rules should be made concise, and 
as m as possible, and still cover the basic principles of good 
work. 

Your committee have the pleasure of stating to you that the 
insurance representatives were quite generally agreed with a feel- 
ing of good-will towards electric light and power installations, 
and they do not feel afraid of them. 

The deliberations upon these set of rules have been referred to a 
sub-committee for further study, both to eliminate any mistaken 
positions, and also to frame them in proper wording. 

They have also taken the necessary steps to communicate with 
one another for the pur of arranging these rules so they can 
meet the approval of the different representatives апа be 
adopted in place of the rules now in force. It is the opinion of 
these gentlemen that this work will be accomplished, and that 
they will enable your committee to report to the next meeting of 
this Association theuniform set of rules that you have wished for, 
and also that they will be supported by the various insurance 
associations. 

It was voted at the last meetinz that we should express to you 
their appreciation of your efforts to work in harmony with them 
in this direction and assure you of their good- will and reciprocity 
of feeling in the same line. 

Your committee have.also corresponded with various European 
authorities to learn their methods of inspection, and also to 
secure copies of the rules they have in force, and we have in our 
possession various sets of rules from England, France, Germany, 
and Italy, and these sets of rules, with their accompanying infor- 
mation, will fona influence to a considerable extent the rulea 
which we will adopt. The force of this can be especially appre- 
ciated by quoting part of the report of the committee on light- 
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ing, heating, and patents, appointed by the National Board of 
Fire Underwritere, which report was presented to the National 
Board last winter. 

** The great problem before us to-day, however, is the manage- 
ment of the various systems of electric lighting so as to ensure 
safety from fire. When such lights were first introduced, under- 
writers congratulated themselves that at last the long sought 
means of illumination without danger had been found. No 
matches, no kerosene explosions, no swinging gas brackets would 
hereafter vex them, but a steady, safe and brilliant light, which 
could do no possible harm, had come among us and all were 


happy. 

“ ik did not take many months, however, to discover tbat the 
electric light was not the harmless thing we had imagined, but 
that it was a most prolific source of danger, and its introduction 
has cost the insurance companies more than any method of light- 
ing heretofore in use. It has come to stay, and sometime it will 
probably be as safe as any light in use, but our knowledge of its 
properties and of its management must be vastly increased before 
that time appears. We see the danger, but as yet are too ignorant 
to point out the remedy. What yesterday seemed & safe method 
of installation, to-day proves dangerous, and what we regard as 
safe to-day is likely to develop danger to-morrow. We can only 
wait and study. 

For a number of years the National Board has followed the 
action of the New York Board in the matter of rules of regulatin 
electric light equipments. Those rules were revised and re.issu 
by that Board, Jan. 15, 1890, and it is recommended that they be 
adopted by this body as thus revised, and promulga to 
members. 

In this connection, it is proper tosay that the National Electric 
Light Association, in a letter appended to this report, asks the 
National Board to nominate a representative upon a com- 
mittee to be drawn from bodies of underwriters, and electrical 
experts in different parts of the country, to devise and recom. 
mend rules for electric light installations, which shall be uniform 
throughout the land, and tend to throw safeguards about the use 
of such lights. Your committee recommends that the invitation 
be accepted, and a represeutative appointed. Certainly nothing 
but good can come out of the deliberations of such a committee, 
and it is necessary that we should in every way increase our 
knowledge of what has become so important & factor in our busi- 
Ti and if possible, remove some of the dangers now attending 
it. 

** Precisely what is expected of this committee in regard to the 
third topic named in this report, viz., ‘‘ Patents," they are unable 
to say, but nothing in this department has been brought before 
them which seems to require any report." 

And then to show the opposite opinion held by insurance 
companies in Europe, as well as many in this country. The 
Phoenix Fire Office Rules of London were issued in 1882, and their 
edition of 1889 contains the following statements, viz: “ Not- 
withstanding the number of years that these rules have been in 
force, not a single fire has тее occurred from any electric installa- 
tion that has been placed up in compliance with them. The 
electric light is the safest of all illuminants, and is preferable to 
any other when the installation has been thoroughly well put up." 

The electric light and power interests are of great importance 
in Italy, and the only rules in force in that country are those 
established by the government to protect its telegraph and tele- 

hone circuits. There are no insurance rules in Italy, and no 
insurance inspection of electrical installations, and places lighted 
by electric lights have the benefit of a diminished rate. In 
conclusion, gentlemen, your committee respectfully ask for more 
time to complete their work. 

The report was received and filed and the committee continued. 

In the discussion, Mr. 8. A. Duncan referred to the two dia- 
metrically opposite quotations from the Underwriters' reporte, and 
he hoped that this committee, in its pursuit of facts, would so 
Bift the insurance statements that when the committee came 
before the Association again they would be able to say from their 
own standpoint what were facts and what were not. 

MR. P. H. ALEXANDER said that the reason why the Phoenix 
rules showed such good results is because on the very first page is 
printed a very teree sentence, and very much to the point, viz., 
' In examining your tenders for work from different electric com- 
panies be careful not to accept the lowest tender until you have 
PODURI examined all, and find that the work will be done just 
as at the lowest figure as the highest given.” 

. S. E. BARTON, of Boston, characterized the report of the 
National Board of Underwriters, which was quoted in the paper, 
as the most asinine conglomerate mass of stuff that he had ever 
read, (Laughter.) The whole basis for the statement made in 
that por was founded upon the supposition—upon the assump- 
tion—that the one great fire in Boston last November was due to 
electrical causes; and as a matter of fact there was not a shadow 
of foundation for that assumption. (Applause.) That fire cost 
the insurance companies something like three and a half or four 
millions of dollars. It swelled the loss in a certain statistical 
paper that was published in this country as to fire losses charge- 
able to electric lighting more than five hundred per cent. ; still it 
was only one fire, only one incident, and that one incident was 
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without any foundation of authority. The number of тера 
fires which occurred last year from electrical causes was only sev- 
enty-three, as compared with one hundred and nineteen the 
previous year for the whole United States. The number of fires 
was actually twenty-five or forty per cent. less ; but the amount 
2. loss attributed to fires five hundred per cent. greater than 
ast year. 

Mr. A. F. Mason, of Boston, remarked that the Association 
ought to get up a set of rules of its own, independent of the Fire 
Underwriters’, and offered the following resolution to that effect : 

Resolved, That the Insurance Committee be instructed to give 
us independently a set of rules which it recommends, whether 
they be the same that shall be adopted, or whether they be 
changed less or more. 

Мк. P. H. ALEXANDER said, during the sessions of the Commit- 
tee on Insurance the Underwriters’ representatives were induced 
to do the best they could for the electric light fraternity. Не also 
quoted Mr. Goddard of Boston : ** If you and Mr. Jenks and Mr. 
Lovejoy say that my rules are wrong I will consider that they are 
wrong unless I can present an argument and convince you that I 
am right, because you have had experience in the business which 
I have not had." 

Mr. J. A. SEELY then moved, as an amendment to Mr. Mason’s 
motion, that the chair appoint a new committee to formulate 
rules and regulations governing the installation of electric light, 
and that the members of that committee shall be active inc Des 
of this Association. 

After a lengthy discussion of the subject by Messrs. Alexander, 
Duncan, Cutter, n and Mason, the whole matter was laid on 
the table. 


Dr. Louis BELL, of New York, then opened the discussion on 


THE PROPER CLASSIFICATION OF THE LIGHTING POWER OP 
INCANDESCENT LAMPS. 


I have raised this question for the consideration of the 
National Electric Light Association because it seemed to mea 
very curious thing that the whole subject of the classification of 
electric lights has not been more thoroughly gone into at previous 
meetings, and that there is now no general accord either in the 
classification of incandescent lamps as regards their light-giving 
power, or the methods in which that light-giving power shall be 
measured. Itis rather a singular thing that light should be one 
of the most difficult things to measure absolutely that we have— 
not difficult to measure relatively, except in certain cases with 
which we are unfortunately only too familiar; but it is exceed- 
ingly hard to find anything like an absolute standard of light. 
The last desperate effort in that direction only resulted in perhaps 
as impracticable a standard as was ever brought before the con 
sideration of scientific men. The question of classifying electric 
lamps is coming to be rather an interesting one, and one that is of 
importance to those who supply the lamps. We have various 
sizes and sorts of incandescent lamp, of all sorts of nominal incan- 
descent candle power, the most usual in this country being the 
sixteen candle power lamp, but is there any common accord as to 
what is meant by a sixteen candle power lamp? I think not. 
And when the matter comes to be tested we find that it is not so. 
Of the various lamps which are now in use, rated at sixteen can- 
dle power nominally, some of them give the full candle power 
called for by their names, others give ten, twelve, fourteen or fif- 
teen ; and some of them give more than the rated candle power, 
while others give more or less than sixteen candle power, accord- 
ing as to the method of measuring which is . We do not 
know at first sight whether it is fair to say that a lamp is sixteen 
candle power when its mean horizontal intensity reaches that 
figure, or when its spherical intensity reaches that figure, or when 
its hemi-spherical intensity reaches that figure. That whole ques- 
tion is open, and certainly ought to come under consideration by 


this body. 
Then again, suppose we take one of those particular candle 
owers to be the standard ; for instance, suppose that we take the 


orizontal candle power, which is perhaps the easiest to measure. 
Are we then in any better position? It might seem so at first, 
but а moment's consideration will show that the size, or rather 
the shape of the carbon filament has a very important bearing on 
the distribution of the light, and that consequently a light which 
gives in any one direction sixteen candle power may give consid- 
erably less in any other direction. Again, if we attempt to fixa 
standard direction, as for instance a direction normal to the plane 
of the filament for measuring the candle power we again get into 
trouble, for the reason that while the filament of a circular sec- 
tion gives a nearly equal distribution of light, a rectangular fila- 
ment necessarily, theoretically and practically, gives an unequal 
distribution, the maximum intensity being at forty-five degrees off 
of the plane of the filament, or thereabouts. So that looking at it 
in any way we like we find that when we are speaking of a six- 
teen candle power lamp we may, or may not, mean the same thing. 
With the arc lamp we unfortunately know that the case is even 
worse, for instead of having an Sposa equal intensity 
throughout a reasonable range around the lamp, we have a maxi- 
mum es | in & zone perhaps twenty degrees wide and de- 
flected forty-five degrees below the horizontal plane of the arc. 
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Furthermore, we know only too well that the nominal candle 
powers of arc lamps are quite different from the real. The whole 
subject is in a tangle which at first seems almost hopeless. Here- 
tofore it has not been specially important in the early stages of 
electric lighting, because people did not look so closely then into 
the exact conditions under which the light which they purchased 
shall be given ; but as the electric lighting business comes more 
and more down to close competition and hard commercial lines it 
becomes more and more necessary to look after these things, and 
to define just what we mean by the lights which we contract to 
furnish, and to arrange some way by which there shall be general 
consent as to the meaning of the terms which we use. 

І am happy to say that, as most of you know, the practice 
abroad tends towards something quite different from the candle 
power measurement ; it tends toward the selling of electric energy 
by watts even when it is furnished as light—the. kilo-watt hour 
being the British Board of Trade unit ; and it is a question which 
I think we should take up, whether it is not perhaps advisable to 
classify by watts, a quantity which can be measured with the 
greatest ease, ingtead of by candle power, a quantity which is only 
measured with extreme difficulty. I pass over for the time being 
the difficulties in actual photometric measurement depending upon 
the difference in color, as they are subsidiary ; but the great ques- 
tion seems to be to find some one definite thing which we can all 
agree to call a lamp of a certain size, whether it be sixteen candle 
power, or sixteen watts, or whatever you please to call it. Of 
course certain objections to the watt classification instantly arise, 
and among them is the possibility that it may tend to develop a 
type of lamp which will not be quite as efficient as those which 
are now generally used. That, of course, is simply a possibility, 
but it is one of the things that we want to bear in mind, foro 
jectionable as candle power measurement may be, it is not well 
for us to be blind to the difficulties that come up with any other 
form of measurement. I desire to bring this subject prominently 
before the National Electric Light Association, because it is one 
in which I have felt a great deal of interest, and which I have had 
occasion to study somewhat, although peru more from the sci- 
entific side, in the matter of photometry. I believe it is a subject 
which calls for action on the part of the Association as a body, 
because I think the time is coming, and is in fact now here, when 
some such definite standard of measurement is needed and should 
be had ; and this is the only body that hasthe power to make and 
to enforce any classification of light which may seem desirable 
after a consideration of the whole subject. I think that it is a 
case for action by the Association, and that it should take meas- 
ures that shall lift us out of the very puzzling difficulty into which 
we have fallen simply through negligence, and through no fault 
or intent to deceive, but simply because the whole matter has been 
allowed to slide, and everybody has gone on in his own particular 
way instead of having, as we must soon have, something definite, 
something exact, something perhaps not scientific, but something 
which shall be ut least empirically definite. (Applause). 

Мв. A. V. GaRRATT, of New York—It must be a matter of 
pleasure to all of us to have this subject brought before this con- 
vention. There certainly is no one thing which has caused so 
much aggravation to the soul of the average electrician as the 
effort to find some basis on which you can talk about the candle- 
power of lamps. The trouble with trying to establish in America 
a practice similar to that of the Board. of Trade in London is the 
fact, which we might as well recognize, that the National Electric 
Light Association cannot enforce anything. Some years ago I 
made no less than five hundred thousand figures for this Associa- 
tion to enable it (I was requested so to do) to measure wires. I 
made enough figures to reach from the city of Boston to the city 
of Providence. But, after having made those figures, and after 
they had met the approval of a majority of the members, we 
found that we were totally incapable of making anybody use 
them. Now, there certainly can be nothing better—or at least it 
is the opinion in England, and I think it is of the majority of the 
men in America—there is certainly nothing better for the unit of 
incandescent lamps than the kilo watt hour, provided there is 
proper precaution taken that the makers be not led to turn out a 

mp which may possibly not be as efficient as the customer 
ought to bave. Taking the kilo watt hour as the unit of energy 
for each lamp, and fixing the length of the life of the lamp, 
would seem to tie up our friends, the lamp makers, pretty tight 
with regard to what we should call a ten, a sixteen, or & twenty 
candle power mp It is quite impossible to make the purchaser 
of the lamp, the householder, ever talk about kilo watt hours. 
They will purchase what they know as a candle power lamp. 
But this Association might very properly suggest to the manu- 
facturers of the lamps that a sixteen candle-power lamp, ora 
twenty candle-power lamp should absorb so many watts ; and the 
unit of charge to the customer might be based upon watts as 
against hours. That might perhaps be best brought before us in 
proper form by the action of a small committee who could bring 
the subject before the next meeting of this Association in a paper, 
and if it is satisfactory to the body it might then be recommended 
to the lamp manufacturers. Itisa thing which I do not think 
the general public will do very much with ; and I do not see that 
itis a thing whicb the National Association can very well enforce. 
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But I am positive that the kilo-watt hour would meet the appro- 
val of all the electric light fraternity in the country. 

MR. ALEXANDER—The efficiency of the lamp to the consumer 
is of the greatest value only in some cases. If I have a water- 
power to run my central station, as the power does not amount to 
anything, I do not want an efficient lamp, but I want a long-lived 
lamp ; but when I use coal at five dollars per ton I want a very 
efficient lamp. It is a fact that I have had from one railroad 
company a letter in which they ask me for a very inefficient lamp, 
because it costs them more to move their storage battery in and 
out of the car than the b e of the lamps amounts to. They 
have by figures furnished by their electrician shown that & very 
short-lived lamp, say a lamp that lasts them but one-hundred 
hours, is cheaper than one which lasts them six hundred hours but 
needs a great deal of current. 

DR. BELL—The question of arc lamps I felt tempted not to 
touch upon for the reason that we have not been in the habit of 
measuring those any where in the world by the watt. The incan- 
descent lamp is supplied frequently by meter, and that is what 
brings the matter of classifi cation into special importance. We 
all know very well that the arc lamp is a great sinner in the mat- 
ter of the distribution of light, and in the difference between 
theoretical and practical efficiency ; but at the same time we ordi- 
narily do not measure the power supplied to arc lamps in watts, 
as is getting to be somewhat the custom as to incandescent lamps. 
I should certainly be in favor of including the arc lamp in any 
action which the Association might take on this question. 

THE PRESIDENT—In making a test of the lamps of six different 
makers, I found that the variatiou in sixteen candle-power incan.. 
descent lamps is much more extreme than would be called a fair 
ordinary commercial average. I found that in two lamps the 
variation was from 17.25 candles to as low as 6.42 candles; and 
ше watts per candle varied from 8.18 to 8.2. They were all new 

amps. 

MR. ALEXANDER—That is a subject that I am interested in; 
and I want to say that a lamp that will measure at the start 
twelve or thirteen. candle power, after two hundred hours will 
likely give more light than a lamp which measures seventeen 
candle power at the start. All these matters have to be consid- 
ered. If I desired to measure and to make an actual test I would 
measure the lamp after 50 hours burning, and then I would get a 
good result. 

THE PRESIDENT—We are now going through with tests and 
measuring every twenty-five hours. I will say, however, that a 
lamp which gave 17.25 candles was the lamp which at the end of 
1,000 hours showed the least blackening of any lamp we had, but 
unfortunately it was not as efficient as I would like to have them. 

Mr. GARRATT then moved that the President be instructed to 
appoint a committee who shall report at the next meeting of the 
Convention on the proper classification of the lighting power of 
incandescent lamps. The motion was carried. 

After a few announcements regarding social events the meet- 
ing adjourned. 


THIRD SESSION, WEDNESDAY, AUG. 20. 


The Association met pursuant to adjournment, Wednesday, 
August 20th, 1890, at 10 a. M. 

HE PRESIDENT—The first matter to be considered this morn- 
ing in the order of business is the report of the Committee on 
Patent Legislation, of which Mr. Arthur Steuart is chairman. 

Mr. WILMERDING—There does not seem to be any member of 
the committee here, and I move that the committee be discharged. 
They have not made & report for two or three meetings, as I 
understand, and I think we might as well give it up. 

The motion was carried. 

THE PRESIDENT—Next is the report of the Committee on 
Legislation, Mr. C. H. Wilmerding, chairman. 

r. Wilmerding read the following report :— 


REPORT OF THE NATIONAL COMMITTEE ON LEGISLATION, TWELFTH 


CONVENTION, 
Members of the Committee. Allen R. Foote, Chairman. 

1. Alabama................. 

2. Arkansas ................ 

8. California................ George H. Roe 

4. Colorado.... ............. C. H. Smith 

5. Connecticut. ............. John C. English. 

6. Delaware........ ....... 

7. District of Columbia . ...George C. Maynard. 

8. Florida............... . 

9. Georgia.... ............. Н. E. W. Palmer. 
10. Ines anes C. H. Wilmerding. 
11. Indiana........... .. .... John Caven. 

12. Io... 8 

13. Kansas. L. A. Beebe 

14. Kentuckůyy ... A. H. Barret. 

15. Louisiana............. А 

16. ШӨ ае уучу . ... William R. Wood. 
17. Maryland....... ... .. . . J. F. Morrison. 
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18. Massachussets............F. A. Gilbert. 
19. Michigan......... ....... J. E. Lockwood. 
20. Minnesota......... ...... 
21. Mississippi... ........... 
29. Missourl..... — — Joseph A. Corby 
28. Мопќапа.......... ....... 
24. Nebraska... ............. 
25. Nevada.... ...... CEPI 
26. New Hampshire Alonzo Elliott. 
27. New Jersey.............. Henry W. Pope. 
28. New York................ E. A. Maher. 
29. North Carolina........... D. A. Tompkins. 
80. North Dakota ........... Vincent S. Stone. 
81. iss Charles R. Faben, Jr. 
82. Oregon .. . P. F. Morey. 
88. Pennsylvania. ............ A. J. DeCamp. 
84. Rhode Island............. Marsden J. Perry. 
85. South Carolina............ George B. Edwards. 
86. South Dakota 
37. Tennessee 
38. Texas 
89. Vermont... ............. M. J. Francisco 
40. Virginia.................. 
41. West Virginia ........... John B. Carden. 
42. Wisconsin.......... .. .. 8. S. Badger. 
43. Washington...... 8 


1. At the Eleventh Convention this committee was instructed 
to report for the action of the next convention, such changes in 
the Constitution as will in its opinion best provide for the mem- 
bership and representation of State Associations in the National 
Association. (Volume VIII., page 249.) 

After this action had been taken, the convention raised a 
special committee charged with the duty of making a general re- 
vision of the Constitution of this Association. In view of this, 
this committee has considered itself discharged from further con- 
sideration of the subject. 

9. By action of the Eleventh Convention, this committee was 
instructed **to co-operate with the New York State Association in 
securing such an amendment to the Execution Law of that 
State as to require a special apparatus to be devised for the pur- 
pose, that shall generate a current of not less than 10,000 volts." 
(Volume VIII., page 218.) 

No request has been received from the New York State Asso- 
ciation for such co-operation, and so far as this committee is 
informed, no effort was made during the last session of the Legis- 
lature of that State to so amend the law. In the light of the reporte 
made regarding the experimental execution that has since taken 

lace in that State, it is now probably as clear to the public as it 
has been to this committee, that if executions are to be made by 
the use of electric currents, the amendment to the execution law 
recommended by this Association at its Eleventh Convention is 
demanded by every humane and equitable consideration. 

(a) To give practical effect to the ‘‘ Memorial and Statement,” 
presented to Congress in the name of this Association by its presi- 
dent, which was presented in the United States Senate by Sena- 


tor Hale, on August 5th, and was referred to the Committee оп. 


the Census, and ordered printed: -A Member of this Committee 
has prepared a bill which was introduced in the Senate of the 
United States, August 15th, by Senator Hale. It was read twice 
and referred to the Committee on the Census. 

Your Committee recommend that the Association endorse this 
bill and urge its enactment, and that a resolution of thanks be 
tendered Senator Hale for his courteous and prompt actions 
regarding this subject. 

This bill is as follows :— 
ae 1st Session. 8. 4,929. 

In the Senate of the United States. 


August 15, 1890. 


Mr. Hale (by uest) Introduced the following bill, which was read twice 
and referred to the Committee on Census. 
A BILL 


To amend an act entitled An act to provide for taking the eleventh and subse- 
quent censuses `’ y Sa ey March first, eighteen hundred and eighty-nine. 

Be it enacted by the Senate and House of Representatives of the United 
States of America, in Congress assembled, That, for the purpose of renderin 
the investigation of the electrical industries by the eleventh census thorough an 
detail, the Superintendent of Census, under the direction of the 


complete in ev 
8 terior, is hereby authorized and directed to make such sub- 


Secretary of the 
divisions of the subject as may seem to him advisable, and to associate with the 
special agent now commissioned to investigate the manufacture of electrical 
apparatus and supplies and their uses, as special expert, the ablest person whose 
services can be secured to write the statement for each subdivision so made, sub- 
ject to the supervision of said special agent ; and the sum of fifty thousand dol- 

rs, or 80 much thereof as may be necessary, is hereby appropriated, out of any 
money in the Treasury not otherwise apprupriated. 


8. During the legislative season of 1889-1890, comparatively 
few State Legislatures were in session. During the coming legis- 
lative season, 1890-1891, a large number of State Legislatures will 
be in session. 

If legislation touching electrical interests proves as attractive 
to the coming legislatures as it was to those that have recently 
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been in session, there will exist an exciting cause sufficiently 
urgent to fuse all central station companies in every state into a 
compact organization for the protection of their mutual interests. 

bat ill-advised legislation will be met with in every state 
admits of no doubt. long as would-be law-creators think it a 
factor of popularity to show in their legislative records that they 
introduce bills or advocated measures that are intended to be, or 
are in fact, antagonistic to the piace development of the elec- 
trical industries, such things will be done; or, so long as persons 
interested in patented apparatus and systems think they can gain 
а commercial advantage for such interests through legislative 
enactments, they will seek to secure such enactments regard less 
of their effect on electrical interests in general. 

4. That those interested in the electrical industries in each 
State will be thoroughly organized and equipped to meet the 
emergencies that will be thrust upon them is very much in doubt. 
There is no sense of security equal to ignorance of danger. For 
those who are ignorant of a danger it has no existence. This, we 
fear, is the condition of most central station companies in this 
country regarding impending dangers from legislation. In view 
ot this, the greatest service that may now be performed is to so 
state the threatening dangers that they can no longer remain in 
ignorance of them. To do this there is no need to speak of unreal 
things that are but creations of imagination. Sutficient material 
for the purpose is found in the record of things that are. 

5. To show the tendency and animus of thought of those 
intrusted with the responsibility of legislating for the good of the 
people, a critical analysis is asked for the following brief reporte 
on the work done by the legislatures of a number of States during 
the last season : 


6. CONNECTICUT. 
(Senate Bill No. 4.) Chapter Ix. 
An Act relating to Attachments and Judgment Liens. 


7. MASSACHUSETTS. 


No better presentation can be made of the subject for the 
State of Massachusetts than to preeent in full the Report of 
the Counsel of Massachusetts Electric Lighting Association, 
made at its first annual meeting under date of July 8, 1890. 


(Report was appended.) 
' 8. NEW JERSEY. 


February 12, 1890, a substitute for Assembly 118" was intro- 
duced by Committee on Municipal Corporations." An Act 
relating to electric telephone and telegraph wires and creating 
boards of electrical control in cities of the first and second class." 

February 14, 1890, Assembly No. 6. Introduced by Mr. Smith 
and referred to Committee on Corporations : 

** An Act in relation to telegraph, telephonic and electric com- 
panies in cities of this State." 

Copies of these bills were in appendix. 


9. NEW YORK. 


January 21, 1890. In Assembly No. 160. Introduced by Mr. 
Whipple, read once and referred to the Committee on Ways and 
Means: 

„An Act to create a board of electrical commissioners and to 
define and regulate its powers and duties." 

February 20, 1890. In Assembly No. 598. Introduced by Mr. 
J. H. Stevens (by request), read once and referred to the Commit- 
tee on Electricity, Gas and Water Supply : 

„An Act authorizing water companies to manufacture and use 
electricity for the lighting of streets, public places and private 
buildings in cities, villages and towns within this State." 

February 21, 1800. In Assembly No. 629. Introduced by Mr. 
Whipple, read once and referred to the Committee on Electricity, 
Gas and Water Supply : 

An Act to protect life and prevent accidents in the use of 
high tension electric currents." 

April 4, 1890. In Assembly No. 1887. Introduced by Mr. 
Molan, read once and referred to the Committee on Electricity, 
Gas and Water Supply : 

** An Act to create a State board of commissioners of electrical 
control and to define and regulate its powers and duties." 

April 18, 1890. In Senate No. 618. Introduced by Mr. Erwin, 
read twice and by unanimous consent ordered printed, and when 
printed committed to the Committee on General Laws : 

„An Act to create a board of electrical commissioners and to 
define and regulate its powers and duties." 

April 18, 1890. In Senate No. 634. Introduced by Mr. Erwin, 
read twice and by unanimous consent ordered printed, and when 
printed to be committed to the Committee on General Laws; 
report favorably from said Committee, with amendments, and 
committed to the Committee of the Whole: 

“Ап Act to create a State board of electrical control and to 
define and regulate its powers and duties." 
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(со. copies of these bills see appendix.) 

n transmitting copies of these bills to the Chairman of this 
Committee, J. W. Eaton, Jr., attorney, of Albany, N. Y., writes 
as follows: 

* None of these bills have become laws. I am of the opinion 
that an attempt will be made next year to rush through the legis- 
lature a bill combining most of the principal features of those 
sent you unless some determined opposition develops in the mean- 
time. I believe there is also à movement in favor of adding an 
electrical expert to the present railroad commission and puttin 
the matter uuder their charge. There was no law of genera 
interest affecting electrical lighting passed this session.” 


10. Онто. 


The legislature of this State was urged to action by the follow- 
ing highly electrified paragraph in the Inaugural Address of Gov- 
ernor Campbell : (See reports in daily press, January 18, 1890.) 

* The application of electricity is rapidly opening up new 
fields of legislation. Unless something be done to prevent the 
sacrifice of life daily resulting from the effect of electrical wires, 
the companies which put up and control them will have grown 
so rich and powerful that the passage and enforcement of proper 
laws will be difficult. Municipalities have attempted to enforce 
regulations for protection from such dangers, but without satis- 
factory results. The duty of Vaga pues d the generation and 
distribution of electrical currents is one which presses upon you. 
The investigation should be prompt and thorough ; the result 
thereof made public; and such action taken as may, in your 
judgment, throttle this evil in its infancy.” 

The following bills were introduced into the Ohio legislature 
at the Inst session : 

“А Bill concerning electric wires and circuits dangerous to 
life and property." 

A Bill to authorize the construction of subways and under- 
ground conduits in which to place electric wire cables and other 
electrical conductors in cities, towns and villages of this State." 

** A Bill to ate electric light companies so as to protect 
the public from accident and damage from the same." 

** A Bill relating to electrical conductors for electric lighting 
in cities of the first grade of the first class, and the removal of 
overhead wires.” 


11. VIRGINIA. 


Senate Bill No. 288. A Bill for the prevention of danger from 
electric currents. Patron —Mr. Lovenstein. Referred to the Com- 
mittee on General Laws. 

12. While this report does not completely cover the ground, 
owing to eei experienced by this Committee in obtaining 
copies of bills and definite information regarding action taken on 
them, the showing is sufficient to demand attention from every 
one interested in the electrical industries, and will enable them to 
form some idea of the legislative work that is near at hand during 
the season of 1890-1891, when the legislatures of some thirty- 
seven States will be in session. 

13. This Committee desires to call attention to the fact that 
all legislation is directed to the regulation of the use of electrical 
apparatus, not to its manufacture and sale. This use includes all 
forms of apparatus, the telegraph and telephone, аз well as the 
generation and transmission of electric currents for light and 
power. Such legislation affects primarily the interests of those 
who have their capital invested in plants for furnishing such ser- 
vice and thus establishes a community of interest between them. 
The interests of manufacturing companies and supply houses in 
such legislation is secondary, as they are only affected through 
the effect on operating companies. For these reasons, aud in 
view of the fact that legislation is confined to State legislatures, 
there is à real necessity for the operating companies in every 
State to form themselves into associations for the development 
and protection of their mutual interests. 

14. In analyzing the subjects of legislation, this Committee 
would be untrue to the interests it represents should it fail to 
bring to notice the fact that most of the so-called antagonistic 
legislation is not the result of a popular demand, but issues from 
those interests that seek a commercial advantage by legislation 
that, either directly or by implication, would create conditions 
favorable to their particular apparatus orsystems. A diminution 
of efforts of this kind may be reasonably expected, as the art of 
generating, distributing and using electric currents becomes 
more and more a matter of common information and electrical 
systems approach more nearly to the zenith of their development. 

THE PRESIDENT—The Committee on Legislation have in their 
possession, and it will be transferred to the secretary to be incor- 

rated in the volume of proceedings of the convention, all of the 

ille, in full, referred to in that paper, and of course they will be 
at the service of the central station men; and I have no doubt 
tey will prove very valuable indeed as showing the general trend 
of the legislatures throughout the country. 

I learned with much pleasure this morning of the presence 
here among us of the first man who ever occupied the chair uf the 
National Electric Light Association ; and, without consulting the 
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convention, I shall venture to appoint two gentlemen to escort 
him to the platform ; and I think we shall all be very glad indeed 
to hear a few remarks from him. The chair will appoint Vice- 
President Edgar and Mr. DeCamp as such Committee. 

(Mr. Edgar and Mr. DeCamp escorted Mr. George 8. Bowen to 
the platform.) 

HE PRESIDENT—Gentlemen, I have great pleasure in intro- 
ducing to you Mr. Bowen, one of the early fathers, who has now 
come to take a look at his child. (Applause.) 

Mr. BOWEN—Mr. President and Gentlemen of the Electric 
Light Association: You certainly have placed me under great obli- 
gation by the ful compliment which you have conferred 
upon me in asking me to stand before you and look at the child 
that was born some six years ago. It is true, as the chairman has 
stated, that I called a convention to order in Chicago, and I did it 
after some weeks of labor in sending out circulars, etc., inviting 
the men who were engaged in the electric lighting business to get 
together, to become acquainted, to rub together slightly and see 
what the effect might be. My own opinion was that it would be 
useful to us all, and to that end we created a little committee in 
Chicago, and I was made the chairman of it, and I had the honor 
of sending out those circulars, and in responding to the circulars 
there were about one hundred and fifty gentlemen who came from 
all quarters of the Union to Chicago. I mention, as I stand before 
you, an incident which occurred, which often has come to my 
mind, and it was this: Mr. Morrison, of Baltimore, said to me, on 
being acquainted, ‘‘ What are your plans?" I said, Well, we 
have no underground plans or overhead plans. My plan has been 
simply this, to invite the electric light men to come together, to 
become acquainted with each other, and after I have called the 
convention to order and you are all in the room which has been 
5 for you, my duty is done. I have no plan at all, because 

have the utmost confidence in the capacity of the men that have 
taken hold of this great business, the lighting of the world, totake 


care of themselves, und so I have made no plan whatever.” (Ap- 
plause.) And so you see, gentlemen, that it gives me the greatest 
pleasure in seeing the growth and the activity and the real benefits 


that have come to the country from this organization of the elec- 
tric light fraternity. І cannot go anywhere scarcely, it may be 
the most remote town—and I have been all over this country and 
a good deal over Europe during the last qar and I say to you 
that America to my mind seems to be ahead of Europe in the elec- 
tric lighting business; and so what shall we finally come to? Ido 
not make any prediction, but I say to you, gentlemen, you have 
only opened the first page. І expect to live to вее the day when 
all these little towns all over the country shall be illuminated with 
electric light, and we shall have not to grope about in darkness as 
much as we have heretofore ; because some of you gentlemen are 
going to develop plans by which all the world may have the 
ight at vides pase so nominal that they cannot afford to be in 
darkness ; and so the world will be indebted to the electric light 
men for all of that. 

MR. WEEKS—Mr. President, on behalf of the Executive Com- 
mittee, I would report to the Convention their recommendation 
that Mr. George S. Bowen, who has just addressed the conven- 
tion, and to whom more than to any one else this Association owes 
its existence, be elected an honorary member of this Association. 

The motion was duly seconded and carried. 

MR. BowEN—Mr. President and gentlemen, 1 have placed 
me under still renewed and lasting obligation. assure you that 
I appreciate this delicate and beautiful compliment to me in all 
its best phases, and so I only wish you the very best that God AI- 
mighty can give to you all through your lives. (Applause). 

THE PRESIDENT—We will now resume the regular order of 
business and proceed to the consideration of the report of the 
National Committee on Legislation. 

Mr. Mason—Mr. President, I notice that this report now under 
consideration, and recently read by Mr. Wilmerding, refersto a 
bill that is now in the Committee on the Census, the Committee 
of the Senate. I beg to offer the following preamble and resolu- 
tions : 

Whereas, On the 15th of August, 1890, the honorable 
Senator Eugene Hale, introduced in the Senate of the United 
States a bill to amend an act entitled an Act to Provide for the 
Taking of the Eleventh and Subsequent Censuses, approved March 
1, 1839, and 

Whereus, The said bill was read twice and referred to the 
Committee on the Census, and 

Whereas, In the opinion of the National Electric Light Asso- 
ciation, the passage of this bill is essential to render the investiga- 
tion of the electrical industries by the Eleventh Census thorough 
and complete; therefore, 

Resolved, That the President of this Association be requested 
to express this, our opinion, to the Committee on the Census and 
urge the Committee to favorably report to the Senate the bill 
referred to. 

R-solved, That the thanks of this Association be tendered to 
Senator Hale for his services in the matter of the bill above referred 


to. 
THE PRESIDENT—Gentlemen, you have heard the preambles 
and resolutions offered by Mr. Mason. What is your pleasure? 
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Mr. DECAMP—I move they be adopted. 

The motion was duly seconded and carried. 

THE PRESIDENT—Are there any remarks on the same question ? 
If not we will now listen to the paper on Municipal Lighting, by 
M. J. Francisco, of Rutland, Vermont. 

Mr. Francisco read the paper See page 210. 

THE PRESIDENT—The Chair will announce the appointment of 
the Committee of three on the proper classification of the lighting 
power of incandescent lamps: A. V. Garratt, Louis Bell, P. H. 
Alexander. 

The paper which has just been read is now open for discussion. 
Are there any remarks on the paper just presented by Mr. 
Francisco? 

Mr. WILMERDING—I move a vote of thanks to Mr. Francisco 
for the able way in which he has set forth this matter. I hope 
'that the paper will have a circulation all over the country, and do 
some good ; and I think that the Association ought to thank Mr. 
Francisco for the labor and care that he has taken in preparing 
this valuable paper. 

Mr. ПЕСАМР—]І think that the most lasting compliment which 
can be paid to the author of that paper will be for this Association 
to authorize its printing for general distribution among the mem- 
bers, 80 that they may all have an opportunity of making direct 
use of it. I do not think that a paper of that kind should pass 
without very general remark by this Convention upon it. Person- 
ally, I do not feel competent to do it, because I have not been 
touched as yet in that direction. I would probably bea little more 
lively at the present time if Ihad been. But, in listening to the 
paper these things struck me. It is known to every man on the 
floor of this convention who is engaged in the business of electric 
ligbting, that municipal ownership of electric light plants has its 
origin among a few politicians who wish to add another plum to 
the public pudding that they may pluck it. There is no question 
about that. There is no sentiment in it; it is a simple matter of 
fact. The public who have to pay for this know nothing else, 
excepting, perhaps, the two or three points which the public know 
fully as well as their servants in these matters ; and one of them 
is the fact that there are certain things in connection with munic- 
ipal management that are always notably extravagant. There 
is one point that might well go forth in some shape, and which 
would wake the peop e up a little who have the final decision of 
these matters. I suppose that it is pretty nearly a correct state- 
ment that from fifty to aan’ per cent. of the total cost of pro- 
ducing electric light is in the labor account alone. It is one of 
the most difficult problems that electric light companies have to 
contend with. It is something that is the hardest to control. 
Now, if there is anything under God’s Heaven in which there is 
extravagance pone y municipal governments it is the mat- 
ter of labor. For a municipal g vernment it invariably takes 
two men to do one man’s work. They are as a rule extraordi- 
narily extravagant in the matter of labor, to say nothing of the 
other elements of political patronage which enter into it. But I 
would like to see this report printed, and I would like to have 
copies for free distribution among the members. I will pay for it 
if it cannot he done in any other way. 

JUDGE ARMSTRONG—I feel myself very much obliged to Mr. 
Francisco for this paper. The instances he cites were used as 
against our company about a month ago when we made our 
annual bid for lighting our city. It so happened that our general 
manager had the answer ready to the most of these criticisms, and 
yet a new member of the City Council, flushed with his victory at 
the polls, and believing that the eyes of the whole community 
were upon him, and that upon his shoulders rested the protection 
of the tax payers against a grasping monopoly that had the light- 
ing of the streets, went into the City Council and claimed that our 
bid for lighting the city was entirely too high, and that Bay City, 
Bangor, Dunkirk, and all the rest were having the lighting done 
atso much less. The answer to all those criticisms was made in 
such a manner that nothing further could be said. But how 
much better we could have answered it had we just this paper to 
hand to every member of the City Council, во that we could say 
to them, there is the author's name; there are the facts; now say 
what you please concerningit. There wasone thing further—and 
possibly an opportunity will come to speak of that later—which we 
cannot so wellanswer. There were parties who desire to sell one or 
two dynamos to other companies that inspired other bids. We 
may be able to speak of that after a while under another subject. 
I want to endorse very heartily Mr. De Camp's suggestion that 
we have this printed by the Aesociation for distribution through- 
out all of the cities where electric light is furnished by private 
corporations ; and the facts contained in this paper will do much 
in the creation of a proper feeling, a kindly feeling from the tax- 

yers and citizens towards our companies; and when we shall 

iave accomplished that, 1 think we shall have done a great good 

in the way of making popular our work, and in the way of en- 
lightening the people, and where we expect to get our returns, 
and what we furnish for it, and how we furnish it. 

MR. BARRETT— I notice, in looking over the account here, that 
lam asked, or the city electrician is asked, some very pertinent 
questions. I do not advocate the absorption of a coinmercial 
business by any municipality. I never did. The city of Chica- 
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go's electrician has simply performed the orders which he re- 
ceived. This statement strikes me as rather a singular thing. I 
find here that the cost of municipal lighting is set forth very 
clearly, very extensively and very expensively ; but I have never, 
in all my experience with this Association, seen a tabulated state- 
ment of what it costs to light a commercial plant, per light— 
never in all my life. Now,this is what strikes me as being rather 
singular : Why cannot a city light its streets as cheaply as a com- 
mercial company can? Isn’t the market open to the city to pur- 
chase its material? Can't it hire its laborers as cheaply as any- 
body else? Has it not an officer, and is he not compelled to report 
expenditures just as clearly and distinctly as does the head of any 
private concern? Why should it cost the city more than it does 
anybody else? Ihave charge of the municipal electrical service 
of police, fire, board of health, and the ү ighting. Iget econ- 
omy as to materials. Ido not claim that I can light a lamp any 
cheaper than anybody else. I до not claim that it costs me any 
more than it does anybody else to light a lamp, except in labor 
alone. We do have to pay more for labor than anybody else. If 
I could get this lighting from corporations for what it costs us to 
maintain our own lights I assure you, gentlemen, that I would 
recommend it. 

MR. GARRATT—It seems to me that the simplest reply which 
can be made to the question why, or why shall not, a city do its 
own lighting, will be found right in the words of President Cleve- 
land on the tariff question, when he said : '' In this matter we ure 
dealing with a condition of things and not with a theory." If we 
were dealing with a theory, there is absolutely no reason why a 
municipality cannot do any business that any citizens are engaged 
in more о than (һе individual citizens can do it thein- 
selves. e are dealing with a condition of things which, in the 
United States, under our form of government, is this: That the 
government shall not in any way interfere with the rights and 
privileges, the pursuit of happiness and the success of its citizens ; 
that the citizens themselves shall do the industries of the country; 
that the government shall be as small and as insignificant aa is 

ssible to hold people together in a civilized community. That 
is the simple question. Theoretically king, I see no reason 
why a municipality cannot bake the bread for the people, or why 
it cannot butcher the beeves. There is no reason why, except 
that in the condition of things under which we are living it is 
entirely unfeasible. 

Mr. ре Camp—lI think Mr. Barrett gui the true question when 
he said, Why can’t it be done?" ell, there ought not to be 
anybody more competent to answer that question than Prof. Bar- 
rett himself, because he is right in the business; but he don't do 
it. Now,in reply to the other point, in which he says that no 
commercial plant has come forth to say what their lights have 
cost them. ere is a plain answer to that. That has not yet be- 
come necessary, and it is not customary, except by the lowest 
bidder. Now, the figures which Prof. Barrett has named and 
set forth and published broadcast over the world, have been so 
much lower than any commercial company has ever produced 
their lights for, under anything like similar circumstances, that 
that thing is not at all necessary. A commercial company who 
have stockholders to serve, and who are under certain confiden- 
tial obligations, which are generally recognized, are not in the 
habit of publishing that sort of statement. So that I presume 
when the commercial lighting comes down to a point where they 
can produce the lights at a less cost than the municipal plants are 
now costing, we shall hear just what they cost ; and they can 
very well afford to wait until that time. 

Mz. DuNCAN—Judge Armstrong has hit the case fairly well 
when he stated the case of the representative of the municipal 
body who lacked information. I am not here to defend munici- 
pal ies. I know something about the manner in which munic- 
ipalities are conducted. While my friend De Camp thinks that 
every man who has ever had any connection with a municipal 
body must naturally become dishonest, I differ with him. 
(Laughter.) I believe that the same percentage of honesty will 

revail in municipalities as in the Electric Light Association. 
But, sir, the information that the gentleman from New Jersey 
had to put before his man was meagre. What we want to do at 
the present time is to place the statistical information, which has 
been prepared by Mr. Francisco with & great deal of labor and 
care, in such shape that members of this Association can use it 
when this question arises in their cities or towns. I do not blame 
that man in the New Jersey town as much asIdothe Judge. I 
think it was bis duty, as he was the most interested party of the 
two, to obtain this information at any cost. We are to day all on 
the same platform and we are going to use this information 
where it will do some good. 1 hope the resolution will pass. 

Mr. DE CAMP—Mr. Chairman, I have got а question here for 
Prof. Barrett, but he seems to have left the room. "The question 
is, whether, in the published statement that the Chicago lamps 
cost sixteen cents per light, he includes interest on investment, 
his salary and depreciation. 

Mr. FRANCISCO—I can answer that for Mr. Barrett. I havea 
letter from Prof. Barrett in which he states point blank that he 
does not include it. 

THE PRESIDENT—I think the question is answered. 
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MR. HAMMER—I have a suggestion which I think is very perti- 
nent to this subject, which comes from across the water. І lived 
in the city of Paris last year and I became acquainted with some 
of the gentlemen connected with the municipal government there, 
and among them the chief engineer of the city, who had charge of 
the municipal lighting affairs, and I learned some things which 
have considerable interest as bearing directly on this subject. 
The city of Paris some time ago offered a prize for the best elec- 
trio meter that was brought to their attention. "Tests were con- 
ducted, and there is to be, I believe, a second series of tests. It 
may also be known by many of the gentlemen here that the city 
of Paris, at a very considerable expense, has placed in one of the 
sections of Paris a large plant on the direct current system, and 
also a large plant on the alternating system. The city of Paris, a 
great many people have supposed, was going into municipal light- 
ing, and that these experiments were intended as leading up to 
the city of Paris putting in enormous central stations for doing 
the general lighting of the city. I asked the engineer if he woul 
give me an expression of his opinion of just the status of the gov- 
ernment in regard to this matter, and he said it was this : That 
the municipality of Paris appreciated that electric lighting had 
come to stay, and it was an enormous industry, one of great im- 

ce to them, and one in which the French people were back- 
ward in taking hold and pushing forward ; and that they desired, 
as has always been characteristic of the French people, to encour- 
age the arts and sciences, and in this particular case they wanted 
to encou this industry. With that end in view they took & 
representative direct current system and a representative alter- 
nating current system and placed them in one of the sections of 
the city and said: Now when we are through with the test, the 
system which has given us the greatest satisfaction, and which 


we can endorse as being the best for the city of Paris, will be ap- . 


plied, and the municipal lighting will be done by that system." 
And I asked him about the relation of the meter tests, and he 
said they were very similar ; he said the meters were to be tested, 
prizes awarded, and the city of Paris would retain the privilege 
of utilizing any meter which they decided upon as being the best, 
but that that utilization would be only very limited, to be used in 
these experimental stations, and that the city of Paris did not pro- 
pose to go into the manufacture of electric light any more than 
they were going into the manufacture cf any other commodity ; 
that they did it entirely to foster the industry. (Applause.) 

THE ENT— Mr. De Camp, Prof. Barrett has now returned 
to the room, and you will now have an opportunity to ask him 
the quea on 

R. DE CAur— Mr. Francisco answered the question that I 
asked, whether the published statement of the cost of sixteen 


cents per night per lamp included intereat, his own salary and 
depreciation. 
Мв. BARRETT—It don’t include interest; it don't include water 


taxes, rent—or, yes, it includes depreciation. We don't have any 
depreciation. (Laughter. We buya class of goods that will last. 
I will say that sixty-two miles of wire last year cost me $16 for 
maintenance—underground. 

Mr. DE CAMP—How many lamps did you have on? 

MR. BARBRETT—I don't know. 

MR. DE CAMP—That is a very important factor. 

Mr. BARRETT—I will not attempt to answer it; I don't know. 
I don't know the amount of wire that we have in that district. 
But there is another consideration that I want to mention and 
that is this : That by the action of the council the gas and the oil 
and the electric light is one fund, and the electrician has charge 
of all, and of course it would cost less. I have endeavored to 
honest with you, gentlemen, and I have endeavored to get an 
honest expression. i ges 

MR. ALEXANDER—Mr. President, it seems to me Prof. Barrett 
is right in so far that when the municipality makes an appropria- 
tion and comes within that appropriation, or goes outside of it, 
the proper office states, ‘‘ We have expended in this department 
so much money." Now in the Fire Department you are never 
asked whether you are to have the apparatus capitalized, or the 
buildings capitalized, but you say, ‘‘ Our Fire Department cost us 
this year $7,445." Why should you make a difference as a munic- 
ipal officer in that particular branch? These are reports that are 
published. Central station men want naturally to give the stock- 
holders of their companies a complete statement, not as to what 
the lights cost, but as to how much money they have made or 
lost during the year, while the municipality from year to year 
have new appropriations made, and old apparatus is replaced by 
new appropriations. 

Mr. BARRETT— The only report that I make is the gas and oil. 
I show the comparative cost between gas and electric light and 
oil—always in favor of electric light. 

MR. T. C. SurrH—There is one point on this question that I 
think we should look at fairly. There is no doubt that a munic- 
ipality under certain conditions can, and under all conditions 
ought to be able to, run its plant cheaper than any corporation. 
On the other hand, I think there is very little doubt that it very 
seldom does. The remark that Mr. Garratt made about dealing 
with conditions and not theories I think is & very pertinent one ; 
and I think if you will examine into the administration of a good 


THE ELECTRICAL ENGINEER. 


and on moral 


231 


many of the larger European cities you will find that a good many 
of those cities do own their own gas works and water works and 
do furnish gas and water as cheaply as a corporation would ; but 
on the other hand, you will find a very large number of cities, and 
especially.the very large ones, who do not own the gas works or 
water works, and yet water and gas are supplied at a far less rate 
than when the cities do own them. Another thing you have to 
take into consideration is what is meant when you speak of the 
cost of running gas works in the city, or an electric light plant. 
In Philadelphia they have a good chance to supply gas as cheap 
as anybody. Their gas plant lies by the water; they can get 
cheap transportation for coal; they have an excellent market for 
coke and all waste products, and they charge $1.50 for about the 
meanest gas I ever saw. Not only that, but the city pays $150,000 
for gasoline lamps. I think that $150,000 should be charged right 
into the gas works, for the city is supposed to do ite lighting and 
yet it pays an outside corporation that money. I think there are 
a good many things that we want to look at very carefully, and 
the more this thing is probed the more baseless you will find the 
claim to be that the city does run the lights cheaper; and I think 
Mr. Francisco's paper ought to be published as widely as possible, 
because when you go into any average Council Chamber and listen 
to the talk you will find very soon that it ıs not facts that are 
taken into consideration but talk ; and if you have good solid facts 
tbat you can put to these people that can not be controverted, it 
will have more weight with the public than anything else. I have 
seen these statements of the cost of lights in the various cities, 
that have been sent around, and some of them are very wonderful, 
as Mr. Francisco has shown them to be. | 

MR. DECAMP— Mr. President, I wish to make a statement of 
fact. The city of Philadelphia has owned its gas works for a 
great many years. In the annual statement of the Board of Gas 
Trustees they always showed an enormous profit ; but under the 
new charter it was taken out of the hands of the Board of Trus- 
tees, and for all moral purposes it is generally conceded for the 
better. It ів а matter of history that the gas trust in Philadel- 
phia was one of the greatest sinks of corruption in the whole city, 
ounds, if on noother, it was taken from the Board 
of Trustees and placed in the Department of Public Works, which 
in point of honesty has the confidence of the whole community, 
unpopular as it may be personally. They found that the capacity 
of the present established plant was not sufficient to supply the 
needs of the city for public purposes, and for private purposes too 
—because they furnish light to private parties. There was no 
money to build additional plant. The next thing was to contract 
with a new company for the furnishing of three million feet of 
gas a day to make up the deficiency. They contract for that at 
8716 cents per thousand feet delivered in the holder. They sell it 
for $1.50 a thousand, and according to the official report published 
for last year, show a profit—I don't know just what the amount 
is, but if they had not had the profit on these three million feet a 
day of the difference between 8754 cents and $1.50 which they 
sold it for, with all the increased effort and with the prestige of 
an honest, business-like administration of those affairs, the gas 
department of the city of Philadelphia would have shown a very 
heavy loss for the year 1889, even with gas at $1.50 a thousand. 

Mr. ALEXANDER—I do not believe in municipal plants, but I 
hope the statements that are made here to go out as printed will 
be fair to all parties. 374¢ cents is the price of gas in the holder 
—the gentleman did not say that is not including the cost of dis- 
tribution and leakage in the pipes, which will diminish the profits 
of the city of Philadelphia on that three million feet considerably. 

Mr. DuNCAN—He said in the holder. 

Mr. DECAMP—Mr. Alexander calls attention to the fact that 
there is the cost of distribution. 

MR. ALEXANDER—Distribution and leakage in pipes. 

MR. DECAMP—I know that. I will call that part of the state- 
ment back. I am not certain about it. 

Mr. T. C. Smita—tThe city pays for delivery into the holder, 
but the gas is distributed in exactly the same service; there is 
no additional service laid down. You have the cost of distribution 
in the same pipes. 

Mr. FABEN—An analysis of the statements that they made 
shows that if their business was self-sustaining before this three 
million was added, the buying of this three million feet at 87% 
cents and selling it at $1.50 ought to give them a profit of the dif- 
ference between those two prices; but they did not realize the 
difference between the cost of three million feet at 8714 cents and 
the sale at $1.50, which would show that their business before 
they bought this three million feet at 8714 cents was not self- 
sustaining. 

Mr. ALEXANDER—That is exactly what I am getting at, that 
the difference between 3714 cents and $1.50, is not the profit, but 
mey realized a profit beyond the cost of distribution. 

IR. DUNCAN—I should like to ask one question of this com- 
mittee. While this is a very gratifying report, it does not seem 
exactly fair that we should make a statement in regard to a com- 
pany which is furnishing lights to & city, on a bid, unless we ask 
whether they take into account or not their other business in con- 
nection with it; whether they make a separate item of that alone, 
as run as a separate business, which the municipality does. You 
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have got to get them on the same basis to make a fair statement. 
Did the Committee on Data get any information of that kind? 

THE PRESIDENT—This is not the report of the Committee on 
Data that is under consideration. 

MR. DUNCAN—The committee need not answer it now. 

Мв. DE Camp—lIt is a pertinent question to come in here. I 
have always felt perfectly safe in making these statements, 
because whatever doubt there was in it was on the other side. I 
do not, as far as I am concerned—nor am I able, and I do not see 
how 1 could do it—eliminate it and get the fixed cost of the 
special city service as distinct from our general service; but if 
you take it on the hour basis you can make a very safe approxi- 
mation. The city lighting in the city of Philadelphia, I think, 
averages about eleven hours and some few minutes, ten to twelve 
minutes. Now the generalaverage of the whole business, including 
commercial, is practically the same thing, eleven hours. But a 
large portion of the commercial business, if you took the commer- 
cial business by itself, would not average probably more than six 
hours. Now if you eliminate that you have got the advantage of 
the short hour service in commercial business, and if you were to 
eliminate all commercial business and take city business, what- 
ever difference there is would be against the city, because you 
would have nothing to offset in the way of short hours. I am per- 
fectly safe in saying that our general average is a fair one when 
you are discussing the matter of municipal lighting. 

THE PRESIDENT—Unless there are some further remarks, Mr: 
Bowen will close the discussion. 

MR. BowEN—I have listened to the discussion with a great 
deal of interest, having had something to do with city lighting 
myself, and 1 rise especially for the purpose of approving and 
commending the suggestion of our friend from Philadelphia, Mr. 
DeCamp, who advises the publication of this paper for general 
free distribution. 1 know of nothing that will dispel so much 
darkness as light ; and this paper throws a good dealof light upon 
this subject ; and I should recommend and should be quite willing 
to pay my proportion for the publication of ten or twenty thou- 
sand copies of that paper, that it might be distributed very gener- 
ally all over the country ; and 1 am quite sure that if that paper 
were sent to a great many towns in the United States, to alder- 
men perhaps, or the mayor, or some of the principal persons there, 
it would create a disposition to look into the subject of electric 
lighting and see if they could not improve and benefit the town 
by & better system of illumination ; and I am quite sure that that 
would be one of the very best advertising documents that electric 
light men could send out. Although 1 am out of the electric 
lighting field now, I extend my cordial sympathy to all of the 
gentlemen who are in the electric lighting business who are fur- 
nishing cities with light and have to deal with city councils. 
Criticisms are frequently made; I have been e subject 
myself of newspaper criticism to such an extent and to such 
a degree that 1 have been almost immortalized in my own 
locality as the great coupon clipper of an electric lighting 
company that made its lights without any cost. In fact, I have 
been charged with producing electric light without the con- 
sumption of any coal. The information which is conveyed in this 
paper will be very useful and will produce a great deal of excellent 
thought, and you will get good resulte from it. In this statement 
regarding the lighting of the city of Dunkirk, it is said that after 
using their machinery for a year and eight months their lines 
are in a better and more perfect condition than when they first 
started. That differs from what my experience was, because 
about the first year after I put in my plant I had to build it all 
over again, and I have heard of others that had to do the same 
thing ; and that is why I suggest to you that whenever you do a 
thing do it well. On that point I want to say one thing. Prof. 
Barrett enjoys the contidence of every man in Chicago, whether 
he is a democrat or a republican. They all refer to him as an 
absolute authority, and he has full power to carry on the electric 
light business and his bills are paid. There is the great advantage 
that he possesses. I happen to know of a city where a while ago 
they wanted a few brushes, and they sent the city clerk to the 
nearest seaport town, and that happened to be Chicago, to buy a 
couple of pair of brushes. That cost the city some fares, etc., and 
gave the man a chance to gotoChicago. Therecannot bea thing 

one unless a committee passes upon it. If a man wants to sell a 
few carbons they call the committee together; and all of you 
know who have had anything to do with selling carbons, what 
you have to do when you meet a committee. (Laughter.) All 
those things can be avoided by having absolute authority, as Mr. 
Barrett has. I congratulate him, and I congratulate the city be- 
cause he is a man of great capacity as an electrician, and is an 
honest and square man. 

THE PRESIDENT—The question is upon the resolution. Shall 
we print & certain number of copies to be left with the Executive 
Committee for general distribution ? 

The motion was carried. 

THE PRESIDENT—Next in order is the report of the Committee 
on Resolutions, A. F. Mason,Chairman. 

Мк. Mason—To your Committee on Resolutions have been re- 
ferred only two. I will read the first : 

"That a Committee of five be appointed, of which number 
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the President of the Association shall be ex-officio one, the other 
four members to be appointed by the President, who shall offer 
their services to the authorities of the Columbian Exposition with a 
view to securing suitable facilities for the proper exhibition of 
electrical manufactures and appliances, aud. in general to work 
for the advancement of electrical interests and tooffer the author- 
ities of the Columbian Exposition the co-operation of the National 
Electric Light Association to aid in making the Exposition & 
success." 

Your Committee recommend that this resolution be ; 

The second resolution which came to our hands is the fol- 
lowing : 

That the Committee request the selection by the anthorities 
of the Columbian Exposition of Mr. John P. Barrett to have prac- 
tical charge and control of the electrical department of the 
World's Columbian Exposition." 

Your Committee, recognizing the fact that, while before the 
present gathering, probably the larger of the members of this 
Association had personally recommended the appointment of Mr. 
John P. Barrett y ho authorities of the Columbian Exposition 
to the charge of the electrical department of the World's Colum- 
bian Exposition, yet that, on the floor of the Convention, mem- 
bers have expressed the opinion that it is outside the province of 
this Association to offer such recommendation, your Committee, 
therefore, return this resolution to the Association, suggesting 
that it act upon the same without suggestion from its Committee. 
(Signed by the Committee.) 


THE PRESIDENT—Gentlemen, you have heard the first resolu- 
tion reported back by the Committee, that & Committee be 
appointed, of which the President shall be ex-officio one, and four 
other members who will volunteer to offer their services to the 


authorities of the Columbian Exposition and co-operate with 


them in securing an exhibit of electrical apparatus, I suppose. 
What action will you take upon it? 


MR. BRowN-—Mr. President, I move that the report of the 
Committee as to that resolution be adopted. Seconded by Mr. 
Alexander. ' 


THE PRESIDENT—The second is a resolution that the Commit- 
tee request the selection by the authorities of the Columbian 
Exposition of Mr. John P. Barrett to have practical charge and 
control of the electrical department of the World's Columbian 
Exposition. The Committee return it without recommendation. 


MR. ALEXANDER—I move that that resolution be laid on the 
table. Seconded by Judge Armstrong. 


SECRETARY FooTE—The vote as corrected, | eliminating two 
votes that were challenged, stands 26 yes and 17 no. 


THE PRESIDENT—The motion to lay on the table has prevailed. 
On motion of Mr. De Camp, properly seconded, the Conven- 
tion adjourned until 4 p. m. 


WEDNESDAY, AUGUST 20.—AFTERNOON SESSION. 


The session was opened by Mr. A. J. De Camp, of Philadel- 
hia, who delivered an address on ‘‘The Value of Detail in the 
e and Labor of Electric Light Stations." (See e 212). 
During the discussion which followed the reading of the paper 
Mr. De Camp said that if a person wanted to give a contract for а 
light to burn six months in the summer, that man would be en- 
titled to a very low price, because he was going to rent when the 
station wanted all the load it could get. But such conditions did 
not exist to any extent. The highest that he had ever had since 
he had been in the business was not over eighteen or twenty 
exclusively summer lights. It was not followed up because it 
was not considered a paying business. 


Mr. DE CAMP also stated that the price for a twelve month's 
contract for half night lights is 65 cents; for eleven months, 6214 
cents; for ten months, 70 cents; for nine months, 75 cents; for 
eight months, 80 cents ; for seven months, 85 cents; and for six 
months, 95 cente. For all-night lights he adds fifteen cenis to 
each one of the above prices; that is, he charges fifteen cents 
more for all night lights than for half night lights. 

In reply to a query from Mr, Wilmerding, Mr. De Camp said 
that there was a discount of ten per cent. if bills were paid before 
the 10th of the month, but that contracts were made without ref- 
erence to the ten per cent. deduction. He also stated that iu the 
effort to establish the new rules he lost about five lights on the 
Bix months basis. 


Mr. C. H. WILMERDING, of Chicago—In Chicago, on the twelve 
months' contracte, we charge 65 cents, with 15 cents discount, per 
lamp per night. But I am speaking of the arc light only. Where 
the wire is paid for by the customer it leta us out on the short 
contracts. If a customer does not want it for more than three 
months we have got to have some rule established by which we 
can give it to him ; and they are willing to pay for what time 
they use the lamp. In that case it is the same to us whether the 
customer uses the lamp for three months or fora year. So long 
as he pays for the actual cost of construction, and we are getting 
our regular ratee out of him, we will get out whole. 
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If a man wants the service, and wants us to charge for onl 
the summer, then we have got to let him have it or else he wi 
use something else. І think that we have got to accomodate our- 
selves more or less to the public demand. 


Mr. DECAMP—As for competing with рав I may say that I do 
not think that we have an arc light in service to.day that is 
burned with any reference to the cost of gas. 1 have never been 
asked to make a contract in that way. 


MR. WiLMERDING—My experience has been just the reverse. 

I find that they will figure exactly just what their gas is costing 
and then see whether they can get the electric light at a suffi- 
ciently small advance over the cost of gas to warrant them in 
paying for it. Six or seven hundred of our arc lamps are day 
mps, which are burned in large dry goods stores where they have 
got to use artificial lights ; and they would use gas if they could 
not get the electric light for what they consider a reasonable price. 


MR. S. J. Hart, of New Orleans—It seems to me that this is 
a опе пов which can only be regulated by the managers of the 
different companies, for the reason that the conditions are differ- 
ent with different companies. Furthermore, the legislature of 
our State, at its last session, which adjourned thirty days ago, in 
one house passed an enactment regulating the price of gas and of 
the electric light, but it failed to become a law for the reason that 
the legislature adjourned before the bill reached the House of 
Representatives. 


Mr. А. M. RENSHAW, of Washington, D. C.—I will state that 
our experience in Washi n has been substantially the same as 
it has been in Philadelphia. We found that we had a large 
demand for lighting in the fall months, commencing along in 
October, November or December, and generally ceasing about the 
tirst of the year. We found that it would be impossible to supply 
that demand without doubling, or perhaps even trebling, our capac- 
ity. We found, furthermore, that we could not charge a price 
tbat would warrant us in doing that kind of & business. The 
result was that for several years we have had to have two terms 
for the electric light, one for six months and one for twelve 
months. We rent no lights for a less term than six months 
under any condition whatever, and we have very few lighte 
rented for six months. 

The next paper, by Mr. H. L. Lufkin, of New York, on “The 
Proper Basis for Determining Electric Motor Rates,"! was then 
read by Mr. Jos. Wetzler. 


In the discussion which followed the reading of Mr. Lufkin's 
paper, Mr. Ch. Wirt, of Chicago, remarked that it was a little 
it too fair to the gas engine. He was not very familiar with those 
пе at present—not as familiar with them as he was at one time. 
e thought it would be a very large gas engine, and & very good 
one at that, which would give a horse power hour for twenty 
cubic feet. He was informed that with one kind of it would 
burn as high as fifty feet, that is, fuel gas. He quoted the result 
of a test where twenty-two feet was used per horse power per 
hour, but he would not expectto get that result with commercial 
work and small engines. 

Mr. FABEN, of Toledo, stated that the Otto gas engine people, 
of Philadelphia, will warrant that the engine will not consume to 
exceed twenty-two and a half feet per hour per horse power with 
an average commercial illuminating gas. 

Dr. Louis BELL, of New York, said that he had had occasion 
to handle in the last year and a half a large number of tests, 
both in this country and in Europe, and very few of them showed 
leas than 23 or 24 feet of gas, although this figure was sometimes 
slightly better. Then, further, it was interesting to raise the 
question as to whether this so-called 20 feet per horge power hour 
is brake-horse power hour or indicated horse power hour. As a 
rule the friction comes in to play an important part, and, further, 
the amount of oil used in gas engines is very considerable, so that 
in one prominent test in England a short time since an allowance 
of some five feet of gas per horse power hour was made to cover 
the extra consumption of oil. A very considerable number of 
tests of small engines had been made, and although the lowest 
possible figures approximate somewhat nearly to those given, the 
average was very inuch higher, frequently nearer 80 feet than 20. 

Mr. WIRT also called attention to the fact that the gas engine 
uses water in considerable quantity. In some cases this expense 
would be well worth taking into account. Another matter in 
connection with the gas engine is providing for the exhaust; there 
must be a large free exhaust, and this exhaust can be led to a 
point which makes it dangerous in regard to fire, and which 
makes it necessary to protect it thoroughly. 

Мн. E. К. WEEKS—I would call on Vice-President Edgar. Не 
has had a very large experience in this matter of motors. 

Mr. C. L. EDGAR, of Boston, stated that his efforts in the last 
year and a half to two years had been to sell motor current en- 
tirely by meter, that is, selling it by the absolute horse power 
hour; and of the last 400 horse power which had been used in 
Boston, 250 are now paying for their current entirely by meter at 
во much а horse power hour. А nominal charge of 10 cents an 
hour per horse power is made in making discounts from this 
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down to 40 per cent., so that the minimum rate is 6 cents per 
hour, the average being between 7 and 8. This is irrespective of 
the size of the motor. It depends entirely on the number of 
horse power hours per day as compared with the maximum which 
that motor can generate. In other words, a one horse power 
motor might get just as good a rate as a 80 horse power motor, 
provided it used as much as its maximum, as if it were a larger 
motor. A man could put in any motor he pleased; he would 
simply becharged, when he was charged by contract, according 
to the maximum power which that motor used at any time, as 
measured by the ampere meter. If a person was going to use 5 
horse power and he was inclined to put in a 10 horse power motor, 
they were very glad to have him do so, and Would only charge 
for the 5 horse power if he used only 5 horae power. He had 
never heard of a case where a person was charged for 10 horse 

wer merely because he happened to put in a 10 rather than a 5 

orse power. 

Mr. H. M. SWETLAND, of New York, then read a paper en- 
titled, ‘‘Standards of Economy in the Generation of Power,"! 
which was followed by an address by Mr. E. F. Williams,’ of 
Beloit, Wis, on ''Triple Expansion High Speed Engines for 
Central Station Work." 

Mr. A. V. GaRRATT, of New York, moved, at the conclusion 
of Mr. Williams’ paper, that the subject of Mr. Swetland's paper 
be referred to the Committee on Data, with the suggestion that if 
they are not going to make a specific report upon that subject 
that either a sub committee or a new committee be appointed to 
report at the next pon vention on the point touched upon in Mr. 
Swetland’s paper. This was carried. 

. The report of the Committee on Revision of the Constitution 
was then called up, and Mr. M. J. Francisco, the chairman, read 
the proposed new constitution as follows: 


CONSTITUTION OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


Article I.— Name. 


This Association shall be entitled the National Electric Light 
Association. 
Article II.—Object. 


The object of this Association shall be to foster and protect 
the interests of those engaged in the commercial production of 
electricity, for conversion into light, heat or power. 


Article 1II.—Membership. 


Section 1.—Members shall be divided into three classes— 
Active, Associate and Honorary. Active members only shall be 
entitled to vote and take part in the deliberations of the Conven- 
tion, and ghall be corporations or individuals engaged in the busi- 
ness of producing and supplying electricity for light, heat or 
power, for commercial or public use. 

Sec. 2.—In the case of a corporation, the membership may 
stand in the name of the company, and such company shall have 
the right to be represented at any meeting of the Association by 
any of its officers or directors, or by its regularly employed man- 
ager or superintendent. 

Sec. 8.—Associate members shall be Electricians, Electrical or 
Mechanical Engineers, Manufacturers and individuals who are 
otherwise directly or indirectly interested in advancing the use 
of electricity, and shall have the right of attending all meetings 
of the Association except executive sessions. 

Sec. 4. —Honorary members shall include those already elected 
88 such, and such other persons as may be elected upon the 
unanimous recommendation of the Executive Committee and 
approved by a two-thirds vote of the Association. 


Article 1V.—Officers апі Executive Committee. 


Sec. 1.—The officers of the Association shall be a President, 
two Vice-Presidents, an Executive Committee of nine members, 
and a Secretary and a Treasurer, who shall be elected as specitied 
in this Constitution. 

Sec. 2.—The President and Vice-Presidents shall be elected to 
serve one year from the first of the month following the date of 
their election, and shall be active members. The President shall 
act as Chairman of the Executive Committee during his term of 
office. He shall not be eligible to re-election for two years after 
his first term has expired. 

Sec. 3.— The Executive Committee shall be chosen from among 
the active members. The first Executive Committee elected after 
the adoption of this Constitution shall be divided into three 
classes. Class one shall serve for the period covered by three 
Conventions; class two for two Conventions; and class three for 
one Convention from the first of the month following their elec- 
tion, after which three members of the Committee shall be elected 
at each Convention to serve for three succeeding Conventions 
from the first of the month following their election. 


]. See page 217. 
2. See page 227. 
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Sec. 4.— The offices of Secretary and Treasurer may be filled 
by the same person. He shall not serve as a member of any 
committee; shall be eligible for re-appointment and election with- 
out limit; shall give a security bond in such sum and with such 

ualifications as the Executive Committee may determine from 
time to time, and shall perform such duties as said Committee 
may direct, subject to their approval. 

Sec. 5.—The Secre aud Treasurer shall be nominated b 
the President and ratified by the Executive Committee. He shall 
serve for one year from the first of the month following the date 
of the President's election. He inay be an active or associate 
member. 

Sec. 6.—The Executive Commiitee shall be the governing 
body of the Association, and shall manage its affairs, pass upon 
all applications for membership, subject to this Constitution and 
such special rules or regulations as may be adopted by the Asso- 
ciation from time to time, and five members of the Committee 
Shall constitute & quorum. 


Article V.—Meetings. 


The annual meeting of this Association shall be held in Febru- 
ary, and a semi-annual meeting may be held. in August of each 
year, at such places as the Association shall determine, and on 
such dates as may be deterinined by the Executive Committee. 


Article VI.—Quorum. 


Fifteen active members of the Association shall constitute a 
quorum for the transaction of business. 


Article VII.—Dues. 


The annual dues of active members shall be twenty-five dol- 
tars and associate members twenty dollars, payable in advance, 
and shall cover the calendar year. Members in arrears for dues 
shall not exercise the privileges of membership. Any member in 
arrears for one year's dues shall be dropped from the rolls, and if 
he is reinstated he will be кш to pay his dues for the year in 
which his membership lapsed. 


Article VIII.—Election of Officers. 


All officers shall be elected by ballot at the annual meeting of 
the Association. Vacancies in office may be filled by the Execu- 
tive Committee to cover the term until the next annual meeting 
of the Association. 


ә Article IX. Permanent Office. 


A permanent office of the Association shall be established in 
the city of New York, and shall be located, furnished and gov- 
erned in such a manner as the Executive Committee may from 
time to time determine. 


Article X.—Parliamentary Rules. | 


Roberts’ Rules of Order shall be the governing parliamentary 
Jaw of the Association in all cases not definitely provided for by 
this Constitution. | 


Article XI.—Voting and Proxies. 


Seo. 1.— The roll call shall be ordered on the demand of ten 
members on any question before the Association. Unless ordered 
otherwise as specified in this Constitution, all voting shall be by 
voice. | 

Sec. 2.—Voting by proxy shall not be allowed at any meeting 
of the Association or any of its Committees. 


Article ХІІ. — Атепітепіз. 


Sec. 1.—Amendments to this Constitution shall be presented in 
writing, and shall be referred to & Committee to be elected by 
the Association before being acted upon. A two-thirds vote of all 
members present, entitled to vote, shall be necessary for their 
adoption. i 

Sec. 2.—No amendment shall be voted upon by the Convention 
at which it is introduced. 


Mr. M. J. FRANCISCO then moved the following resolution: 

Resolved, That the report of the Committee on the Revision of 
the Constitution be accepted and adopted, and the new Constitu- 
tion to take effect January 1, 1891. | 

On motion of Mr. S. A. Duncan, of Pittsburgh, the discussion 
of the resolution was made the special order of 11a. m. Thursday. 
The meeting then adjourned. 


THURSDAY, AUG. 21.—MORNING SESSION. 


The Association met pursuant to adjournment at 11 a. m. 

The proceedings were opened by Pror. J. P. BARRETT, of 
Chicago, who inquired how Dir. M. J. Francisco obtained the fig- 
ures on the Chicago municipal electric lighting plant, which were 
contained in his paper on * Municipal Lighting.” The question 
was ruled out of order, as the special business for the hour was 
the consideration of the repurt of the Committee on the Revision 
of the Constitution, which was accordingly taken up. Articles 
I. and II. were adopted without dissent. 

The Secretary then read Article lII., to which Mr. A. F. 
Mason offered the following amendment, so that the section 
might read : 
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„Members shall be divided into two classes—Active and Hon- 
orary. Active members only shall be entitled to vote, and shall 
be corporations or individuals engaged in the business of pro- 
ducing and supplying electricity for light, heat or power for 
commercial or public use." 

MR. SEELY—I second it. 

THE PRESIDENT— The motion has been made and seconded. I 
presume the gentleman understands the amendment as offered by 

r. Mason; and he will now proceed with his remarks. 

Мв. SEELY— I call for the reading of that again. 

Mr. MASON— Will it be satisfactory if I again read the Article 
as it would read if it were amended? 

THE PRESIDENT— Yes; just read it as it would read if the pro- 


posed amendment prevails. 


Mr. Mason—If my amendment prevails it will leave this sec- 
tion read ав follows : 


* Members shall be divided into two classes—Active and Hon- 
orary. Active members only shall be entitled te vote, and shall 
be corporations or individuals sete ia in the business of produc- 
ing and supplying electricity for light, heat or power for commer- 
cial or public use.” 

THE PRESIDENT—Do the gentlemen all understand it ? 


Mr. MASON, in explaining the reasons for his amendment, stated 
that he was compelled in the Committee to say that he could not 
sign the report, and he had never signed it. He stated to the 
Committee that it seemed to him that this was, if not a deliberate 
and intentional, nevertheless a real, insult to every associate mem- 
ber ; that it asked him to take a position here which no man could 
take and maintain his self respect ; that it asked him to become a 
80-called associate member, but with absolutely no rights or privi- 
leges excepting those of sitting during the open-door seesions, but 


not when executive business was being considered—giving him 


not even the privilege of sitting during those times. 

Things had been developed which seemed to render it neces- 
sary for the self-protection of the central station members, so that 
they should have just such a closed door association. He was not 


‘one of those who thought so, however. 


MR. T. C. SMITH remarked that the associate members were a 
very valuable part of the Association, and he thought that noth- 
ing brought that out more strongly than the fact that in the first 
place the Association was founded for the beneflt of central station 
men, that they might get information and help from it. In the 
present state of the industry in this country the central station is 
absolutely dependent upon the associate member in the manufac- 
turer. There was not, he believed, a single central station in this 
country that manufactures its own apparatus, wires or its 
own ‘supplies, except in such minor details as brushes and 
things of that kind, and there again he was dependent upon 
the copper men. The time.might come when central sta- 
tions may do, as some of them are now doing in Europe, 
make their own machinery; but, he thought, that time was 
pretty far off in this country. Now, when a central sta- 
tion man wished to get information about the merits or de- 
merits of an apparatus or supp iee; which he wished to purchase, 
if he went to another centralstation man to get his information, 
the chances would be that he would get an opinion, and that 
would be all ; the material. supplied by that man might not be 
used under the proper conditions, and the conditions intended by 
the manufacturer, and consequently it was not tried under fair 
conditions. But if they had associate members at the meetings, 
and a paper was presented by one of those associate members, or 
if they got up and made statements, which were not correct, 
there was sure to be some other associate member in the same line 
of business who would point out the defects, and the question 
would be discussed ; and the best time for central station men to 
get the best knowledge, was when the associate members were 
quarrelling among themselves. (Laughter.) He was of the 
opinion that at present, the manufacturers were some of the best 
men in the conventien, men who are not simply salesmen, but 
who discussed things intelligently and who could meet the cen- 
tral station man on his own ground and make an effort to pro- 
vide material and devices that should meet his wants ; but if the 
supply men are only to have an opportunity to sell their goods, 
they would send around a salesman with a big sample case, and 
that would be the end of it. 

He thought that when papers like that of Mr. H. L. Lufkin 
were received from the associate members, it showed the value 
of the associate members. A glance through the past p i 
of the Association would show that a great many of such papers 
have come from such men. He hoped that Mr. Mason’s amend- 
ment would be voted down. (Applause). 

In the ballot for the amendment, the votes of Prof. Barrett, 


and Messrs. Weeks and Hegeman, were challenged, but on motion 


admitted. 

The amendment was lost by a unanimous vote. 
. MR. ALEXANDER then moved to amend Sec. 1 of Art. III to 
read as follows: 

“Section I—Members shall be divided into three classess— 
Active, Associate and Honorary. Active members only shall be 
entitled to vote, and shall be corporations or individuals engaged 
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in the business of producing and supplying electricity for light, 
heat or power for commercial or public use." 

The amendment was adopted. 

On motion, Section III of Art. ПІ was made Sec. 11. 

On motion of Mr. Alexander, the following was accepted by 
the Committee : 

Section II—Associate members shall be Electricians, Electri- 
cal or Mechanical Engineers, Manufacturers, and Corporations 
and Individuals who are otherwise directly or indirectly interested 
in advancing the use of electricity, and shall have the right of 
чеши all meetings of the Association except executive sessions, 
and shall have the right to discuss papers read before the Con- 
vention." 

Мв. WHIPPLE moved the following amendment : 

„Section II—Associate members shall be Corporations and 
Individuals, who are directly or indirectly interested in advancing 
the use of elec ricitv, and shall have all the rights of active 
members except the right to vote." This was tabled. 

Мк. A. C. BROWN—I move to amend Section II. as it now 
stands, by striking it out and substituting another, which has 
been suggested to me by Mr. T. C. Martin, of THE ELECTRICAL 
ENGINEER, and which I now offer. The gist of the change is 
that, *' Meinbers shall be divided into two classes—active and hon- 
orary. Active members only shall be entitled to vote and take 
part in the deliberations of the convention ; and shall be corpora- 
tions or individuals engaged in the business of producing and 
supplying electricity for light, heat or power for commercial or 
public use, and electricians, electrical or mechanical engineers, 
manufacturers and individuals who are otherwise directly or in- 
directly interested in advancing the use of electricity." Later on, 
iu definiug the duty of the President and of the Vice-Presidents, 
the constitution would be amended to read : 

„The President and Vice-Presidents shall be elected to serve 
one year from the first of the month following the date of their 
election, and shall be active members, The President shall act as 
Chairman of the Executive Committee during his term of office. 
He shall not be eligible to re-election for two years after his first 
term has expired. The President and Vice-Presidents shall be in- 
dividuals or officers of corporations actively engaged in the busi- 
ness of producing and supplying electricity for light, heat and 
power for commercial or public use." 2x 

And a new article, as follows: 


** Article XIII. Section [.—No vote, resolution or declaration 
of the Association shall stand, or form part of the record, until 
it has received the signature of the President, who is vested with 
the power of veto. 


Section II.—Any vote may be called up for consideration at 
the convention succeeding that at which the vetoed measure was 
introdueed, by a two-thirds vote of the members present, and 
said measure shall only become a valid act of the Association, 
without the signature of the President, upon then and there re- 
ceiviny an absolute two-thirds vote of tlie whole membership of 
the Association." 

The amendment was tabled. 

Section IL. of Article III., as amended above by Mr. Alexander, 
and accepted by the committee, was then formally adopted, read- 
ing as follows: 

‘Section II. — Associate members shall be electricians, electrical 
or mechanical engineers, manufacturers, corporations and individ- 
uals, who are otherwise directly or indirectly interested in ad- 
vancing the use of electricity, and shall have the right of attend- 
ing all meetings of the Association, except executive sessions, and 
shall have the right to discuss papers before the convention." 

On motion of Mr. Wilmerding, Section III, as reported by the 
Committee, was adopted, as follows: 


Section III.—In the case of a corporation the membership 
ame stand in the name of the company, and such company 
8 have the right to be represented at any meeting of the Asso- 
ciation by any of its officers or directors, or by its regularly em- 
ployed managers or superintendent." 

MR. GaRRBaTT then moved that the following be added to 
Section 1V. (which is Section II. as printed on page 233) : 

** No individual actively associated with a corporation holding 
an active membership shall bebome individually an active mem- 


MR. E. A. ARMSTRONG pointed out that if this amendment were 
adopted it would prevent any individual owning a plant supply- 
ing electricity for commercial or public use from becoming a mem- 
ber of the Association. 

The amendment was lost. 

MR. WHIPPLE offered the following amendment : 


„Section III—In the case of a corporation the membershi 
shall stand in the name of the company, and such company shal 
have the right to be represented at any meeting of the Association 
by any of its officers or directors, or by its regularly employed 
manager or superintendent, or by a properly accredited represent- 
ative." 

Mr. ARMSTRONG—If Mr. Whipple will divide the amendments 
I will accept the first on behalf of the committee, but not the 

second. My reason for not accepting the second is this—and I 
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think that he will see the forceof the point: That exactly this 
one thing as suggested by Mr. Mason and by other speakers here 
can be accomplished by having plants send representatives who 
are engaged in other business, and not actively engaged in central 
station business. What we want,is not to have the companies 
send their proxies, but what we want is the men who are actively 
interested in central station business. 

Mr. ALEXANDER—There is another reason why that си not 
to bs adopted. Only yesterday a gentleman told me that he was 
going to force a certain measure through, and he said that it was 
merely a question of money. He meant that he could go around 
to a hundred central stations that have no membership, and say to 
them, I will pay your dues, and you can give me your member- 
ship." He can dothat and then be can come here and rule the 
whole Association. : 

MR. WHIPPLE’S amendment was finally tabled. 

Sections I, II, III, IV and V of Article IV werethen approved. 

MR. DECAMP—I would like to offer an amendment to Section 
VI so that it shall read as follows : 

Section VI—The Executive Committee shall be the govern- 
ing body оѓ the Association, and shall manage its affairs, pass upon 
all applications for membership subject to this constitution, and 
such special rules or regulations as may be adopted by the Asso- 
ciation from time to time, and five members of the committee 
shall constitute a quorum." 

He moved to amend by adding, after membership," the 
words and the eligibility of their representatives." Carried. 

Articles VI, VII were then adopted. 

MR. WHIPPLE—If you will examine Section V of Article IV 
you will notice a discrepancy between that and Article VIII. Sec- 
tion V of Article IV provides that the Secretary and the Treasurer 
shall be nominated by the President and ratitied by the Executive 
Committee ; whereas, Article VIII provides that all officers shall 
be elected by ballot. J move to amend Article VIII by insertin 
after the word '* officers" the words except the Secretary an 
theTreasurer." This was adopted as amended. 

Articles IX, X, XI and XII were adopted. 

MR. GARRATT—I would like to present a new article, to be 
known as Article V., and the subsequent articles to be set ahead 
one number, so that Article VI. would become Article VII., and 
80 On. 

* Article V.—No individual actively associated with a cor- 
2 770 holding active membership 1 become an active mem- 

r individually unless he shall own or operate a central station 
plant individually." This was adopted. 

MR. ARMSTRONG then offered the following resolution : 

Resolved, That the report of the Committee on the Revision of 
the Constitution be accepted and adopted, and that the new Con- 
stitution take effect January 1st, 1891. Carried unanimously. 

MR. BARRETT—I want to ask Mr. Francisco where he secured 
the figures with regard to the expenditures in Chicago. 

MR. FRANCISCO—In answer to Mr. Barrett's question, I will 
say that Mr. Barrett is too good a politician, and understands the 
working of these matters too well to expect that I would disclose 
the name of the party in Chicago who gave that information. 
He is inside of that combination, or whatever you call it. The 
information was given to me from parties who are perfectly 
reliable; and of course Mr. Barrett knows perfectly well that 
when such things are given in confidence they are not to be 
disclosed. 

Mr. BaRRETT—Is not the matter of expenditures in any depart- 
ment of the city government a matter of public record ? 

Мв. FRANCISCO—If Mr. Barrett can read the English language 
he can see exactly what my paper shows. It gives the wages 
paid the different men, and the amount charged up for depre- 
ciation; and that depreciation I figured myself. The other figures 
are actual figures as given me as paid for those items. "There 
they are in plain language. There is no chance for misconstruing 
or evading them. "There they are; and I am here to sustain them. 

Mr. BARRETT—I want to say for the benefit of the Associati: n 
that there are but two items throughout that statement which aie 
correct; one is the salary of the engineer, and the second is the 
number of lights. As to the to expenditure as charged by 
you, there is the slight difference between that and the actual 
expenditure and what you credit as expenditure, of $35,190. I 
do not believe that you want to do the City of Chicago, or any 
one else, an injustice. 

MR. FRANCISCO—I did not intend to reflect in any way upon 
the City of Chicago or upon Mr. Barrett; but it has gone broad- 
cast over the country tbat it only cost nineteen cents per lamp 
to furnish light in Chicago. 

Mr. BARRETT—I just want to say this: That if the balance of 
that document is in accordance with the statements made for 
Chicago, then it is the biggest tissue of falsehood that I ever saw 
published in my life—with all due respect to the Association. I 
want to ask if you desire to send broadcast the truth about munic- 
ipal lighting, and if you do, that you will appoint a committee— 
of whom you will please except this gentleman here, and except 
him only—and I will pledge you my word of honor that they 
shall see every document in Chicago, from the date of its incep- 
tion to the present time ; and if it sustains that statement 1 will 
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pay the expenses of this committee. 1 appeal to you, gentlemen, 
if Ls is anything more honest or square than that, I want to 
make it. 

MR. ARMSTRONG—Such a statement we would be glad to 
receive; it will be just the information that we want ; and if he 
would send it to the secretary I have no doubt that the president, 
or the executive committee, will order it sent to each member of 
the Association. I move the adoption of the resolution : 


After hearing the statement made by Prof. John P. Barrett in 
relation to the municipal lighting of Chicago, 

Resolved, That Professor Barrett be requested to communicate 
to this Association a statement showing the cost of producing and 
maintaining electric lights in the city of Chicago. 

MR. BARRETT—Let me suggest that it include the cost of 
construction also. 

I want to say with regard to the items of expense that I have 
to buy the same material as others, and the market is as open 
to me asit is to others. I am sorry to feel the way I do about 
this. Ihaveto be as careful of my expenditures as any of you. 
The people of Chicago are careful of their funds, and we have 
been short, and we have tried to make a dollar go as far as any- 
body can do. The market is as open to us as it is to you for the 
same class of apparatus; and I do not pay any more than the 
rest of you do. 

MR. FRANCISCO—Do you not pay more for labor ; and do 
your men not work eight hours, at $2.00 per day ? 

Mn. BARRETT—The labor only costs more. I do pay $2.00 
per day and the men only work eight hours per day. 

The resolution of Mr. Armstrong was adopted and Mr. Barrett 
said he would have the piper ready inside of one month. 

Convention then took a recess. 


THURSDAY, AUG. 21.—AFTERNOON SESSION. 


THE PRESIDENT appointed on the Committee on the Columbian 
Exposition, P. H. Alexander, Oldtown Electric Light Co., Old- 
town, Maine; George H. Roe, San Francisco Electric Light Co., 
San Francisco; S. J. Hart, Louisiana Electric Light Co., New 
Orleans, and Mr. Edwards, of the Charleston Electric Light and 
Power Co., Charleston, S. C. 

SECRETARY FOOTE then read the report of the Secretary and 
Treasurer, as follows: 


REPORT OF SECRETARY. 


Membership. 
Active members, dues paid. ................ 79 
Active members, dues unpaid..... ........ 28 


Total active members. ................. 107 
Associate members, dues paid. ............ 128 
Associate members, dues unpaid. ...... ‚... 84 

Total associate members 102 
Total membership July 1, 1890............. 269 
Total membership January 1, 1890....... У 259 

Gain іп membership for thesix months. 10 

REPORT OF TREASURER. 
Balance т 1, 1890........... $ 610.17 
Received from January 1 to July 1. 3,020.00 
Total to be accounted for..... $3,630.17 
Expended from January 1 toJuly 1 
per approved vouchers on file... . 92, 396.57 
Balance in bank July 1, 1890...... 1,233.60 
Total accounted for .......... $3,630. 17 


The report was received and ordered spread upon the minutes. 

Mr. A. V. GARRATT then read the resolutions of regret rela- 
tive to the deceased members, Messrs. M Goodyear and 
Ch. McIntire, which were adopted by a rising vote. 

Mr. C. R. HUNTLEY then made a short verbal report of the 
work of the Executive Committee. 

THE CHAIR then announced as a Committee on Nomirations 
for Executive Committee, Messrs. T. C. Smith, De Camp, Arm- 
strong, Long and Alexander. 

MR. J. A. SEELY, Chairman of the Committee, read the 
report of that Committee, as follows : 


Balance December 81, 188999 $ 610.17 
IP“ ————— 9,020.00 
Disbursements.... ...................... 2,996.57 
Balance June 80, 1890.................. $1,933.60 


The committee recommended that hereafter, whenever a com- 
mittee is appointed, the executive committee shall fix the maxi- 
.mum amount it will allow for the expenses of such committee 
and notify its chairman that vouchers for the expenses of his 
committee will be allowed within the limit specified and no more. 
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Mr. BURLEIGH moved that the report be received and filed 
and the recommendations carried into effect, Carried. 

Mr. C. Н. WILMERDING then read the report of the Commit- 
tee on Underground Conduits and Conductors, Joseph E. Lock- 
wood, Chairman. 


REPORT OF THE COMMITTEE ON UNDERGROUND CONDUITS AND 
^A 
CONDUCTORS. 


At the Kansas City convention, held last February, the follow- 
ing members were appointed a Committee on Underground Con- 
duits and Conductors, viz.: 


J. E. Lockwood, of Detroit, Mich. 
C. H. Wilmerding, of Chicago, Ill. 
8. 8. Wheeler, of New York. 

T. C. Smith, of Philadelphia, Pa. 
D. E. Evans, of Baltimore, Md. 


Your committee now desire to report that they have perfected 
& plan of work, but before carrying out the same desire the opin- 
ion of the Association and any suggestion that members especially 
interested may desire to make. 

The plan of work adopted is, first to secure from each electric 
light or power company operating any high tension, underground 
conductors a full description of the conduit and conductors in 
use, the character of the current used, and how long the same 
has been in use, which information, when classified and tabulated, 
will indicate plainly the condition of the subject at the оо 
date, and will give us a starting point to work from. e then 
intend to secure the co-operation of these companies as our next 
step, which will be to have each company keep account of the 
cost of maintenance and repairs, to the conduits and conductors, 
and of all changes or additions thereto; also of the average hours 
per day the m is operated. This information, when classified 
and tabulated, will show the cost of operating underground con- 
ductors, and, if regularly reported to the committee, will show 
whether or not progress is being made in this direction, and 
whether the systems in use are likely to prove permanently suc- 
cessful or to finally fail. It is also designed to include in these 
reports a list of all grounds, burn outs, etc., and their causes, 
with suggestions SER to the removing of said causes. 

The committee would, of course, keep private the names of all 
oompanies furnishing such information, sim Y reporting the 
same in tabulated form. These reports woul invaluable to 
companies operating such conductors, as they would have not 
only their own experience to improve upon, but also that of all 
other companies operating underground conductors. 

In regard to the details of the plan of work proposed, we have 
decided on first obtaining the following information, viz.: 


Conduits. 


1. A full description of the conduit used, kind of man or hand 
holes, provision for taking off service, etc. 

2. Mileage of conduits laid and in use. 

8. Mileage of duct laid and in use. 

4. Number of man holes. 

5. Number of hand holes. 

6. Length of time in use. 


Conductors. 


1. Description of the conductor in use, stating size of conduc- 
tor, kind and thickness of insulation, and, if insulation is covered, 
in what manner. 

2. How Jong same has been laid and in use. 

8. Mileage of conductors laid and in use. 

4. Average hours per diem same is operated. 

5. Electro-motive force and character of current used. 


The above information would give us a good basis to work on; 
we would then endeavor to have each $87: operating high 
tension underground conductors keep the following records, and 
report the same regularly to the committee, just before each con- 
vention. во that it could be properly classified, tabulated and 
reported. 

Condutts. 


Mileage of conduit laid and in use. 

Mileage of duct laid and in use. 

Number of man holes. 

Number of hand holes. 

Number of services taken direct from conduit. 

Cost of maintenance per month. 

Cost of repairs per month. 

Description of any new work done since last report. 

Troubles with conduit, man or band holesand suggestions as to 
how same can be remedied. 


Conductors. 


Mileage of conductors laid and in use, number of circuits and 
mileage of each. 

Cost of maintenance per month. 

Cost of repairs per month. 
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Number of burn-outs, and causes. 
Troubles of other kinds and causes. І 
Suggestions ав to how troubles can be remedied. 
Average hours per diem circuits are operated. 
Voltage and character of current used. 


Changes or New Work. 


Mileage of conduit or conductors abandoned. 
Mileage of conduit or conductors added since last report. 


The above reports would, of course, be separately classified for 
different kinds of conduits, conductors and currents. 

Your committee think that these records should be kept con- 
tinuously and reported regularly, until the question of operating 
high tension underground conductors is solved or effectually dis- 
posed of, and to do this we recommend that the committee be 
made permanent, and that members be elected annually at the 

conventions. . 
SENS corals should report at each convention : 
The number of companies operating high tension underground 
rs. : 
1 асе of conduits, ducts and conductors іп use. 
The cost per mile per month of conduit maintenance and 


The cost per mile per month of conductor maintenance and 

re a 

verage number of burnouts and grounds per mile of con- 
ductor deed aud the causes. It should also report all conduits, 
conductors, etc., that had proved failures and were abandoned. 

In this manner the Association would keep thoroughly posted 
regarding the progress of the subject, and would be supplied with 
the actual records made by the different systems; the members of 
the Association could then judge for themselves of the success of 
the different systems, and ibus i able to act intelligently in case 

ired to do any work in this line. : | 

ке 1 is intended to extend beyond the time for which 
this committee was selected, we have recommended that the same 
be adopted by the Association and that provision be made for the 
annual appointment of members to the committee. If this meets 
the approval of the convention, we would appreciate any sugges- 
tion from members who are especially interested in this subject, 
looking to the perfecting of the plan of work. 

Mr. WILMERDING added that in his opinion one point had 
been omitted in regard to the cost of the conduit that is down. 
That cut a very important figure in the estimate of what it 
really means to operate underground conductors, and thought 
the Committee ought to have the privilege of adding any such 
questions to their catechism which they will submit to the com- 
panies using underground work, which they thought might be 
n 


The report was adopted 

The sebo of the Committee on Relations between Manufac- 
turing and Central Station Companies was then read by Judge E. 
A. Armstrong, a member of the Committee. 


REPORT ON THE RELATIONS BETWEEN MANUFACTURING AND CEN- 
TRAL STATION COMPANIES. 


e vast sums of money now invested as capital in the United 
1 758 in the various electric ee and power companies make 
the subject with which this Committee has to deal more than 

inarily important. 
a overs polit of view the policy that has been more or 
less surreptitiously pursued by parent companies in permitting 
their agencies, for the sake of a present sale of apparatus, to foster 
and encourage improper and hurtful competition with present 
central station companies, cannot in our judgment be too strongly 
by this Association. "S 

rcr been induced, in spite of its proverbial timidity, to 
invest in what has been an unexplored field. Often this invest- 
ment has been brought about by the parent companies them- 
selves. Then when it has seemed asif the stormy days of doubtful 
experiment were about over, and there was some little possibility 
that this investment might begin to make returns, along comes 
the agent of some parentcompany and by specious representations 
induces other citizens of the same place to start a new plant, 
always forgetting to tell of the weary journey of the pioneer 
company, and pointing always to present position. The only 
province of this new plant is to damage and destroy what did 
give some promise of life and fruit; and incidentally to make a 
market for a little new apparatus, effectually closing, however, & 
profitable avenue of steady continuing business in sales to the 


iginal companies. : 

2 t is шшс very strongly, and indeed stated as a fact, 
strange as it may seem, that parent companies, not satisfied with 
` permitting, have gone so far as to actually organize, central sta- 
tion companies in competition with others which are abundantly 
able to supply all demand, strengthening, supporting and sus- 
taining them in their unholy warfare against legitimate enter- 


Puch being the case, your Committee would earnestly recom- 
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mend either its continuance or the appointment of a new 
Committee with power to confer and advise with any companies 
against whom such warfare is waged, and that through such 
committee the members of this Association as central station 
companies, pledge sympathy, assistance and protection to 
any company so being fought; and that such committee be 
instructed to represent to the various parent companies that the 
conduct we have above deprecated is something so fatally injuri- 
ous to us and to our stock holders as to make our investments 
uncertain and undesirable, and that, therefore, we will as one 
Association feel not only justified in, but required to take the 
strongest possible means of remedy and prevention within our 
power, whenever we find a parent com ny engaging in, or per- 
mitting, such & course of conduct. en it has already been 
started, any such company so minded can readily stop it. 

The report of the Committee was received and the Committee 
continued. 

The Committee on Data, A. J. De Camp, Chairman, reported 
progress. 

THE PRESIDENT then announced the topic, “ How the National 
Electric Light .\ssociation can Best Serve the Interests of Centra] 
Station Companies?” by Mr. C. R. Huntley. 

Mr. HUNTLEY—I think that this topic might be discussed upon 
another heading. and better still, viz., How can the Central 
Station Men Best Serve the National Electric Light Association ? 
As we look about us to-day here we see perhaps thirty-five or 
forty central station people ; in fact they are in the minority. We 
find a great many supply men here taking an active part in it; 
but conspicuously the central station men are not as active in 
their membership or in respect to their pocket book to aid the 
National Electric Light Association as they might be. I think, to 

ut the whole matter in a nut-shell, that the National Electric 
Aght Association should be purely a business association, and in 
being that they will best serve the central station men. 

THE REPORT of the committee to nominate an Executive Com- 
inittee for the ensuing six months and to name a place of meeting 
was then read, unanimously recommending as the next place of 


meeting, Providence. R. I., the time to be announced hereafter by 


the Executive Committee, The committee also ünanimously con- 
cluded that it is only due to the Executive Committee, and to the 
work which they have so thoroughly done, to continue that com- 
mittee, the only change made being the substitution of Mr. A. J. 
DeCamp for Mr. Thurber, by request. The report was adopted. 

SECRETARY FOOTE cast the ballot for the Executive Committee 
as follows : C. R. Huntley, Chairman ; E. R. Weeks, C. H. Wil- 
merding, J. J. Burleigh, M. J. Francisco, J. A. Seely, James 
English, A. F. Mason, A. J. DeCamp. 

On motion, Providence, R. I., was made the next meeting 
place of the Association. | 

The convention then adjourned sine die. 


THE ELECTRICAL EXHIBITS AT CAPE MAY. 


FOLLOWING the example of past years the various electrica! sup- 
ply houses took to Cape May this year most interesting exhibits 
of all the novelties which have been introduced to the trade this 
year. Every available parlor on the ground floor, and space in 
the large hall of the Hotel Stockton, was utilized for the pu 
of showing exhibits, and though there was no power available, 
the showing was a very good one. 


CROCKER-WHEELER MOTOR CO. 


Entering at the main entrance of the hotel, the first exbibit 
that attracted notice was that of the Crocker-Wheeler Motor 
Company, of New York, represented by Messrs. F. B. Crocker, S. 
S. Wheeler, and T. McCoubray. On one end of their table, which 
was well decorated with a frame and canopy, and their name in 
large letters, was а 1-6th horse power motor, belted to a pump 
manufactured by the Gould’s Manufacturing Company, of Seneca 
Falls, N. Y. This motor is capable of furnishing sufficient power 
to enable the pump to lift 100 gallons of water per hour 80 feet, 
equal to a pressure of about 40 pounds. On the other end of the 
table was a 1-2 horse power motor, geared direct, and sitting on 
the same cast-iron frame with another form of Gould ump. In 
the centre of the table was a 1 horse power motor of the slow 
speed type, making only 1.080 revolutions per minute. There 
were also a number of small motors for fan and other purposes, 
and the method which they adopt of fixing on the коч frame of 
the fan is worthy of mention, as being peculiarly substantial,and it 
is easily put on and taken off. There was also exhibited an arc 
motor and one of the pulleys which are used on this motor, show- 
ing the centrifugal governor contained inside, by means of which 
the armature is moved in and out of the field. The rheostat for 
controlling the motor was also shown. It is so arranged that the field 
is cut in before the armature, in starting up the motor, and is cut 
out last in stopping, so that there is no violent motion in starting 
or stopping. e pulleys on the small motors are also worthy of 
mention, кш exactly like ordinary iron dynamo pulleys, with 
flanges, though very small. We present herewith a fine chromo- 
lithographic print of the motor. (See supplemental inset.) 


238 
ELECTRICAL SUPPLY CO., OF CHICAGO. 
Adjoining the exhibit of the Crocker- Wheeler Company was a 
table occupied by the Electrical Supply Company,of Chicago, and 


Ansonia. They did not make any exhibit this season, but had a 
large supply of interesting catalogues and circulars. Suspended 
over the table they showed the latest specialty, the Bradner Ad- 
justable Lamp Hanger, by which lamps can be роде at апу 
desired height by merely moving the hanger up or down,the slac 
of the cord being all taken up inside the hanger, which is spherical 
in form to contain the lamp cord. The Electrical Supply Company, 
was ably represented by Mr. Charles Wirt, of Chicago, and Mr. 
F. B. Platt, of Ansonia. 


UNITED ELECTRIC EQUIPMENT CO. 


Continuing along the main hall, the only other exhibit in this 
part of the building was that of the United Electrical Pampan; 
mpany, 706 Walnut street, Philadelphia, who are agents for the 
Wenstrom Consolidated Dynamo and Motor Co., the George M. 
Stevens system of town and city fire alarm, and the Amer- 
ican Fire Alarm Company, of No. 71 Kilby street, Boston. 
They exhibited one of their well known Wenstrom dyn- 
amos, of 82 light capacity, and had the armature out, so 
as to show the peculiar construction. The armature is com- 
of laminated iron discs, but the wire, instead of pas- 

sing around the outside of the cylindrical mass of iron plates, is 
threaded through holes in the rims of the discs. The whole arma- 
ture is then turned down, and there being no wires on the surface, 
the armature can be made to fit very snugly in the field. They 
exhibited also samples of the special gears of Chadbourne, Hazle- 
ton & Company, recently illustrated in the columns of THE ELEC- 
TRICAL ENGINEER. These gears are composed of metal frames 
with wooden teeth, which can readily be replaced when worn out. 
A very neat exhibit shown by this company, and one which at- 


tracted a good deal of attention, was the model of a сорс 
e 


electric elevator plant, driven by a small Wenstrom motor. 
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Samples of their tubes and junction boxes were exhibited on a 
very handsome polished mahogany board, extending all the way 
across the room. "The tubes are generally made black for ordinary 
concealed work, but they can be enameled in any color to corre- 
spond with any style of decoration for exposed work. The junc- 
tion boxes can now be made of any material and decorated beauti- 
fully, and really form an ornamentation to the most elegantly 
furnished room. Some of the samples shown were particularly 
attractive in design, bearing medallion portraits of Morse, Edison, 
Faraday and Faure. A sample of their underground conduit was 
also shown, models being exhibited, one of the conduit com- 

lete and the other made to open up, exposing the tubes resting on 
Insulating rings before the compound is poured in. There were 
also hung on the walls a most interesting collection of blue prints, 
showing the design of the manholes for the underground system, 
which have some novel features. The conduit, instead of entering 
the manhole horizontally in the ordinary way, enters in an up- 
ward slope, the top of the conduit coming near the top of the 
manhole, enabling the cables to be easily drawn in without using 
any winch or other apparatus in the manhole. Joints can also 
be more conveniently made, and the cables can then be covered 
up by an insulating sleeve. The Interior Conduit Company distrib- 
uted & very handsome logs grs of testimonials, 5 letters 
of endorsement from of the leading electricians of the day. 
The exhibit was in charge of Mr. E. H. Johnson, the president of 
пе соп) апу, ably assisted by Mr. E. W. Little and Mr. Edwin Т. 

reenfie 


THE JORDAN TROLLEY WIRE SUPPORT. 


IN erecting trolley wires for electric railways the custom is 
келеа y followed of soldering the wire to а metallic support. 
his operation is attended with considerable inconvenience. At 
the same time the span wires supporting the trolley wire are usu- 
ally made with joints at the centre over the trolley wire, instead 
of in one piece, and hence introduce a source of weakness at that 
point. To remove both these inconveniences, Messrs. L. F. Jordan 
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. THE JORDAN TROLLEY WIRE SUPPORT. 


carriage carrying the grooved pulleys is operated by & screw 
shaft, cut with a right and left hand thread. When hoisting, the 
pulleys are thus se ted from one another and thus pull in the 
rope which goes to the elevator. When lowering, the pulleys are 
brought closer together, by the screw shaft revolving in the oppo- 
gite direction, the motor operating the shaft being reversible. 
Tbis company also exhibited a very complete set of instruments 
of the automatic fire alarm system of the American Fire Alarm 
Company, and had the instruments connected by auxiliary boxes 
of the George M. Stevens city fire alarm system, which were 
temporarily connected to the fire department of Cape May. A 
fire alarm bell had been erected in the pagoda in front of the 
hotel, and the guests of the hotel were treated to an exhibition of 
the automatic fire alarm, by which the fire department turned 
out to extinguish a supposed fire in the Stockton Hotel. The 
experiment was successful in a very striking manner. Mr. Chas. 
Russell, of Philadelphia, and Mr. E. F. Woodman, of Boston, 
were in charge of the exhibit. They had a very complete set of 
blue prints, Mang HIE motors as applied to elevators, street 
car work, mining machinery and various other purposes. 


INTERIOR CONDUIT AND INSULATION CO. 


Passing down through the ladies’ lor towards the dining 
room, the Interior Conduit and Insulation Company, of New 
York, occupied a very commodious parlor and showed up their 
specialties in conduite both for house and underground work. 


& Co., of Boston, Mass., have recently brought out tlie trolley 
wire support illustrated in the accompanying engraving. 

The hanger or support consists of two pieces or jaws, each pro- 
vided with lugs, which oxtend under and support thetrolley-wire 
when the jaws are screwed together. The jaw is provided at its 
opposite ends with lugs, between which and the ear of the jaw the 
trolley-wire is extended, the lugs preventing the trolley-wire from 
раш lifted upward. 

The support is provided, as shown, with an upright arm, hav- 
ing at its end a hook, which is fitted upon the hub of an insulat- 
ing disc, both being provided with a slot by which the disc can bo 
placed upon the span-wire. The hub of the disc, as shown, has 
also mounted upon it a like slotted disc, these discs being provided 
on their outer side with extended hubs, which are fastened to the 
span-wire by clamps. 

In erecting, the set-screws are unscrewed, 80 as to permit the 
discs to be turned so that the slots will register with the slot of the 
hook, so that the hanger may be readily slipped upon the span- 
wire; then the discs are turned so as to bring their slots out of line 
with the slot of the hook, and secured in that position by the 
clamps. It will thus be seen that the hanger is insulated from the 
epan-wire and has a pivotal movement upon the same. 

The trolley-wire is thus firmly clamped between the jaws of 
the hanger, and is secured positively without the use of solder, 
and is prevented from falling at the points of suspension. The 
олы is also endless, во that there 1s no weak spot in it. The 

evice was exhibited at the Cape May Convention. , 
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THE BRYANT ELECTRIC COMPANY. 

In the same hall was an exhibit tastefully designed by the 
Bryant Electric Company, of Bridgeport, Conn., displaying the 
famous Bryant switches, rosettes, lamp sockets, Orford pendant 
rosette and other specialties. The Bryant Company have now got 
thoroughly reorganized and are in the market for a large business, 
and have a large number of men at work in their new factory at 
Bridgeport. ey were ably represented by Mr. W. C. Bryant 
and Mr. J. M. Orford. The Bryant switch was illustrated in THE 
ELECTRICAL ENGINEER last week. The Orford pendant is shown 
herewith. It is a neat and handy contrivance, allowing the pend- 


THE ORFORD PENDANT. 


ant play and swing on the hook in such & manner as to prevent 
all possibility of disconnection or dislocation, and preventing the 
occurrence of fires by abrasion of insulation or loose contacta. 


NORWICH INSULATED WIRE CO. 

The Norwich Insulated Wire Company, of New York, exhib- 
ited a large and varied assortment of samples of their insulated 
wires and cables, and were represented by Mr. L. D. Beck, presi- 
dent of the company, and Mr. J. A. Wetmore. These wires are 
insulated with manilla paper wound spirally on, and then treated 
with a heavy gummy o , Which parchmentizes the paper, and is 
then lead covered. per when dry offers an extreme I high in- 
sulation resistance. Asa sample of the high value of this insula- 
tion, two samples were shown, each cut from a 1,800 foot length, 
one covered with the paper and lead covered, without being 
treated with the compound, which took 9,120 volts alternating 
current to break down the insulation. The other, a thoroughly 
finished cable, successfully withstood 9,440 volts alternating cur- 
rent, and could not be broken down. It is interesting to note 
that Ferranti, in London, is now experimenting with these cables 
for his 10,000 volt circuits, and up tothe present time is thoroughly 
satisfled with them. 

STAR ELECTRIX CO. 

The Star Electrix Company, of 1820 Wallace street, Philadel. 
phia, represented by Mr. Norman , president and manager 
of the company, showed some samples of single and double pole 
switches, insulating joints for coupling and insulating gas fix- 


STAR ELECTRIX INSULATING ATTACHMENTS. 


tures, and an insulating attachment for fixing incandescent lampe 
to ordinary gas fixtures, which can be made in brass or any other 
colored metal, as desired. The attachment is illustrated on this 


page. — 
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EUREKA TEMPERED COPPER CO. 

In the same hall with the Sawyer-Man Co., the Eureka Tem- 
pered Copper Co.,of North East, Pa., had an interesting exhibit 
of copper castings made out of absolutely pure copper, and tem- 

y their patent process to any desired gauge. In their ex- 
ibit were shown samples of commutator segments, dynamo 
brushes, rolled copper for brushes, spring rolled copper, journal 
bearings, and copper castings of various kinds. The Eureka Com- 
pany claim that they can now temper copper to a razor edge, if 
necessary, and yet at the same time it can be welded perfectly, 
and Mr. A. L. Daniels, their representative at the convention, 
distributed a number of pamphlets, setting forth their many 
claims for the use of tempered copper for all electrical work. 
WARNER ELECTRIC LIGHT GAUGE. 

IN electric light stations operating arc lights it is of consider- 
able importance to keep the current on the circuits constant, and 
notwithstanding the regulating apparatus, some indicator is re- 
quired to allow the attendant to watch the condition of the cir- 
cuit. To accomplish this the Warner electric light gauge has been 
designed by the Standard Time Co., of New Haven, Conn., and 
which is illustrated in the accompanying engraving. Theelectric 
gauge resembles the ordinary steam gauge and has a large dial 
about 6 inches in diameter, which can be easily seen at a distance. . 

The arrangement is such that when the current at which the 
circuit is designed to operate is normal, the pointer stands at zero. 
The figures above and below represent the variations in am- 
peres above or below the normal strength. Thus, if the pointer 
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THE WARNER ELECTRIC LIGHT GAUGE. 


stands at 1 above, the current fiowing would be 11 amperes, and 
if at 1 below, 9 amperes. 

The small pointer shown through the opening in the dial will 
pomi in the direction that the current is flowing, which indicates 

e negative binding post. 

The gauge is furnished with an alarm attachment which may 
be set to ring when the pointer is at any point desired, above or 
below the normal, thus calling the engineer's attention when any- 


аде з wrong. 
is gauge was exhibited by Mr. Warner at the Cape May Con- 
vention, where he also showed the ingenious pocket and office 
gauges for teeting the condition of batteries. For secondary bat- 
tery work the pocket size ranges from 1 to 8 volts and indicates 
volt with accuracy. The office gauge is intended asa fixture 
in the battery room with leading wires that can be applied to the 
ae of any cell, so that its condition can be readily deter- 
mined. 

Mr. Warner also exhibited his fire alarm gauge, intended to be 
placed in fire alarm circuits to indicate continuously the condition 
of the line current. 

CONNECTICUT MOTOR CO. 

The Connecticut Motor Company, of Plantsville, Conn., exhib- 
ited a very handsome ] horse power motor, which attracted much 
attention, and received universal praise for its high finish and neat 
appearance This company is now furnishing a number of motors 
for ventilating fans in government boats, and is just preparing for 
a very heavy business in.the fall. Mr. J. R. Stagg and Mr. 
Roberts had charge of the exhibit. 

EVANS FRICTION CONE CO. А 

The Evans Friction Cone Company, of Boston, were repre- 
sented by Mr. H. J. Conant, and had no special exhibit, but dis- 

arge numbers of catalogues, and blue prints showing in 
detail their system of driving dynamos by the Evans friction pul 
leys. The company are now engaged on a number of central station 
plants, and their system is being widely adopted, on account of 
its economy, compactness and durability, 


940 THE 
SAWYER-MAN ELECTRIC CO. 
Coming back to th» side-hall on the left of the entrance the 
Sawyer- Electric Company, of New York, had an interesting 


display of their various electric specialties. On the wall wasa 
] case containing samples of their different varieties of lamps 
for straight incandescent and series incandescent lighting. The 
series lamp is mounted on a socket containing an automatic cut- 
out with resistance to replace the lamp should the filament break 
or burn out. All thee are made of insulating mate- 
rial. On the table in the centre of the room were exhibited the 
new branch cut-outs made of porcelain, their regular form of 
single and double pole switches, cut-outs, rosettes, sockets, de- 
tachable plugs, Field’s mercury cut-out and other specialties. 
Probably the most interesting feature of their exhibit was the 
new insulating material which the Sawyer-Man Company are in- 
troducing, and which they have named Alexite." is material 
is fire-proof, water-proof and acid-proof, not fragile, highly dur- 
able, and can be moulded into any desired shape; but the most 
marvellous quality it possesses is the infinite variety of shades and 
colors it can be made to assume. A neat manner of showing how 
closely different colors of wood and marble could be imitated was 
adopted by having samples of all the known woods generally used 
. in decorating rooms, on the table, with sample of marble and 

other polished stones, and on top of each sample was placed a 
sample of ‘‘ Alexite," so closely imitating it, that the difference 
could hardly be noticed. For the manufacture of cut-outs, fuse 
boxes, rosettes, etc., this material lends itself naturally, and ite 
property of being able to take on any desired finish must com- 
mend itself to electrical contractors, especially for exposed work 
in houses where something better and more ornamental than or- 
dinary is required. Mr. P. H. Alexander and Mr. Morris, of New 
York, had care of this exhibit. 


JORDAN TRAIN LIGHTING CO. 


The Jordan Train Lighting Company exhibited samples of their 
electric light coupling for joining cars together, so that the cur- 
rent from one car can pass conveniently into the other. The 
coupling has only to be pushed closely together to form the con- 
nection, and it can be pulled out at any moment. The whole 
coupling and connecting wires are thoroughly water-proof. The 
also exhibited samples of their new trolley line suspender, whic 
does avoy with any necessity for soldering, and which is meeting 
with weli merited success. 


INDURATED FIBRE CO, 


The Indurated Fibre Company, with headquarters at 40 Wall 
street, exhibited samples of their indurated fibre pipe for 
underground conduits, showing straight pipe, joints, and junction 
boxes. A sample of the pipe was shown, made out of the 
fibre before being treated with the compound, displaying the 
close nature of the fibre. They also exhibited samples of pails 
and other goods, specially a оао they have designed espe- 
cially for 5 powder. e lid is screwed on, making a 
hermetically sealed keg. The conflict on the patents of this ma- 
terial is now settled; this company have control of all the patents, 
and have capitalized two companies at $1,000,000 to push their 
goods, one for electrical purposes, and the other for all mechanical 
purposes. The material weighs only one-fifth of iron pipe, has & 
tensile strength of 1,100 pounds to the square inch, resists about 
250 degrees of heat, and is perfectly water and gas tight. The 
exhibit was in charge of Mr. G. S. Bowen. 


WASHBURN & MOEN MANUFACTURING CO. 


Washburn & Moen Manufacturing Company, of Worcester, 
represented by Mr. H. M. Smith, exhibited & handsome case con- 
taining a complete line of samples of bare and insulated copper 
wires, soft and hard drawn, solid and stranded. "They also showed 
a sample of 21 inch stranded bridge cable, and Mr. Smith distrib- 
uted a little pamphlet, entitled Electrical Memoranda,” which 
was in groat demand, giving a historical account of electrical 
events, showing the close connection with the great and ever in- 
creasiug demand for copper, and containing a variety of useful 


AMERICAN WALTHAM WATCH CO, 


The American Waltham Watch Company were ably repre- 
sented by Mr. H. E. Duncan, of Boston, who exhibited no 
samples, but spent his time largely in the exchange of social cour- 
tesies with a host of friends. 


R. T. WHITE. 

Mr. R. T. White, of 12 Pearl street, Boston, exhibited a num- 
ber of his patent chairs for supporting railroad metals for 
electric railroads, and which are being largely adopted all over 
the country for first-class electric railways. 


EDDY ELECTRIC MOTOR CO. 


The Eddy Electric Motor Company, of Windsor, Conn., was 
ably рео by our popular friends, Mr. A. D. Newton and 
Mr. M. E. Baird, but exhibited no samples, their motor being so 
well known now that they evidently required no representation, 
other than personal, | 
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SEELY'S FLEXIBLE WIRED MOULDING. 


It is safe to say that few of the exhibits attracted so much 
attention as Mr. J. A. Seely's new flexible wired moulding.“ 
AS our readers are aware, the whole subject of interior wiring has 
of late been most vigorously and thoroughly stirred up, and 
departures revolutionary and radical in their nature have been 
made, to such a remarkable extent that we have really entered 
upon а new era in this important field of work. Mr. Seely's 
ingenuity and versatility have long been tried and proved in the 
whole round of electrical application, and hence ít is not surpris- 
ing that he should come forward with a means of his own for 
meeting the obvious and serious difficulties of wiring work. The 
device or appliance is not exactly new, as we had the pleasure of 
being shown it by its inventor some months ago, but it is now to 
be actively pushed, and its novelty at once appeals to the elec- 
trical public. Mr. Seely has hit upon theingenious idea of making 
his moulding out of rubber, and in this moulding at the same 
time he imbeds his wire. Inother words, he wires his moulding 
before he puts it up, or, to state it another way, he insulates his 


wire with rubber moulding and then puts it up. This flexible 


wired moulding is made in all the various sizes of wire ranging 
from No. 16 to No. 0, and comes in any 1 h required. It shows 
under test the high insulation of 500 megohms between the posi- 
tive and negative conductor sides. The moulding corresponds, 
of course, to ordinary wooden moulding and answers exactly the 
same conditions, as well as having a number of advantages dis- 
tinctively its own. 16 can be placed on ornamental ceilings and 
walls without defacing them, and will take any decorative finish 
required. It is also peculiarly applicable in old houses and build- 
ings where it is impossible to get behind the walls or to bury the 
wires in the plaster. It can be handled in rolls of several yards, 
cut to any needed length, and carried right to the spot, with the 
consequent avoidance of expensive carting, and the cutting, saw- 
ing, etc. Not a few customers for the light object very em- 
hatically to the sawing and cutting on their premises. 
he Seely & Taylor Manufacturing Co., who are 1 
this specialty and exhibited it at Cape May, have work 
out also a full line of branch blocks, tees, etc., together 
with a special form for the purposes of turning right les and 
taking off branch circuits. It is claimed that & saving of not less 
than 40 per cent. is made over the old methods, and this alone is 
enough to ensure an enormous demand. A singular instance of 
appreciation was afforded a week or two ago when, the moulding 
having been used by one local company in a large city, another 
competing local company ordered a argo quantity, saying it was 
an absolute necessity and it could not afford to try to do without it. 

The moulding, it should be added, is also handled by the 
Okonite Co., who are its manufacturers for the Seely & Taylor 
Manufacturing Co., and who have lately put in a large plant for 
its production. Under such favorable circumstances, it is ex- 
pected that the moulding will at once go into use every where. 

THE OKONITE COMPANY, OF NEW YORK. 

The Okonite Company occupied a comfortable parlor on the 
ground floor, and Capt. W. L. Candee and Mr. George T. Manson, 
of New York, looked after the intereste of their numerous friends. 
Handsome photograpbs of different rooms in their new factory at 
Passaic, N. J., decorated the walls, and on the table were displayed 
a complete assortment of samples of their Okonite cables, tapes, 
wires and flexible cords. They also showed samples of the Seely 
flexible moulding, which they manufacture in large quantities. 

SPERRY ELECTRIC CO. 

The Sperry Electric Co., of Chicago, exhibited on one of the 
poles of the local lighting company, in front of the Hotel 
Stockton, probably the greatest novelty at the convention, name- 
ly, their new Triple Carbon Arc Lamp, specially designed to avoid 
the broad patent, held by the Brush Electric Compauy, on double 
carbon lamps. The triple carbon holders can be attached to any 
of their ordinary single or double carbon lamps. There are two 
upper cylindrical carbons, and a lower flat one, and it is stated 
that by this arrangement the lamp will burn for 16 to 18 hours. 
The exhibit was in charge of Mr. Charles E. Gregory, who also 
showed drawings of mining machinery. 

NEW YORK INSULATED WIRE CO. 

The New York Insulated Wire Company had a full line of 
samples of their excellent cables, tapes and wires, and were repre- 
sented by Mr. C. A. Place, Mr. R. E. Gallaher, G. H. Meeker, and 
J. W. Godfrey, who took care of the delegates in their usual hos- 
pitable manner. 

STANDARD UNDERGROUND CABLE CO. 

The Standard Underground Cable Company, of Pittsburgh, 
were well represented by Mr. J. W. Marsh, of Pittsburgh, Mr. 
George L. Wiley, of New York, and Mr. F. E. Degenhart, of Chi- 
cago. Such a trio of good fellows could not fail to impress the 
members, even though they made no attempt to exhibit their 
cables and wires. 

JOHN A. ROEBLING'S SONS. 

John A. Roebling's Sons, of Trenton, N. J., did not make any 
exhibit, but were well represented in the persons of Mr. W. L. 
Shippey, Mr. W. E. Frick, and Mr. F. A. C. Perrine, who 
managed to make themselves Been and heard on all sides, 
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CONSOLIDATED ELECTRIC STORAGE CO. : 

The Consolidated Electric Storage Company had an attractive 
exhibit of their improved storage batteries in a neat oaken case, 
containing twelve cells. The case was mounted on an oaken table, 
on which wereset & volt meter, ammeter and switch for measuring 
and manipulating the current. The cells were shown in operation, 
furnishing current for three 24-volt incandescent lamps, and a 
small motor. The Chamberlain connector, recently illustrated in 
the columns of THE ELECTRICAL ENGINEER, was exhibited in use, 
and the cells were not re-charged throughout the three days, 
though in constant service. Mr. Wm. Bracken, Mr. P. G. Salom, 
and Mr. F. H. Deacon represented the Consolidated Company at 


Cape May. 

d SIMPLEX ELECTRICAL CO. 

The Simplex Electrical C.mpany, of Boston, showed no 
samples of their wires, but were represented well in the person of 
Dr. A. F. Mason, the ‚рор general manager of the company ; 
also by Mr. W. H. rdon, of W. H. Gordon & Co., and Mr. 
George Cutter, of the Great Western Electric Supply Company. 


NEW HAVEN ELECTRIC WIRE CO. 

The New Haven Electric Wire Company, of New Haven, 
Conn., were represented by Mr. C. I. Hague, who did nobly to 
keep up the reputation of his house, though he made no particu- 
lar exhibit, saving a few samples of their Helmet Brand wire, 
which is sold largely through the Empire City Electric Company, 


of New York. 
A. G. DAY'S KERITE. 
The old standard insulation, Kerite," was ably represented 
&t the convention, by Mr. Geo. B. Prescott, Jr., who did not make 
& large display, but contented himself with the exhibition of & 
few samples of wires and cables, and the distribution of their new 
illustrated catalogue and price list. 


EDISON GENERAL ELECTRIC CO. 

The Edison General Electric Company, of New York, had no 
exhibit, but were represented by Mr. H. Ward Leonard, Mr. W. 
H. Fleming, and Mr. J. F. Kelly, the former looking after the 
general lighting intereste, while the latter paid attention to wires 


and cables. 
LEWISOHN BROS. 


Lewissohn Brothers, of New York, dealers in copper wire and 
all kinds of copper goods, were ably represented by our genial 
and popular friend, Mr. Sam Rosenstamm, of New York, who al- 
ways contrives to look cool and happy, and shed a cheery ray 


around him. 
THE PERRET MOTORS. 


The Elektron Manufacturing Company, of Brooklyn, exhibited 
one of their well-known and widely used Perret motors, which at- 
tracted much attention by its excellence of design and high finish 
of workmanship. The company also distributed their new pam- 
pee in which they discuss the question of low speed, showing 

ow desirable low speed is in dynamos and motors, and illustrat- 
ing the principles by their own successful practice. 


THE NATIONAL CARBON CO. 


IN accordance with their excellent custom, the National Carbon 
Co., of Cleveland, O., represented by Messrs. Crouse, Miles and 
Smith, distributed copies of their Directory of Electric Arc Light- 
ing Plants." The new issue, brought down to date of August 1, 
8 a publication of over 100 pages, and in spite of the many diffi- 
culties attendant on the task, exhibits every sign of care, com- 
pleteness and accuracy. The Directory goes by States, and each 
town and city is given, with its Jocal company or companies, and 
the name of the system used. The lights are divided into com- 
mercial and street lamps, and the total is also given. The list of 
private or isolated plante is also thorough, and thus one is able to 
вееа а glance just how many arc lights are in use in any one 
town and to figure on the demand for supplies or the prospects of 
increasing the local capacity. The National Carbon Co. are well 
known throughout North and South America as makers of car- 
bons, and are dp ot fale Thomson-Houston, Western 
Electric, American, 1, Reliance, Schuyler, Sperry, Wood, Ex- 
celsior, United States, Fort Wayne and other plants with their 
molded and forced carbons. They are now also developing a large 
trade in carbon brushes for dynamos and motors, and in carbon 
plates and shapes for every class of electrical work. 


JEWELL BELTING COMPANY. 


Mr. C. L. Tolles, on behalf of the Jewell Belting Co., of Hart- 
ford, Conn., exhibited in his rooms a number of fine specimens of 
бег belting, of the kind іп use in а number of electric light 

te. 
P PASS & SEYMOUR. 

The above concern were represented by Mr. Seymour, himself 
a central station man and familiar with the requirements of the 
work. They have gone into the production of electrical china- 
ware at Syracuse, N. Y., and the productions shown are certainly 
such as to secure for them a large share of business. Their goods 
show the signs of thorough vitritication, and are of great strength, 
fine color and exquisite finis h. Their plant is specially designed 
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for this class of work, and their machine shop is fully equipped 
for die making, so that in these and other electrical novelties, a 
line of which they are now getting together, they bid fair to build 
up a large trade. 

THE WESTERN POWER CONSTRUCTION co. 

One of the leading Western visitors to the convention was Mr. 
W. P. Adams, the general manager of the Western Power Con- 
struction Co., of the Rookery, Chicago, which has lately been cut- 
ting such a wide swathe in the equipment of electric light and 
power plants. The company represent the McIntosh & our 
engines in a large territory, and since their recent organization 
have done an enormous business. 


ABENDROTH & ROOT MANUFACTURING CO, 

The above company, of 28 Cliff street, this city, were admir- 
ably represented by their very handsome pamphlet, in which are 
set forth the various features of their well-known water tube 
Root boilers. This pamphlet, replete with illustrations and de- 
scriptive text, was accompanied by two others on the same sub- 
ject, one giving the sizes and dimensions and the other giving a 
partial list of some of the firms using the boilers. 


CONVENTION NOTES. 


JAMES W. QUEEN & COMPANY made an interesting exhibit of 
their high class instruments, including galvanometers, resistance 
boxes, testing sets. A portable photometer and a resistance box 
of one megohm attracted considerable attention. 


THE BRADY Mast ARM COMPANY, of New Britain, Conn, were 
represented by Mr. T. W. Brady, who is well known as a reliable 
manufacturer of mast arms, lamp hoods, etc. 


THE NATIONAL CONDUIT MANUFACTURING COMPANY had Mr. 
J. P. McQuade, of New York, looking after their interests. 


THE D. M. STEWARD MANUFACTURING COMPANY, of Chatta- 
nooga, Tenn., manufacturers of lava electric insulators, and insu- 
lating material for all electric purposes, were represented by Mr. 
D. M. Steward, the president of the company. The business of 
this company is increasing very rapidly, and they are making 
large additions to their productive facilities. 


THE EASTERN ELECTRIC CABLE COMPANY, of Boston, were rep. 
resented by Mr. H. H. Eustis, of Boston. No exhibit was made- 


PETTINGELL, ANDREWS COMPANY, Boston, were represented b 
Mr. F. E. Pettingill, who is just as energetic as ever, and as well 
informed on every new development of the business. 


. THE ELECTRIC Gas LIGHTING COMPANY, of Boston, had no ex- 
hibit but had their indefatigable general manager, Col. Louis W. 
Burnham,. on the ground to meet his friends, whose name is 
legion. Col. Burnham has always a a battery of good humor at 
his dis l, as inexhaustible as the ‘‘ Samson,” and manages to 
enjoy himself and make others enjoy themselves wherever he 
goes. 

THE E. S. GREELEY COMPANY did not make any exhibit, but 
sent Mr. Frank A. Маке to look after their interests, which he 
did with his usual good nature and thoroughness. 


CHAS. A. SCHIEREN & COMPANY were represented by Mr. G. H. 
Fisher and Mr. E. P. Atkinson, who discussed the merits of 
Schieren belting. 


THE MOORE & WHITE COMPANY, of Philadelphia, Pa., manu- 
facturers of Friction Clutch Pulleys, Cut-off Couplings, etc., were 
represented by W. H. Shoemaker, who also looked after the inter- 
ests of the Main poting Company, of Philadelphia, manufactu- 
rers of the Leviathan Belting. 


THE CRosBY ELECTRIC Co. made an exhibit of the new dry 
battery they control, recently brought out by Mr. J. H. Van 
Gestel, who was himself present to describe its features and 
merits. 


THE STANDARD PAINT Co. made an exhibit in a quiet way of 
their P. & B. paints, insulating compounds, varnish for armatures, 
etc., insulating papers and other specialties. They were repre- 
gented by President Ralph Shainwald and Mr. W. W. Castle. 

THE CONSOLIDATED FRUIT JAR Co. was represented by Mr. F. 
P. Wisner. The company is making a specialty of fuse wire, 
and a number of metallic parts required in electrical work. 

THE PUMPELLY STORAGE BATTERY Co. distributed a neat little 

amphlet, giving information as to their storage batteries, now 
being used quite extensively in electric light work. 

THE WALSH GASOLINE ToRCH Co., of Chicago, distributed a 

uantity of reading matter in regard to their torch for linemen, 
the features of which were described in a recent number of THE 
ELECTRICAY ENGINEER. 

Wm. BARAGWANATH & SON, the well-known builders of steam 
apparatus at Chicago, distributed illustrations of their feedwater 
heaters, purifiers, boilers, &. 


THE CHICAGO FrRE-PROOFING Co. exhibited samples of its 
mineral wool insulation for 5 steam pipes and boilers, and 
{е data in regard to same was set forth in print for general cir- 
culation. 


THE NUBIAN IRON ENAMEL Co. has found a market for its speci- 
alty in the electrical field, as a coating for arc lamps ; and on this 
occasion it issued a fac simile of the letter from Supt. E. F. Peck, 
recommending its use. 


THE SENSIBLE AUTOMATIC PACKING Co., of Chicago, had for 
circulation an extremely pretty little circular, the cover of which 
was as novel as the inside reading was pithy and 55 This 
specialty is a flax packing, with a pure Para rubber core and a 
wax lubricant, “ made upon honor. 


THE MUNSON BELTING Co. were out in force, despite the dis- 
tance from Chicago, being represented by Vice-President Groet- 
zinger, Col. J.H. Shay, who was also accompanied by his brother, 
Mr. J. W. Shay, and the New York agent, Mr. Gabel. They did 
not leave without doing some excellent business. 


THe WESTERN ELECTRIC Co., of Chicago and New York, were 
represented by Mr. Chas. A. Brown, who, from his active partici- 
ation in the affairs of the Association, aud Кіз interest in electric 
lighting generally, finds that conventions are times of but scant 
eisure. 


THE CENTRAL ELECTRIC Co. were ably and adequately repre- 
sented by Mr. Geo. A. McKinlock, who has availed himself of his 
visit East to carry on one or two business negotiations of magni- 
tude and importance. 


J.J. RYAN & Co., brass founders and finishers, of Chicago, 
issued a neat type-written circular calling attention to the facili- 
ties of their brass foundry for electrical work. They have 32 
furnaces, a smelting capacity of 10,000 lbs. of brass per day, room 
for 40 moulders, and floor space of 20,000 square feet. 


THE PARKER-RUSSELL Co., of St. Louis, так, тв of carbons, 
were represented very successfully by Mr. D. R. Russell, who 
rarely, if ever, misses a Convention. 


THE FoRT WAYNE ELECTRIC Co. were represented by Messrs. 
Slattery, Morrison and Wilbur. 


THE BRIDGEPORT BRASS Co. was represented by Mr. H. D. 
Stanley. 

Mr. C. O. BAKER, JR., represented the platinum interests in 
the Convention halls. 

THE CHALMERS-SPENCE Co. distributed pamphlets in regard to 
the asbestos manufactures. 


THE C. & C. Moror Co. were represented by Messrs. Lufkin & 
Hall The paper by the former, printed in this issue, was one of 
the most interesting and valuable ever brought before the Associ- 
ation. | 

THE GREAT WESTERN ELECTRIC SUPPLY CO. was ably repre- 
sented by Mr. Geo. Cutter himself, who found so many interested 
in the new enterprise he is pushing forward into leadership so 
magnificently that he got little time for social occupations and 
relaxations. It із whispered that Mr. Cutter found opportunity 
to perfect some of his arrangements for the extension of his com- 
pany's business, and that he has already made his arrangements 
with the Union Electric Co., of Pittsburgh, as an Eastern branch. 


HoLMES, Воотн & HAYDENS put their best foot forward in 
Mr. Theo. Larbig, who has charge of their electrical sales. 


Mr. L. W. SERRELL, JR., was present, not ey n his own 
behalf as de ueri and expert, but to represent the Milliken pole, 
of which he has already sold several thousand in the new field of 
railway electrical work. 

THE E. P. GLEASON MANUFACTURING Co., who make so large a 
line of electrical fixture specialties, glassware, etc., were repre- 
sented by Mr. W. F. Cullen, who has been present at 80 many 
meetings. 

Мв. C. S. Van Nuis, the builder of heavy current switches, 
was on the ground to explain the peculiar felicity of their name. 
The article in THE ELECTRICAL EnGINEER of Au 20 served 
him as an excellent basis for а talk on the merits of the Ajax.” 

THE AMERICAN ELECTRICAL WORKS sent Mr. P. C. Ackerman 
to represent them. 

Mr. C. R. VINCENT was present to answer for his firm and for 
the Ball engine. 

THE FIELD ENGINEERING Co. were represented by Mr. C. J. 
Field, who had snatched a day or two from his pressing engage- 
Tad elsewhere in Jersey to take a brief spell of leisure at the 

ape. 

THE EMPIRE CITY ELECTRIC Co. sent to the front their presi- 
dent, Gen. O. E. Madden, who, it is needless to say, was a leader 
шо the festivities as well as business proceedings of the ос- 

n. 

THE THOMPSON-HOUSTON Co., while it was strangely and sadly 

without representatives from its Eastern end of the line, owing to 
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the terrific rush of business, found а good spokesman іп Mr. Н. 
H. Small, from Chicago, and Mr. W. F. Davidson, from Michigan. 


. MR. A. F. MooRE was on hand to represent his well-known 
wires. He has just brought out a most admirable and complete 
catalogue of his manufactures. 


H. A. CLEVERLY, of the Cleverly Electrical Works, found no 
difficulty in coming on from Philadelphia, and talking motors 
and kindred topics. 


THE ForREsT CiTY ELECTRIC WORKS were реше by Mr. 
W. B. Cleveland, of switch and cut-out fame. . Cleveland had 
a new lamp hanger to bring to notice. 

THE BrusH ELECTRIC Co. sent Mr. C. C. Curtis, of Cleveland, 
as their representative. 


CLOWER & HARRIS were ерше X Mr. D. M. Clower, a 
good type from Dallas, Tex., of the spirit that animates the New 
uth. 


THE SHULTZ BELTING Co. were represented by Mr. A. B. 
Laurence, who showed a full line of the Shultz belting and 
pulley covering specialties. 

THE Eppy ELECTRIC Motor Co. were represented by Messrs. 
Baird, Newton and McIntire. 


THE METROPOLITAN RUBBER Co. were represented by Mr. C. 
A. Place, president, and Mr. Geo. H. Meeker, showing their cheap 
hard rubber tube for insulating purposes. The company also 
make rubber gloves for linemen. 


THE ILLINOIS ELECTRIC MATERIAL Co., of Chicago, who 
handle the Bishop wires and cables and other specialties, and are 
making a fine record as a new concern, were well represented 
by their energetic young president, Mr. H. S. Winston, who was 
aati called away suddenly, to close up a large business 

eal, 


LrrrTLE, McDoNALD & Co., the electrical engineers and supply 
agents of Buffalo, were represented by Mr. W. H. McDonald. 


THE WM. POWELL Co., of Cincinnati, O.—Mr. James Powell, 
who represented this company at Cape May, showed a fine line 
of samples of lubricating devices for all purposes. Among these 
was the Powell patent improved signal oiler. In this device the 
flow of oil can be instantly stop or started without changin 
the feed, as the operation of the signal lever is independent o 
the feed regulator. The filling hole on the top cap is covered b 
the Powell patent snap lever, which can be readily moved.either 
side to expose the hole. Their triple and double dynamo ens 
feed с cure embody the same principles and are admirably 
constructed. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 
city, reports the following quotations of August 23 from New 
York, Boston and Washington :— 


NEW YORK. 
BID BID. 
W. U. Tel. Co.............. Edison Gen. Elec. Co..... 102 
American Tele. & Cable... 88 n Gen. Co. Def'd..... 90 
Centl. & So. Amer......... 57 Conso.'d Elec. Lt. Co 60 
Мехісап..... ...... .. ... 205 Edison veg! fear N. Y zia 
Com. Cable Co. sea U. 8. Elec. Lt. Co... ... ... 85 
Postal Tel. Cable 85 North. Am. Phon'gph...... 65 
BOSTON. 
BID. UID. 
Thomson. Houston......... 50 Ft. Wayne Co.... 12 
“ Pref'd. ... 251 НӨ, агаараа 223 
„Series C..... NES B наны АШ 50+ 
“ ss 3 6} New Коріапа............. 860 
a Int. Co..... d Mexican 2 cte 
Thomson Welding Co. M Trop. American........... 92 
Thomson Eu. Welding 89 Edison Phon'gph Doll.. N 
Ex. Dividend. 
> WASHINGTON. 
BID. BID. 
Penna. Telephone 25 O. S. Elec. Lt. (Wash). 10 
Ches & Pot. Telephone 75* Eck. & Sold. Home ЮРЕ 
Amer Graphophone....... 14 Elec. Růyr r 08 
*Ex. Dividend. 
PITTSBURGH. 
BID. 


Westinghouse Electric Manufacturing Oo....... Pr | 88 
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ANNUAL CLAMBAKE OF THE AMERICAN ELEC- 
TRICAL WORKS. 


THe Saturday following the Summer Convention of the 
National Electric Light Association has for some Mind past been 
a *‘ red letter” day with members of the national fraternity from 
all parte of the country. On that day the American Electrical 
Works, of Providence, have been accustomed to give their Annual 
Clambake, and all who can тш? attend have been wont to hie 
to the Vue del'Eau Club, and bury the hatchet of business competi- 
tion and join with Messrs. Phillips and Sawyer in having a royal 
good time. Last Saturday was no exception to the rule, and 
&bout 160 gentlemen enjoyed the hospitality of Mr. Phillips and 
talked over old times while they ‘‘ wrestled with the festive and 
succulent clam. A large number went down from New York on 
the Providence boat on Friday night, and quie a large contingent 
traveled over from Boston on the nine o'clock train. All joined 
forces on the eleven o'clock boat from Providence to the Vue de 
l'Eiu Club, where the usual lunch and bowl of Phillips’ punch 
was awaiting them. Tall white hats and silk hats received the 
usual careful attention, and the more inexperienced of the gueste 
were warned at the outset by someone pointing out the tattered 
remains of Mr. Fred. Gilbert’s hat of t years, which was still 
decorating the top of a sixty-foot telegraph pole, where it had 
been set with all honors by some daring and agile member. 

The New York and Boston members soon engaged in a 
friendly game of baseball, in which Boston came out with flying 
colors, having defeated New York by 28 to 28, with 7 home runs. 
The weather, though a little unpropitious in the morning, bright- 
ened up wonderfully, and everyone had a good time. The usual 
foot-ball was there, which got in some excellent work on 
the hats and heads of the unsuspecting. Opportunities were 
also afforded for testing one’s expertness with the rifle, or his 
strength with the sledge-hammer, or even one's lung capacity, by 
blowing into а recording machine. At 3 o'clock the dinner com- 
menced, after a s h of welcome from Mr. Geo. S. Bowen, 
father of the National Electric Light Association, and as an in- 
teresting memento of the occasion, coupled with a desire, doubt- 
less, on the part of Messrs. Phillips & Sawyer, to make Rome 
howl (speaking classically), every one was provided with the latest 
musical novelty unearthed by Stanley from the darkest and most 
uncivilized part of the dark Continent, appropriately termed a 
‹‹ Squawkophone.” These instruments bear a strong resemblance to 
what in happy childhood's day we termed a devil's fiddle;” 
anyhow, they did undoubtedly make that kind of noise. Valu- 

e instructions, together with a complete history of the wonder- 
ful discovery of this instrument of torture in the backwoods of 
Africa (please do not confound these with the suburbs of Provi- 
dence), were enclosed in each squawkophone. The menu, as usual, 
was excellent. After dinner Mr. O. E. Madden officiated as 
toast master,” and introduced the various speakers, who all 
8 briefly and to the point. The toasts and speakers were as 
follows: 

1. Eugene F. Phillips, President Americen Electrical Works; our 
host and everybody's friend. E. F. PHILLIPS. 
2. The Rhode Island Clam, the juiciest of the juicy: evidently of 
ancient origin, being represented in the Vulgate by the six- 
teenth letter of the alphabet. J. M. ADDEMAN. 
8. The Telegraph; the first practical application of electricity by a 
modest old timer. SUEL SMITH. 
4. The Telephone; speechless, yet master of all languages; there 
is no discount on this or on the rates; will be responded to by 
one who got in early. H. L. STORKE. 
5. Electric Light and Power; safe, reliable, economical and adapted 
to all uses except electrocution. MARSDEN J. PERRY. 
6. The Electrical Press; to our faults a little blind; to our virtues 
ever kind. T. C. MARTIN. 
Other gentlemen were also called upon. 


Three cheers and a tiger were then given for Mr. Phillips, and the 
twelfth clam bake, of 1890 was at an end, most of the gentlemen 
returning by the 5:40 boat to Providence, wherethey separated for 
their various destinations. 


THE GREAT WESTERN ELECTRIC SUPPLY CO. 


The Great Western Electric Supply Co. have got in a large 
invoice of telegraph apparatus and their ‘‘ learners’ outfits " areal- 
ready being rapidly disposed of. They have several other large 
lots on the way and expect to control a good part of the Western 
business in telegraph apparatus. They are also selling large quan- 
tities of the Samsom batteries, which have heretofore been better 
known in the East thanin the West. Their catalogue is expected 
out this week. That so young a firm should put out a complete 
and well-rounded catalogue in so short a time is a practicable im- 
possibility, hence the firm, with their keen foresight of the requi- 
sites aud possibilities of a full-fledged price list, have called this 
forerunner its sketch-catalogue." Still our readers will not find 
much of the sketchy about what it offers, as all the standard sup- 
plies and specialties mentioned in it have been carefully worked 
out. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


JAMES H. MASON'S PRIMARY BATTERIES. 


It is not alone in this country but abroad that Mr. Mason’s 
pna batteries have won their way to favor and ularity. 

eis now enlarging his factory to double its size, at hig and 120 
Park avenue, Brooklyn, in order to meet the demand, and has 
lately been running night and day. Among his recent orders are 
ое rom Jamaica, West Indies, and another from Bengal, East 
ndies. 


WESTERN TRADE NOTES. 


THE ELECTRIC MERCHANDISE COMPANY, 11 East Adams street, 
Chicago, have been оше agents for the Calorific Ventilating 
Heater Company, of Mansfield, O., manufacturers of Calorific 
Ventilating Heaters for street cars. This method of heating, and 
at the same time ventilating, street cars has met with great suc- 
cess, and has been largely adopted by street railway men all over 
the country. Mr. Mason, the general manager of the company, 
reports business as rushing and orders coming in all the time. 
They devote their undivided attention exclusively to the manu- 
facture and sale of electric street railway supplies and specialties 
for all systems, and the advent of a concern handling these lines 
of goods alone has received the hearty commendation and patron- 
age of the various electric street railway companies. 


* WHITE CoRE.”—The well-known Bishop gutta percha white 
core wire is being used by the United States Electric Lighting 
Company in wiring the building of the Domestic Sewing Ma- 
chine Company on Wabash avenue and Jackson street. The 
Illinois Electric Material Company are the general Western 
agents for these wires and cables. 


NEW ENGLAND TRADE NOTES. 


THE NEW ENGLAND WIRING AND CONSTRUCTION Co. have 
received the contract to wire the Master Builders’ Association 
building on Devonshire. street, Boston, for about 600 lights. 
Interior conduit will be used. 


THE ELECTRICO Gas LIGHTING Co. have in their store ready 
for shipment to a hotel in Concord, N. H., a very handsome Tir- 
rell drop annunciator, 3 ft. 6 in. wide by 4 ft. 6 in. high, made of 
quartered oak, and finished in their best style. The annunciator 
9 0 . from 125 to 150 rooms, and reflects credit on the 

uilders. 


THE STANDARD ELECTRIC Co., OF VERMONT, have recently made 
the following sales of electric light E The National 
Needle Company, 0 Mass., light plant; Ashley & 
Bayley, Patterson, N. J., 500 light plant; The Cordis Mills, Mil- 
bury, Mass., 800 light plant; and the Republican Press Association, 
Concord, N. H., 800 light plant. The Standard Company are 
gradually making a reputation for their dynamos as a reliable 
and slow speed machine of minimum weight. 


THE WAINWRIGHT MANUFACTURING CO, OF MASSACHUSETTS, 
have sold a 700 horse power heater to the New Bedford Gas Light 
Company, New Bedford, Mass.; a 300 horae power heater to the 
Clinton Electric Light Company; а 75 horse power heater to the 
Westinghouse Electric Light Company at Ogden, O.; and an 80 
And E 80 horse power heater to the Ball Engine Company, of New 

ork. 


THE RICE AUTOMATIC COMPOUND ENGINE. 


WE illustrate herewith two of the newest ty pes of tandem 
compound engines, built by the John T. Noye Manufacturing 
Company, Buffalo, N. Y., under the patents of Mr. F. B. Rice, the 
well-known engineer. Fig. 1 represents an engine for duties up 
to 100-horse power, and Fig. 2 a larger one, designed for heavy 
loads. In the former the frame is of the same form as that used 
for the standard simple Rice engines, and can be made self-con- 
tained or with outside bearing, to suit special local requirements. 
The governor is inside the crank disc, and operates automatically 
the high and the low pressure valve. Either of these valves can be 
set independently of the other, while the engine is in motion, and 
both are balanced for all pressure higher than the exhaust. 

It has been demonstrated that, with a full head of steam on, 
both valves can be moved by the pressure of two fingers on the 
valve stem. The valves take steam from the inside, so that, if it 
is desired to ascertain whether they are tight, they can be oper- 
ated with the chest-cover off. The patented pressure plate, of Mr. 
Rice's design, forms a valve for the escape of water and for reliev - 
ing over-pressure in the cylinders. The lubrication has been made 
as nearly pre as рше every oil-cup is stationary, and рго- 
vided with sight feed and adjustable cut-off. 

The compactness, smooth running, and high economy of this 
engine have strongly commended it to electric light companies, 
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among whom it is already in extensive use. For mills and fac- 
tories it has also proved to be highly desirable. 

The heavy-duty Rice engine, represented in Fig, 2, as seen from 
the rear, shows clearly the valve motion and the governor, as well 
as the cylinders and frame. 

The reader will notethe low and unusually heavy frame, which 
is about twenty-five per cent. heavier than that of the standard 
engine. The increase in mass, however, has not been allowed to 
detract from the looks of the engine, but is distributed with such 
nice ји lgment so as to give it an appearance of graceful solidity 
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to please the eye. 

With two exceptions, frame and governor, this h«avy-duty 
Rice engine is practically identical in constructiou with the stand- 
ard tandem compound engine described above. The crank disc 
being too small for the governing mechanism required on so 
large an engine, it has been found best to Pu the governor in 
the tl y-wheel, or, in some cases, in a wheel of its own. The valve 
is then driven from a separate eccentric on the shaft ; both valves 
being driven automatically by the governor. The valve itself is 
of the well-known gridiron pattern, with four ports, and is so 
nicely balanced that it can easily be operated by hand, even when 
under full steam pressure. 
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The main bearing is provided with quartet boxes, in order that 
the wear may be taken up in any or all directions. These boxes 
are lined with genuine Babbitt metal, and then bored out to a per- 
fect fit. The connecting-rod is of forged steel, with a loop to con- 
tain the brasses for the crank-pin. This construction is more 
costly than that in the standard engine, but is warranted by the 
additional safety and strength which it gives. The crossh has 
a suitable take up for wear, and is so arranged that it cannot be 
tightened to the point of cutting. Engineers will particularly 
appreciate the fact that in this engine the low-pressure piston 
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hend can be removed without disconnecting the high-pressure, 
and of the arrangement by which steam may be used in either 
cylinder without employing the other. Thus, if the water supp!y 
becomes scant, making the condenser unavailable, the high-pres- 
sure cylinder may be used alone, giving three-fourths of the en- 
gine's full capacity. 

Great weight and solidity, few and simple parts, high fuel 
economy, adaptability for long runs, large wearing surfaces, 
smallest safe clearance, and a regulation во sensitive as to keep at 
less than one per cent. the variation from full load to no load, are 
among the points which contribute to the success of this new type 
of engine. | 
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The laws of Nature are the thoughts | oes God.—Oersted. 


ELECTRIC RAPID TRANSIT 11 IN CITIES. 


OME very interesting information has just been issued 

by the Census Bureau, in a bulletin of which Prof. 

H. C, Adams is the author, giving statistics as to the rapid 
transit facilities in this country in cities of over 50,000 


inhabitants, "There are about fifty such cities. We ap- 
pend two tables containing the data : 
Increase. 
Total —— — —⅛ 
Year. mileage. Miles Per ct. 
1880........... .......... 1,689.54 
Si! Ex YR 1,705.95 16.41 4.52 
pp 1,875.10 109.15 6.18 
jl P 1,941.49 66.39 3.54 
,,, a 2,081.84 90.35 4.05 
0 2,149.66 117.82 9.80 
1880800 8 2,289.91 140.25 6.52 
1881. s ³˙¹üdm ааг Reus 2,097.16 307.25 18.42 
77%/% eR ERA ES 2,854.94 291.18 9.93 
pil. 8 4,190.93 295.99 10.37 
Totall 1,461.89 86.50 


The per cent. of total mileage of fifty-six principal cities 
operated by various kinds of motive power was :— 


Miles. Per cent. 
Animal power.................. .... 2,991.10 74.02 
Electricity... аар ox 260.36 8.26 
c sense шке бант Xue 255.87 8.12 
Steam (elevated roads)............... 61.79 1.96 
Steam (surface roads).... ........... 221.81 7. 
M/ teenies 8 3,150.93 100.00 . 


The length of line assigned to each of the five leading 
cities in 1889 was as follows :—Philadelphia, 283.47 miles ; 
Boston, 300.86; Chicago, 184.78; New York, 177.10; 
Brooklyn, 164.44. The number of miles assigned to each 
city is as follows :—New York, 368.62; Chicago, 365.50; 
Beston, 329.47 ; Brooklyn, 324.63 ; Philadelphia, 324.21. 

The apparent preponderance of Brooklyn and Philadel. 
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phia is explained by the fact that in those cities the roads 
are often single track, going out on one street and return. 
ing by another. New York, for example, has 161 miles of 
double-track road and Philadelphia only 39. 

But the main point of interest is the relation between 
electricity and the other motive powers. The figures 
above show that in 56 leading cities it is only 8.26 per cent. 
—a respectable figure, it is true, but still small. On the 
other hand, the figures for the whole country, as we had 


occasion to prove recently, are very different. They run 
thus:— 
Miles of horse railway, . 5,9024 
©  ** electric © А : . 1,753 
„% „„ dummy “ . ; 556 
Cable, ; : . . i . 44l 
Total mileage, . ; : 8,6524 
Number of electric roads, 264 
* „ cable i : 44 


Here, it is seen, electricity is more than 25 per cent. 
already of the total mileage. It is also more than 25 per 
cent. of the total number of roads, there being nearly 1,000 


` in all, but only 807 in independent operation. 


The question arises: How shall the proportion of elec- 
trical operation in the cities be brought up to that of the 
country as à whole? Will it be by means of the overhead 
system? We doubt very much if it will be through the 
latter agency. In some cities, such as Boston and Minne- 
apolis, the prejudice has been overcome, but elsewhere it 
is still as invincible as ever. This leaves the field to the 
Storage battery, unless an elevated track be erected ; or 
unless a good conduit system is forthcoming. But where 
shall we find a good conduit system to-day ? 


NEW WORK IN THERMO-ELECTRICITY. 


Tuos: who study the signs of the times cannot fail to 
beimpressed with the efforts which are now being put 
forth in many directions to bring within the range of com- 
mercial practicability the thermopile. Though known for 
more than half a century, this form of electric generator 
has not yet emerged from the laboratory of the experi- 
menter, except in its application to a few special forms of 
work where its great convenience has put it before the 
voltaic cell, as a working apparatus. ‘The acknowledged 
low efficiency of the thermopile must, no doubt, be looked 
to as the cause of the backward state in which it has 
up to recent times been allowed to remain ; but the energy 
with which the problem is now being attacked leads us to 
believe that the near future may place this form of electric 
generator in a position of considerable importance. The 
direction in which a number of ‘inventors are working at 
the present hour is pointed out in an article appearing on 


. another page, from which it will be evident that the com- 


bination of a few dozen elements heretofore employed is 
giving place to a series embodying thousands of elements 
and heated by furnaces of large dimensions. "The special 
Thus, Mr. 
Edison seeks to obtain an increased effect by constantly 
renewing the surface of contact of the two elements, by 


‚ transferring the heated portion of one element to a rela- 


tively cooler point. This he accomplishes by employing as 
one of the elements a revolving disc, Mr, Cox, on the 
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other hand, has introduced a novel principle of construction, 
effecting what he terms a fall in thermie potential. 

The extent to which these and similar modifications 
improve the working capacity of the thermopile remains to 
be determined, but enough has been said to show that the 
interest in this old method of generating electricity has 
been remarkably renewed. "Whether or not, the thermo- 
pile in its modifications will realize the expectations of 
those who look to the universal generation of current direct 
from coal, we will not undertake to say, but the subject is 
certainly of sufficient interest to warrant the most attentive 
study and most exhaustive experiment. "The steam engine 
and the dynamo are a combination which it may take a 
long time to snpersede but the victory of the dynamo over 
the voltaic battery was not accomplished in a day nor 
without the expenditure of many weary years of toil and 
thought and outlay. 


FAN MOTORS FOR WINTER SERVICE. 

Asfaras our observation goes, the tendency is pretty 
general among central station managers to regard the elec- 
tric fan business as one that belongs peculiarly to the sum- 
mer time and is killed off by the first frost. Such an 
idea seems to us to be without foundation. We believe 
that there is work, and plenty of it, for fan motors the 
year around. In fact, they who have enjoyed their cool- 
ing breezes during the dogdays are not likely to be un- 
grateful or of short memory when the wearisome months 
of stuffy heat and slow suffocation come again. If you 
make mankind happy now, said Sydney Smith, you make 
them happy twenty years hence by the recollection of it; 
but it is natural and human not to dwell simply in recollec- 
tions, but to enjoy, if possible, a renewal of pleasurable 
sensations. Our many central station readers will confer 
new benefits on the public by pushing the fan motor indus- 
try as well during January as in July; and they can render 
many a meeting hall, ball room, school room or office fitter 
for occupancy and use. We do not see why the little 
motors could not also be attached to ozone generators and 
thus not ouly agitate the air but freshen and purify it 
directly. 


A NEW i ON SE ELECTRIC GENER- 


WHuiILE the number of methods of generating an electric 
current actually. employed in practice is very limited, the 
number of possible ones is quite large. A most interesting 
addition to the latter is that which we describe in another 
column, and is due to Mr. Edison. He has taken up for 
investigation the irresistible force exerted by the expansion 
of bodies due to heating. As in his thermo-magnetic gen- 
erator, Mr. Edison employs nickel as the metal subjected 
to the heat, on account of its non- -corroding properties. 
While this is undoubtedly a most ingenious combination, 
it is hardly likely that the new generator will become com- 
mercially practicable. The effect obtainable by the rup- 
ture of the magnetic circuit to the extent described must 
obviously be of comparatively small amount, and to this 
must be added the fact that the rate at which the makes 
and breaks can be obtained is limited by the rate at which 
the expanding metal can be heated and cooled so as to give 
the desired expansion. Nevertheless, the method pointed 
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out will prove of interest as showing another of the many 
ways in which heat can be applied to the generation of 
current, 


Earth Polarisation by Electric Railways. 

Тнк further investigations of Mr. Cuttriss into the nature 
of the disturbance which has affected the Commercial cable 
running parallel with the Coney Island Electric Railway 
has disclosed an interesting fact, demonstrating the action 
of the current on the earth in the vicinity of the rails, It 
is natural to expect that, with a ground return, the earth 
would be polarized, and under favorable conditions gas 
would be generated by electrolytic action, and would by 
preference be spread out over a large area of ground. As 
Mr. Cuttriss’ experiments prove, the increase of the poten- 
tial betweeh New York and Coney Island, due to these 
independent and variable currents set up between the rails 
and the sheathing of the conductor, is sufficient to explain 
the phenomena observed. According to Mr. Cuttriss, 
therefore, we have here to deal with earth current phe- 
nomena rather than with direct dynamic induction, and 
hence the means to be adopted to avoid the disturbance at 
once assume a more troublesome aspect. As pointed out, 
relief might be obtained by a return cable identical in 
every respeot with the main cable, a condition which, of 
course, is exceedingly difficult to fulfill. 


A Novel Telephonie Reaction. 

Wx have recently had our attention called to an inter- 
esting phenomenon in connection with the telephone, which 
might be looked upon with suspicion by the uninitiated. 
While Messrs. Hibbard and Pickernell were conversing 
recently over one of the lines of the Long Distance Tele- 
phone Co., the former, in order to shut out some conversa- 
tion, placed the receiver with the diaphragm end over the 
mouth-piece of the long distance transmitter. The receivers 
at both ends at once began to give out a musical sound, 
which continued until the receiver was withdrawn from the 
mouthpiece of the transmitter. Investigation proved that 
the effect was due to an action quite similar to that em- 
ployed in the well-known buzzer or vibrating bell. An 
original impulse imparted to the transmitter is conveyed 
electrically through the primary and secondary circuits to 
the receiver, which in turn throws it back upon the trans- 
mitter through the intervening air, thus constituting a 
complete electric and acoustic cycle. ‘This battledore and 
shuttlecock action between receiver and transmitter is con- 
tinuous as long as the receiver is held against the trans- 
mitter, and gives rise to a musical note of high pitch and 
great uniformity. Of course it requires a powerful trans- 
mitter to produce the phenomenon, the ordinary Blake in- 
strument being incapable of demonstrating it. The effect 
produced is decidedly novel and the а is well 
worthy of repetition. | 


Are Light Carbon Manufacture. 

Тне news from Cleveland published in our columns this 
week, as to a consolidation of arc light carbon industries 
there, is interesting. It will be noted that the plan pro- 
posed will, according to these reports, place a large pro- 
portion of the carbon factories under one management, 
Efforts to do this have been made before, of one kind and 
another, but this is the first to look like definite success. 
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POLARIZATION OF THE EARTH BY HEAVY 
CURRENTS. 


BY CHARLES CUTTRISS. 


Waie investigating further the causes of the disturb- 
ances experienced when testing the Commercial Cable 
Co.’s cable which lands at Coney Island, an account of 
which will be found in the TRE ELECTRICAL ENGINEER of 
Aug. 6, certain phenomena have been noticed which may be 
interesting as showing the effect of heavy currents in 

larizing the ground when it is used as a return circuit 

or an electrio road, and also the great djstance at which 
such effects are felt. 

On m Aug. 17, an attempt was made from my 
office in the Drexel building, New York, to take the usual 
weekly test of the condition of the cable, but without suc- 
cess, as, owing to the violent and erratic movements of the 
mirror, it was impossible to get a reliable reading. It was 
then determined to measure, if possible, the differences of 
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Coney Island, or perhaps a trifle higher, and also very 
unsteady. 

It was useless to do anything more until the eleotric 
road closed down, so the experiments were abandoned till 
midnight. At 12:25 a, m. I found a very heavy current 
between Coney Island and New York, but could not detect 
the running of any cars, Measurements now showed a 
positive difference of potential of 4.5 volts; this remained 
fairly steady till about 1 a. m., when the potential com. 
menced to fall slowly and steadily. At 1:15 a. m. the gal- 
vanometer denoted an equal potential at both ends of the 
line, but the movement of the mirror still continued, slowly 
erossing the zero and indicating an opposite, or negative, 
potential wave, which by 1:25 a. m. had reached 3.5 volts 
negative. It then began to drop, reaching. zero at 1:40 
a. m., and continued on until it showed a positive differ. 
ence of ,8 volt, where it remained steady, showing that the 
earth at Coney Island had become normal, as the difference 
of .8 volt corresponded with the reading between New 
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EARTH POLARIZATION DUE TO ELECTBIC RAILWAYS. 


potential that caused such disturbances. In order to make 
the method of procedure clear, it will be well to state that 
the underground circuits of the company extend from 
Wall street in a northerly direction to the Bronx river, a 
distance of about 12 miles and in a southerly direction to 
Coney Island, also about 12 miles, As there is nothing to 
my knowlege in the vicinity of the Bronx river terminus 
to cause any electrical disturbance of the earth’s potential, 
the grounding at that station and at Coney Island of one 
of their wires gives a very ready way of detecting in New 
York any variations of potential that may take place at 
either end. 

The first series of experiments were made between the 
hours of 10:45 a. m., and noon of August 17, and showed 
that between Bronx river and New York there was a 
fairly steady difference of potential of from .8 to 1 volt ; 
but between New York and Coney Island there was a 
difference of potential varying rapidly from .1 to 3.5 volts, 
the extreme fluctuations often occurring in 4 or 5 seconds. 
The potential difference between Bronx river and Coney 
Island was about the same as between New York and 


York and Bronx river. I might state that the New York 
ground potential was checked off by the Bronx river cir- 
cuit every five minutes in order to make sure that the vari- 
ations were not due to local causes. 
From the results obtained in the above experiments it is 
quite evident that there is an actual polarization of the 
ground for an unknown distance from the rails of the elec- 
tric road. The accompanying diagram will make clear the 
relative positions of the electric road and the ocean cable. 
The first long, positive (+) current, I think, must be 
caused by a direct flow of current from the rails through 
the sea and across the marsh and Sheepshead Bay to the 
sheathing of the cable; consequently when the current is 
cut off from the rails this direct current gradually drops, 
and as the current due to the polarization asserts itself, for 
an instant the ground at the point of connection between 
the conductor and sheathing becomes neutral from the ac- 
tion of equal and opposite forces. But, as the negative 
current from the ground surrounding the cable discharges 
along the sheathing, that being the path of least resistance, 
it produces a negative potential at the end of the conduc- 
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tor, which rises to a maximum in a few minutes and then 
gradually dies away as the condition of the ground be- 
comes normal. If the normal condition of the ground can 
thus be raised 4.3 volts by a disturbing force at a distance 
of 4 mile, the close proximity of these two systems would 
certainly render the practical working of the weaker one— 
the 1 an impossibility, even if, as suggested 
by Mr. T. D. Lockwood, a duplicate cable were to be laid, 
as it is mechanically impracticable to construct two cables 
in which the dielectric resistance, copper resistance, and 
5 shall be identical. Consequently, a variation in 
either of these respects must make itself manifest when the 
cores are subjected for a considerable distance to violent 
and rapid electrical strains. 

The great difference in this problem over that of equal- 
izing telephone or telegraph circuits rests in the extreme 
delicacy of the receiving apparatus, and the enormous elec- 
tro-static capacity of long lengths of submarine cable. 


THE ZWEIFEL ARC LAMP.: 


Durme late years such a variety of arc lamps have been 
described that it is very difficult to find aut novelty in the 
designs that still rise to the surface every day. 

Among the different apparatus exhibited last year in the 
Machinery Hall, at the Exhibition, a lamp was noticed, not 
lacking in originality, and which is certainly one of the 
most simple regulators yet devised. | 

A ring composed either of iron or copper, moving inside 
of a solenoid, and actuating the two carbon holders by means 
of two small chains, suffice to produce a shapely arc and 
to regulate its operation. The illustration, Fig. 1, shows 


Fias. 1 AND 2.—THE ZWEIFEL ARC LAMP. 


the mechanism of the lamp diagrammatically, and Figs. 2 
and 3 the working parts and lamp complete in perspective. 
The ring a consists essentially of one part of iron, cross. 
hatched in Fig. 1, whose section increases from d to e and 
which is supported by an arm ё; the iron portion is completed 
by the part c c of brass, in such a manner that the grouping 
of the iron, brass, and the arm 5 results in a perfect equi- 
librium about the axis а. To the ring are attached the 
ends of two small chains À Л’, on which the carbon holders 
pp’ are hung and which are guided within the tubes ? and г’. 

The lower earbon holder p'is heavier than the upper 
one p, and, therefore, tends to draw apart the holders and to 
draw the ring to one extremity of its arc of revolution, in 
which position it is shown. | 

When the solenoid s is traversed by an electric current 
its tendency is, on the contrary, through the current action 


upon the iron portion of the ring, to move in the direction 
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of the arrow ¿and to bring together the two carbon holders. 
The solenoid is wound with fine wire and is placed in shunt to 
the two carbon holders. It consequently controls the differ- 
ence of potential between the two carbons, or, in other words, 
the distance between them. It is important that this 
distance be maintained to obtain a regular light whose in- 
tensity may be adjusted at will by means of a suitable 
rheostat. 

The operation of the lamp will now be readily under- 
stood. When no current traverses the lamp the un- 
balanced weight of the lower carbon holder p’, acting upon 
the little chain A’, causes the ring to turn from left to right 


Fic. 8.—THE ZWEIFEL ARO LAMP. 


with the result of putting it in the extreme position in 
which it is shown, and consequently drawing apart the car- 
bons ; but if the lamp is connected with a source of elec- 
tricity the current will have no path across the carbons, 
but through the bobbin of the solenoid, which will act ener- 
getically upon the iron part of the ring, and moves it 
from right to left. The upper carbon then decends and the 
lower rises, until the two meet, when the whole current 
passes through them ; the bobbin receiving no current, will 
have no influence upon the armature, and the overweight 
of p', acting upon the ring in an opposite direction, the 
carbons separate and the arc forms. 

As the arc lengthens, the current encounters more resist- 
ance across the carbons and a portion of it will again pass 
through the solenoid, which becomes more powerful as the 
arc lengthens. 


THE ROVELLO ELECTROLYTIC PROCESS FOR EX- 
TRACTING COPPER.1 


THE cupriferous water obtained in the process of roast- 
ing copper pyrites in the manufacture of sulphuric acid is 
usually treated with iron filings, which precipitate the cop- 
per in the condition of an impure mass containing about 
75 per cent. of copper, which it is necessary afterwards to 
compress, dry, melt, and refine. The object of M. Rovel- 
lo’s process is to electrolyze this cupriferous water in such’ 
a manner as to precipitate the copper in such a form as to 
render it immediately useful. His apparatus consists es- 
sentially of a large Daniell battery, the electro-negative 
elements of which are of sheet or cast-iron, instead of 
zinc, and are separated from the copper plates by porous 
„ The electromotive force of an element of this 

ind (iron-copper) being about.6 volt, a current of 900 
amperes should be obtained with a battery of an internal 
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resistance of .003 ohm, capable of precipitating (at the 
rate of 1.19 grammes per ampere hour) 6 kilogrammes 
(13 Ibs.) of copper per hour. In order to lower the inter- 
nal resistance to .003 ohm,it is necessary to use electrodes 
with large surfaces and diaphragms of very low specific 
resistance. The electrolytic batteries are built up of a 
series of wooden frames separating the cathodes from the 
anodes by membranes of parchment. The anodes and 
cathodes are respectively fastened together by bars of 
copper. The frames and parchments are pierced by four 
holes, in which are inserted four tubes. Two of these tubes 
communicate with the even elements and a funnel, and the 
other two with the odd elements and a second funnel. The 
eupriferous liquid is poured in in a narrow stream and 
passes through into the cathode compartments, and the 
solution of sulphate of iron is poured into the anode com. 
partments. ese liquids escape separately by the over. 
flow pipes. The weakened solution of sulphate of copper 
may afterwards be completely exhausted in a second ap- 
paratus. The operation is carried on without help from 
any source of electricity other than the baths themselves, 
which are short-circuited. 


RECENT ADVANCES IN THERMO-ELECTRIC 
GENERATORS. _ 7 


Since the disoovery of the thermo-electric principle of 
current generation by Seebeck, many devices and arrange- 
ments of metallic couples have been conceived with the 
object of increasing the effect obtainable ; and though 
thermo-electric batteries have come into practical use to 
a limited extent for special purposes, the efforts of inventors 
have rightly been stimulated to test the principle in the 
construction of apparatus designed to give currents appli- 


Ете. 1.—EpisoN'S THERMO-ELECTRIC GENERATOR. 


cable toa wider range of work such as electricity is applied 
to at the present day, and thus to realize to the full the 
dream of those who seek for the direct generation of 
electricity from coal. | 

In order to show the latest efforts in this direction, we 
desire to bring to the attention of our readers the work of 
a number of inventors, which embodies some new arrange- 
ments of an interesting character. 

Among others, Mr. Edison has taken up the subject, and 
in seeking to increase the E. M. F., maintains the two 
thermo-electric metals at widely different temperatüres at 
their points of contact. To do this, he rotates one or both 
of the metals so that they will have a traveling contact, 
one metal only being heated directly, and the other receiv- 
ing heat by conduction at the point of contact. The 
moving of the cooler metal brings constantly new portions 
of the metal into contact with the heated metal, while 
other portions of the cooler metal are kept cool by the sur- 
rounding air, and thus a widely different temperature of 
the ~ metals is maintained, producing a more efficient 
couple. 

is idea has been carried out in various ways by Mr. 
Edison, one of which is illustrated in the accompanying 
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engraving, Fig. 1. Here a is a disc of iron which is kept 
in constant rotation. Bearing against one side of the disc 
A, is a smaller disc B, of copper. The latter is mounted 
upon an arm 5, pivoted at the point c, and having attached 
to it a р d, which acts to press the disc в constantly 
against the disc a. A shield c, of fire-brick, incloses the 
disc в, except on one side, where it projects through a slot 
in the shield to press against the diso a. | 
Heat is applied to the disc в within the shield. "The lat- 


Fias. 2 AND 3. —EDISON'S THERMO-ELECTRIC GENERATOR. 


ter prevents the direct radiation of the heat from the 
burner to the disc 4, so that the latter is heated only by 
conduction from the disc в. The disc a being тоге, its 
contact with B will be changed constantly to new points on 
the periphery of 4, and hence the two metals will be main- 
tained at widely different temperatures at their points of 
contact, the disc a being cooled by the surrounding air. 
Circuit-connections are maintained with the disc a by a 
spring bearing on its shaft, and with the diso в at the pivot 
of the arm 5. 

Instead of having the heated metal a rotating diso it may 
be a stationary plate E, as shown in Fig. 3. Again, one or 
more copper discs F, not directly heated, may bear upon 
the disc a, as shown in Fig. 2. These serve to assist the 


Fias. 4 AND 5.—THE Cox THERMO-ELECTRIO ELEMENT. 


cooling of the disc a, and produce an electromotive force 
which is much lower, of course, than that produced between 
the discs a and в; but it may be utilized through circuit- 
connections shown. 

In seeking to increase the thermo-.eleotrio effect, Mr. 
Harry B. Cox, of New Haven, Conn., has struck out in 
another direction, and as a result of his experimenta finds 
that the best results are obtained when the length of metal 
in circuit is as short as possible, and the fall in the “thermic 
potential? is as great as possible. 

With these facts in view, Mr. Cox's object is to produce 
in a thermo-electric circuit as pronounced a fall in heat 
potential, and to produce as large a movement of heat 
within the circuit, as possible. This he accomplishes by 
the construction of his elements, one form of which is 
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shown in the accompanying engraving, Fig. 4. As will be 
seen, each thermo-couple consists of two elements a, b, 
composed of unlike metals joined together in the manner 
shown. The strips a extend from one end of one large 
element 5 to the opposite end of the next adjoining ele- 
ment, and heat is applied at с, to the junctions at corre- 
sponding ends of the elements. The opposite junctions are 
a at as low a temperature as possible. A conducting or 
radiating strip d, of good conducting metal, is connected 
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joined to the conducting or radiating strip d. The object 
of the strips d is to produce as great a fall in thermic 
potential between the junctions as possible. 

It will be observed that the conductors or radiators, d, 
are connected between the junctions and extend out into 
the atmosphere. This prevents them from not only attain- 
ing the same temperature as the element, b, but in fact 
reduces the temperature of the element, and tends to very 
materially lower the temperature between the junctions, 
and thus produces the object sought for; that is, a pro- 
nounced fall in thermic potential. 

In applying this form of thermo-element in practice Mr. 
Cox employs the arrangement illustrated in Fig. 6. The 
elements, it will be noted, are ranged in the form of a 
ring. A series of these rings is then piled one above the 
other and separated by insulating material. The interior 
surfaces are covered with fire-proof material, and the 
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Fias. 6, 7, 8, 9, 10 AND 11.—RECENT DEVELOPMENTS IN THERMO-ELECTRICITY. 


with and extends from the elements б, between the portions 
of the same exposed to heat and cold, toward the source of 
cold. 

In connecting and constructing the parts the ends of the 
metal strips a and d are slit, as shown in Fig. 5, in such a 
manner that the metal composing the element 5 can be 
east around and make a firm connection with it. The 
metal composing the element 0 is alse cast areund and thus 


whole constitutes a furnace arrangement such as shown in 
Fig. 7. In order to avoid unequal heating, a series of hori- 
zontal deflecting plates are placed on the interior of the 
furnace, so that the heated gases are evenly distributed to 
the exposed elements. 

Finally, we would call the attention of our readers to a 
form of thermo-electric generator due to Mr. Hugo Mest- 
ern, in whieh the inventor has arranged his elements so 
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that one of the metals may be subjected with impunity to 
intense heat and still leave the other protected, though in 
close proximity to the former. The arrangement adopted 
is shown in the illustration, Fig. 8. 

The negative electrode consists of a cast iron metal 
block composed of the square base a’, with а screw-shaped 
part, a*, above which is a circular end piece, a', terminat- 
ing in a cone-point. In this metal block is placed the con- 
ducting-strip, n, which is cast in. A hollow asbestos cover- 
ing sleeve, f,is cemented to the part, a?, of each elec- 
trode, and the conical case, g, is screwed over а" and 47. 
Through the screwing of the case the asbestos block has 
its lower end pressed firmly on the negative electrode, so 
that between the insulating-sleeve, f, and the parts a’, «' 
and a? a complete junction is effected. 

The conducting- strips, n, have their upp r curved part 
terminating in the middle of the neighbori: ~ positive elec- 
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with the negative eloctrode, no escape of the melted metal 
or all. y can occur, owing to the construction of the asbestos 
sleeve and the ү "ctecting-mantle, so that any break down 
in the vlement 1: tnus guarded against. 


THE ELECTRIC GENERATING PLANT AT THE 
WILLOCK COAL MINE. 


In our issue of August 20, we gave a detailed descrip- 
tion of the underground electrical equipment installed at the 
First Pool Monongahela Coal Co.’s mines at Willock Sta- 
tion, Pa., by the Mill and Mine Electric Equipment Co., of 
Pittsburgh, Pa. This consisted of a number of the Her- 
cules coal mining machines and a pump, driven by Tesla 
alternating motors built by the Westinghouse Company; 
and to complete the details we give in the accompanying 
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ELECTRIC GENERATING PLANT AT THE WILLOOK COAL MINE. 


trode. The fluid metal of the positive electrode, consist- 
ing of some easily-fusible metal, such as antimony, zinc, 
or an alloy, is then poured into the opening of the asbestos 
tube, f, and the row of elements is ready. 

The elements constructed in the manner described are 
then arranged in a frame, two of which are N in a 
furnace, the arrangement of which is shown in the engrav- 
ings, Figs. 9, 10 and 11. The positive electrodes are kept 
as cool as possible, and for this purpose the battery is cov- 
ered with a metal case, in which, through a regulator, cold 
air is admitted from the outside. 

The construction of the elements has been so arranged 
that should the positive electrode, through the heating of 
the furnaee-battery, be melted at its point of connection 


engraving a view of the power installation. ‘This consists 
of two 12 х 20 Carter engines and one 80 h. p. 3-wire alter- 
nating generator. As will be seen, the generator has four 

oles, and in order to obtain the quarter phase difference 
1n the two branches of the 3-wire system, the armature is 
wound with two sets of four coils each which overlap each 
other. The field magnets are excited by a part of the 
armature current which is commutated, and the speed of 
the machine is such as to give 6,000 complete reversals 
per minute. 


THE STANDARD ELECTRIC Co., OF VERMONT, have received the 
contracts for a 800 light plant in the Sullaway Mills, Franklin 
Зага N. H., and а 300 light plant for J. B. Van Sciver, Camden, 

. J. 
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EDISON'S NOVEL ELECTRIC GENERATOR. 


Many attempts have been made heretofore to utilize in 
the operation of prime motors the expansion and contrac- 
tion of solid matter; but the expansion and contraction 
between practicable limits is so small that no mechanical 
means has as yet been obtained which would utilize these 
small movements for practical purposes. The problem is 
to transform the exceedingly small movements, which can 
be obtained by the expansion and contraction of solid mat- 
ter due to variations in temperature, into energy capable 
of practical use. Mr. Edison some time ago took up the 
study of this problem and has succeeded in designing an 
operative apparatus by applying the movements to the 
opening and closing of a шо circuit.. The arrange- 
ment is based upon the well-known fact that the resistance 
of air to magnetic lines of force or stress is about twelve 
hundred times that of soft iron. | 

Now, if short stout magnets are divided into two parts, 
with their faces accurately ground to fit together like two 
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Figs. 1 AND 2.—EDISON’S NEW ELECTRIC GENERATOR. 


surface plates and are magnetized nearly to saturation, an 
enormous force is required to pull them apart and open the 
magnetic circuit ; but if the faces are separated even to 
the slightest extent, say one two-hundredth part of an 
inch, the attraction is reduced enormously on account of 
the interposition in the magnetic circuit of a layer of air, 
whose specific resistance to magnetic stress is twelve hund- 
red times greater than the iron. Mr. Edison has found 
that a large percentage of the force required to entirely 
open the magnetic circuit must be expended in producing 
this first slight separation of the surfaces, and hence the 
energy to be gained by a further separation of the sur- 
faces is of much less importance. 

If, now, the magnetic circuit be covered in part by wire 
through which a current is passed, it can be magnetized 
and, if it is also covered in part by other wire, particularly 
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in the vicinity of the rupture of the circuit, induction waves 
will be produced in the latter coils when the magnetic cir- 
cuit is opened or closed to the slight extent stated. This 


small movement being within the practical limits of the 


expansion and contraction of solid matter, Mr. Edison is 
thus enabled to obtain the full value of the almost ii resist- 
ible force of expansion in solids for practical purposes. 

The manner in which this has been carried out in prac- 
tive 13 shown in the accompanying engravings, Figs. 1 and 
2, which show the apparatus in section and in plan view, 
respectively. Fig. 3 shows one of the elements of the 
generator enlarged. А 

Each element of the generator із а magnetic circuit A, 
one portion a’ of which is pivoted upon the part a, the 
movements of the latter producing the opening and closing 
of the magnetic circnit at the point a, the surfaces being 
fitted accurately together. One side of the magnetic cir- 
cuit is covered with energizing-coils B, while the other side, 
covering the point a, at which the magnetic circuit is 
opened and closed, is provided with the coils c in which 
current is induced. "Thus it will be seen that the magnetic 
circuit is opened and closed directly within the coils c. 


The touching of the surfaces at a causes the lines of mag- 


netic force to travel almost entirely through the iron form- 
ing the magnetic circuit, while the separation of these sur- 
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Fias, 3 AND 4.—EpisoN's NEW ELECTRIC GENERATOR. 


faces even to the slightest extent causes the lines of mag. 
netic force to strike out through the surrounding coils c, 
and thus induce current in those coils. These lines of force 
are again withdrawn by the closing of the magnetic cir- 
cuit, and thus a current of one direction is induced in the 
coils c when the magnetic circuit is opened, and a current 
of the other direction when the magnetic circuit is closed. 

To move the pivoted part or keeper a’ of the magnetic 
circuit, there are attached to 4“ a number of sheets р of 
nickel, which are secured to end pieces ö c. Entering the 
end piece b and the keeper a’, and connecting them to- 
gether, is a bolt d, by which the parts can be given the pro- 
per relative adjustment. The end piece c is set into the 
central hub e. A number of these elements are mounted in 
openings e in the top plate of the furnace, the top plate 
extending beyond the sides of the furnace, so as to keep 
the magnets away from the heat of the furnace and to per- 
mit them to be kept cool by the direct circulation of air 
around them. 

The products of combustion from the furnace pass up 
through the openings in the nickel sheets p, and thus heat 
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them. When they are cold, or not subjected to the direct 
action of the heat, the magnetic circuits are opened, the 
sheets being maintained under stress by the magnetio at- 
traction which tends to close the magnetic circuits. 

A revolving shield, or director of the heat, н is mounted 
upon a shaft f, and carries the shield on its lower end 
within the furnace. This shield covers one-half of the 
openings e in the top plate, and, being revolved slowly, suc- 
cessively closes the openings on its advancing side and 
opens those on its retreating side. Thus one-half of the 
nickel sheets will be cooling while one-half will be heating, 
those that are cooling producing a current in one direction 
while those that are heating are producing a current in the 
other direction in the coils c. 

For producing a continuous current, the coils, c, are con- 
nected together in a closed circuit, as shown in the diagram 
of the circuit connections, Fig. 4, while between the coils 
connections are made to commutator-springs, g, resting on 
a disc, Л. This disc is of insulating material except at 
two opposite points in its periphery, where it is provided 
with plates of metal. 'These plates are connected with 
two rings, i k, upon which rest springs, Im. The springs, 
g, being stationary, and the disc, 4, being rotated, the main 
circuit will be connected with the ooils, c, through those 
springs, g, which rest upon the metal blocks in the disc, Л, 
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THE EDISON-DICKSON MAGNETIC IRON ORE 
SEPARATOR. 


TuE separation of the magnetic particles from the gangue 
in magnetic iron ore presents no great difficulties when the 
iron particles to be separated are in the shape of grains or 
in larger masses ; but when the iron is present in the form 
of exceedingly fine particles, e by a large pro- 
portion of gangue, the usual methods are inadequate to 
separate the iron, and роо means have to be adopted. 

o meet such cases, Mr. Edison, in connection with Mr. 
Wm. K. L. Dickson, has designed the ore-separator 
which is illustrated in two views in the accompanying 
engravings. 

he ore, finely pulverized and either wet or dry, is fed 
in a continuous stream by the conveyer to the magnetic 
field adjacent to the lower pole of the first of the series of 
magnets shown, which are arranged with opposite poles 
adjacent. The iron particles are strongly attracted by 
the pole and tend to remain in the magnetic field. The 
heavy and loose non-magnetic material falls by gravity on 
the plate 19, and thence into the receptacle provided there- 
for. The continuous movement of the belt 2 tends to 
carry the iron peres away from the lower pole to the 
upper pole, and when the field of the first mentioned pole 


Кав. 1 AND 2.—EDISON-DICESON MAGNETIO ORE SEPARATOR, 


and thus the circuit-connections will be advanced with the 
movements of the shield, н, and a continuous current will 
be produced at the springs, / m. To take the commutator 
away from the influence of the heat, there is provided a 
horizontal shaft, n, which is connected by beveled gear 
with the vertical shaft, /, and has the same speed. A 
plate, o, carrying the stationary springs, g, is mounted 
upon the outer bearing of this shaft. 

For energizing the coils, B, a separate source of energy 
may be used, or the coils may be supplied directly from 
the apparatus itself, as shown in Fig. 4, a galvanic battery 
being used to energize the coils in starting and being after- 
Su removed from the circuit when the machine is started. 
It is evident that permanent magnets may be used in place 
of the electro-magnets, and that many forms of the ex- 
pansible body can be utilized, but Mr. Edison prefers a 
divided body or one having thin walls, so that it can be 
quickly heated and cooled. | 

Instead of using solids for the expansible body, Mr. 
Edison has also employed liquids, the expansion being pro- 
duced by hot water or steam passed through copper pipes 
coiled in a chamber or cylinder in which the liquid is 
placed. The expansion and contraction of the liquid pro- 
duce movements of a piston which is connected by its 
piston-rod with the keepers of the magnets. 


becomes overloaded the iron particles gradually work over 
to the upper pole, and in a short time the field adjacent to 
the upper pole also becomes loaded. The moving belt 
tends in the same way to raise the material away from this 
upper pole. At the same time the attraction of the magnet 
and the attraction of gravity force it back into the field, 

In this way the iron particles associated with and ad- 
hering to the gangue are beaten about and turned over 
and over and rubbed together in the magnetic field. "This 
action allows the free foreign matter to drop, and at the 
same time loosens material which may adhere with con- 
siderable force to the iron particles. In a short time, in 
the operation of the machine, the field of the first magnet 
becomes loaded, and the magnetic material'is slowl 
drawn by the adjacent pole of the next magnet to itself, 
thereby partially unloading the first magnet. ‘The materi- 
als receive over this second magnet the same shaking and 
agitation as described in connection with the first magnet, 
and when the second magnet becomes overloaded it yields 
its load to the third magnet, where the operation is repeated, 
and so on through the series. The iron by the time it 
reaches the last magnet is practically free from the gangue, 
and is taken by means of the pockets shown, into recept- 
acles provided for the purpose. 

In the actual operation of the machine very little iron 


254 


gathers over the lower pole of the шаре, owing largely 
to the fact that the moving belt or cylinder tends to carry the 
material to the upper pole and away from the lower pole. 


SCOTT'S FLASH SIGNALING LANTERN. 


Tus lantern is the invention of Commander Percy Scott, 
R. N., and has been designed with a view to enable signals 
to be sent on the Morse system with greater rapidity than 
has heretofore been possible, and from a point where the 

resent mechanical arrangement of shutter could not well 
be employed. | 

The lamp is surrounded by a number of vertical shut- 
ters pivoted above and below, and engaging by means of 
Short arms or toothed wheels with & central wheel. The 
motion of the latter is produced by an electro-magnet act- 
ing against the force of springs ; when the magnet is ener- 
gized a rapid but short movement of the wheel takes place, 
opening the shutters for a longer or shorter period, as de- 
sired, and produces thereby longer or shorter flashes of 
light. The action of the springs carries the wheel back to 
its original position as soon as the current is broken in the 
electro-magnet. The electrical circuits are arranged in a 
special manner with the view of avoiding running the lamp 


at full incandescence during such time as the shutters are ` 


closed, and consequently the light is obscured. The mag- 
net coils are, therefore, put in circuit with the lamp, the 
resistance of the former acting so as to dull the incandes- 
cence, but only to such a point as will allow the thick fila- 
ment necessary for the 100 c. p. lamp employed to be raised 
to its full incandescence during the period of the shortest 
flash which may be found possible to use in practical 
working. 

In order to further reduce the strain put upon the lamp 
by the heat developed during continuous running, a special 
switch is employed in connection with this lantern. The 
handle of the switch is hinged in such a way that under 


Fia. 1.—ScoTT SIGNALING LANTERN. 


normal conditions a strong string is pulled upon the end of 
it and breaks the main circuit to the lantern. 

In order to commence signaling it is necessary to pull 
down the handle against the force of the spring ; this com- 
pletes the circuit to the lantern, and a further depression 
operates the telegraph key controlling the shutters, The 
contacts are so arranged that in the act of opening the 
shutters the lamp and magnet circuits are momentarily 
in shunt to one another, and as the к. m. F. absorbed by the 
magnet coils is only eight volts, the amount of sparkin 
during signaling is very small. Extra contacts are stiached 
to the switch to enable a Morse instrument to be added 
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whereby the signals may be automatically recorded in the 
same way as in керу The aotion of the lantern is 
very satisfactory, and one of the original type has been in 
work for several months on board H. M. B. Northum- 
berland.“ | 

Our two illustrations show both the lantern with its 
shutters open, as is the case when no current is flowing, 
and also with its cover and tube removed to show the inner 
details. At a is shown the form of holder adopted. 
which, by unscrewing the fly nuts, B, enables the lamp t» 
be at once removed for the substitution of a new one ; at 
c are the two magnet coils, actuating the armature ; and 
at D are three terminals respectively joined to the magnet 
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FIG. 3.—Scorr SIGNALING LANTERN. 


coils, the lamp and one dynamo terminal. The framework 
supporting the shutters is complete in itself, so as to be 
removable in the case of any repairs being necessary to 
E 1s а stout 
tube enabling the lantern to be fixed on the top of a mast, 
to which it is pinned through the hole seen in the side. It 
may equally well be suspended from the ring attached 
to the cover. 

It is hoped that by means of this lantern it may be pos- 
sible to attain to such speed in flash signaling that the two 
parties may be able to interpret each other’s signals, which 
at present, owing to the different rates at which the signals 
are sent, is found to be very difficult. 

The work in connection with this lantern has been 
entrusted to Woodhouse & Rawson, United, Limited, of 
London, the well known electrical engineers. This lantern 
can, of course, be used for signaling by the merchant 
marine, and on any ship fitted with the electric light. 


IN FAVOR OF ELECTRIC ROADS. 


The Boston Advertiser presents interesting and important in- 
formation as to the working of electricity in connection with 
street cars in several cities of the Union. The testimony thus ob- 
tained is almost invariably in its favor. The result is encouraging, 
of course, to the public of Boston, in which the system is estab- 
lished, and is likely to remain. There are special difficulties attend- 
ing it here, from the fact that a portion of our streets in which it 
is used are narrower and more crossed than in most of the other 
places, yet in the severe test which overhead electric wires are 
undergoing this week there has been a gratifying success, as far as 
safety is concerned, and we have strong hopes that it may be con- 
tinued. The Advertiser's survey comprehends cities in all quarters, 
and the uniformity of the intelligence that comes from them is 
remarkable.—Boston Herald.  : | 
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ELECTRIC WELDING IN CONNECTION WITH THE 
DROP PRESS. 


Ir is but a few weeks since that we drew attention to a 
variety of interesting developments in the application of 
electrio welding to the working of metals, and now are 

in able to note a further application devised by Prof. 
отвор. In this latest work Prof. Thomson has, as it 


were, combined his electric welding apparatus with a drop. 


press ід the ingenious manner illustrated in the accompa- 
nving engravings, Figs. 1 and 9, which are so clear as to 
need wo further description. 

The operation of the combination is exceedingly simple. 
When the pieces are to be welded under the drop, the drop p, 
is raised and sustained in an elevated position. The bars, 
B B/, are put into the clamps, slightly olearing the lower 
anvil, a, and abutted fairly well The current is put on 
while the pieces are being pressed together at the joint, J, 
and gradually the joint attains a velda heat, as well as a 
section of the bars on each side of the joint. At this mo- 
ment the drop is allowed to fall and completes the work, 
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after which the welded piece is removed for the insertion 
of others. 5 

One of the ways of preparing the ends of the pieces is 
shown in Fig. 3, the two ends being slightly soarfed or 
tapered before welding. between the drop and the anvil. 
It is found that this preparation, which is shown in a still 
more exaggerated form in Fig. 4, produces a partial la 
and a partial butt-weld of very great strength and uni- 
formity. И 

Fig. 5 shows how the pieces are pressed together when 
they become plastic and before the descent of the drop. 
They tend to ride up a little one upon the other on account 
of the slanting surfaces. As soon ав the welding heat is 
reached the descent of the drop welds and completes the 
joint. $ i : | RIT 

For butt-welding the pieces are prepared with a round- 
ed surface, as in Fig. 6, placed in contact and afterward 
pushed up to form a burr or expansion, Fig. 7, before drop- 
ping. It is advisable, however, in welding not to form too 
great ап expansion of this kind, and it is also desirable 
that the clamps, c с’, one or the other, be movable toward 
the other when the drop comes down, so that the metal 
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may spread endwise during the formation or shaping of 
the bar. This latter precaution may be entirely obviated 
by striking the pieces when they have attained, from the 
shapes shown in Fig. 6, a partial butt-weld, indicated in 
Fig. 8, a slight depression existing around the joint or 
metal section, which, when the drop descends, is completely 
filled up with the hot and plastic metal at the welding 
temperature, so as to give a finished and smooth surface, 
as in Fig. 9. 

By making the surface of the drop and anvil more com- 
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Fias. 8 TO 11.—SAMPLES OF ELECTRIO WELDING AND DROP 
| | FoRGINGS. 
plicated in outline, almost any form of work may be accom- 
plished. Thus two joints, Fig. 10, may be made and fin- 
ished in one operation, and in making a chain-link of two 
of the pieces, Fig. 11, both joints may be struck at one 
operation into the desired form. 
Although designed more particularly to effect the elec- 
tric welding of separate pieces, it is also well adapted to 
the making of drop-forgings. 


THE SIEMENS-VIOLLE STANDARD LAMP.! 
BY DR. E. LIEBENTHAL. 


Tue forms up to the present suggested for obtaining the 
unit of light passed by the Paris Congress have all of them 
many inconveniences, being both difficult to manage and 
most of them costly. That illustrated in the accompany- 
ing figure has been specially designed to overcome these 
difficulties. A stand some 4 in. high carries a box, K K, 
shown full size in the figure. On the bottom of the box is 


THE SIEMENS-VIOLLE STANDARD LAMP. 


an insulated metal plate, a, on which is a small drum of 
platinum strip, В, a movable half cylinder, m, a larger 
fixed one, M, and a terminal, p. "The strip passes under. M 
and m, against which it is pressed by the spring, /, and 
thence to the plate, 8, where it is clamped by the claw, z. 
The strip is now stretched by turning m back wards, and 
on passing a current through the instrument the platinum 
strip is melted, the light being observed through the aper- 
ture, D. The handle, 9, is now. pressed, pushing s and z 
forward, and at the same time lifting z. On pulling g 
back, z falls again, clipping the end of the platinum, and 
drawing оп a fresh piece for the next reading. 
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The lamp does not absolutely fulfill the requirements of 
the Congress, as the source of light is platinum just melted, 
instead of melted platinum on the point of solidification ; 
but, if it should be found necessary, a correction faotor 
may be ascertained once for all. The cost is infinitesimal 
compared to that of the original standard, one gramme of 
platinum, costing about 65 cents, being sufficient for 50 
readings. The metal is also obtained pure without diffi- 
culty, as there is, of course, no fouling due to the source 
of heat. 

Preliminary trials with the lamp showed several small 
defects in the means of making contact on the right-hand 
side ; these, however, were overcome by covering M with 
platinum, and abolishing m altogether, the strip being 
tightened by manipulating g. It was found also that more 
or less tension had but very slight effect on the results ob- 
tained. The current used varied from nine amperes to as 
much as double, due to variation in the gauge of platinum 
supplied. The strip used was about 5.5 mm. broad and 
.011 mm. (.44 mils.) thick. A very large number of com- 
parisons were made against the amylacetate standard, the 
current being slowly augmented, and the grease-pot carrier 
slid along the photometer bar as the light increased, the 
point at which the carrier stood when the coil fused being 
taken as the reading. The results obtained do not agree 
perfectly among themselves, the mean error in 180 read- 
ings being 2.9 per cent., whereas the same observer made 
two amylacetate lamps agree within 0.95 p cent. The 
errors are attributed both to variation of the platinum 
standard itself, and also to the fact that just before 
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Fic. 1,—HOLLINGSHEAD’S SECONDARY BATTERY PLATE. 


melting the light is considerably whiter than the amyl 
standard. 

As the final result Dr. Liebenthal gives the value of the 
amylacetate standard as .569 Congress unit, 

err v. Siemens originally gave the figure as 0.; legal 
unit, but thought that this was probably too high, owing 
to impurities in the platinum. 

From previous experiments the value of the English 
standard candle had been found to be 1.169 that of the 
amylacetate lamp, which makes the legal value of the can- 
dle .665 legal unit. On the other hand, M. Violle himself 
has made the value .54, a difference of over 20 per cent. 

In conclusion Dr. Liebenthal says that owing to the color 
the platinum lamp is best suited for arc-light determina- 
tions, and recommends that the platinum should only be 
about .2 to .8 mils thick. 


HOLLINGSHEAD'S SECONDARY BATTERY PLATE. 


THE reduction in the weight of storage batteries has, 
for obvious reasons, been one of the chief aims of those 
engaged in their construction, and various methods have 
been employed to attain that end. Among others, we may 
note the construction in which all vestige of the usual grid 
has been removed, the active plate consisting merely of a 
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compressed mass of lead oxide. This form, however, has 
been open to the objection that crumbling takes place.in 
time as the battery is worked ; and, hence, to avoid this, 
and still obviate the necessity of using a metal grid, Mr. 
W. B. ip унүн. of Bronxville, N. Y., has designed 
the type of plate shown in the accompanying engravings. 
This plate, as shown in Figs. 1 and 2, consists of the active 
material, a, such as red lead or black oxide of manganese, 
inclosed in a crust, ö, of porous material and having a car- 
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bon or other conductor, c, connecting with it through the 
crust. 

Mr. Hollingshead makes the crust of plastic kaolin in 
two parts, and then incloses the material and joins the 
edges of the parts in the manner shown in Figs. 2 and 8, 
after which he bakes the crust and produces the porous 
condition. The crust is provided with lugs, d, projecting 
from the sides, for suspending the plate in the jar. 


ELECTRICITY AT THE AMERICAN ASSOCIATION. 
BY PROF. H. 8. CARHART. 


Tax address of Prof. Cleveland Abbe, vice-president of 
the Physics section of the American Association for the 
Advancement of Science, at the recent Indianapolis meeting, 
was on Terrestrial Physics. It touched upon the obscure 
question of the origin of terrestrial magnetism. Prof. 
Abbe concludes from the low permeability of iron at high 
temperatures that the metallic portions of the earth’s 
interior cannot be magnetized, and that terrestrial magneti- 
zation must be restricted to the earth’s shell or crust. He 
therefore inclines to the theory of magnetism derived 
from terrestrial currents in planes at right angles to the 
axis of rotation. He reasons that the earth is immersed in 
a dielectric, and is placed_in some kind of electrical field 
due to solar radiation. If this were the саве it would re- 
quire no inconsiderable currents round the globe as a 
solenoid to produce the known terrestrial magnetism, since 
the cause operating to үү permanent magnetism in 
the earth's interior would also prevent such material from 
Serving as the core of an electro-magnet. 

In the physical section Prof. Mendenhall presented 
facts, derived from the magnetic observations of the Coast 
and Geodetic Survey, going to show that magnetographs 
often record earthquake disturbances, not as mechanical 
shocks, but as magnetic perturbations, These he conceives 
to be due to the sudden stresses to which the earth is sub- 
jected in earthquakes; and these stresses modify the 
earth’s magnetism. In support of this view he showed, 
from an analysis of the photographic records of magneto- 
graphs, that two diurnal fluctuations in declination depend 
upon lunar action ; and he ascribes these to the stresses in 
the earth’s crust produced by the same forces which raise 
the tides. The subject will be pursued further by observ- 
ers of the Geodetic Survey. TP 

Prof. Nipher, of St. Louis, described а new method of 
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measuring the electrical resistance of liquids, such as the 
internal resistance of a battery. It consists briefly in plac- 
ing the resistance to be measured in one arm of a bridge 
with a two-part commutator to effect rapid reversals of 
the current through the electrolyte. From measure- 
ments thus far made the results are found to agree with 
those of approved methods to within one per cent. 

Mr. E. G. Merritt described the peculiar behavior of a 
galvanometer when used with а thermopile. It consists in 
small periodic pauses in the deflection of the needle when 
the thermopile is exposed to a steady source of heat 
radiation. 

These pauses, which may even amount to reversals in the 
motion of the needle, for a short distance, are always equi- 
distant in time ; and the first maximum bears a definite 
ratio to the total deflection which the needle will reach if 
the radiation upon the face of the pile becontinued indefi- 
nitely. Comparisons of different sources of radiant heat 
may, therefore, be made by observations of the first maxima 
occurring at the first pauses of the needle. The phenome- 
non was shown to be due to the composition of a damped 
vibration of the needle, and a deflection produced by an 
E. M. F., thelaw of variation of which may be expressed by 
an exponential curve. The paper was an admirable ex- 
ample of a short investigation completely worked out. 

tions A, B, с, and p of the Association spent one day 
by invitation at Terre Haute and held sessions in the Rose 
Polytechnic Institute. An elegant dinner was served at 
the Terre Haute House to the 200 guests, and Col. R. W. 
Thompson, ex-secretary of the Navy, made the address of 
welcome. Col. Thompson welcomed the Association to the 
same place nineteen years ago. Не excited lively interest 
by his vivid narrative of experience with Morse and of his 
efforts to secure a $25,000 appropriation from Congress to 
construct an experimental telegraph line. In this connec- 
tion he said that one of his colleagues was subsequently de 
feated for Congress because his constituents disapproved 
of his vote for the appropriation for the telegraph. What 
а commentary on the righteous judgment of the people ! 


Many members took occasion during the meeting to ride 


on the electrie-railway, in Indianapolis. It works admir- 
ably ; and the central line of iron poles, cany the 
wires, is an ornament to the street rather than a disfigure- 
ment. A large party accepted the kind invitation of the 
Parry Manufacturing Co. to visit their factory for the pur- 
pe of witnessing electric welding on a commercial scale. 

hey saw a single workman welding wagon tires at the 
rate of about three per minute. Two men were engaged 
in welding inch axles also, and both operations were con- 
ducted with the most gratifying success. The process is 
very satisfactory to the manufacturers, and its rapid intro- 
duction into large plants is assured. 

The papers presented to the physics sections of the 
Association included a relatively smaller number on elec- 
trical topics this year than fon several meetings. Other 
departments of physics received a larger share of atten- 
tion than usual. The papers were of a high average, but 
none reached the highest water mark. 


LOCAL INTERESTS IMPROVED BY ELECTRICITY. 


Electricity is doing more for the country towns, says the Pitts- 
burgh Dispatch, than all other agencies combined. It is lighting 
villages that would otherwise be groping in the dark, for gas cor- 
porations do not settle in such places. The game is not big 
enough. But the greatest thing electricity is doing for the small 
towns is the running of the street cars. This has given them a 
forward impetus that has been of immense benefit to all of their 
business interests. A great deal of the vim and push seen in 
Western Pennsylvania towns is due to electricity. 


THE new state of Washington is a pretty lively place. There 
is no lack of enterprise within it. The towns of the state are rap- 
idly adopting electricity for lighting and motive power p ‚ 
The electric lighting company of New Whatcom has decided upon 
the . mass alternate current system and will immediately 
install a 760 light plant. 
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THE BAROTHERMOTELEMETER.! 


Tuls instrument, the invention of Mr. Johnston Stephen 
and the Lord Justice Clerk, is designed for the purpose of 
enabling observers to take readings as often as desired, and 
by a single wire, from barometers and thermometers placed 
at great heights or distances, without the necessity of the 
observer being resident where the instruments are placed, 
thereby saving much expense, and enabling observations to 
be taken at points where residence might be impossible. 
The barometer has inserted in its mercury a rod of insulat- 
ing material, on which a screw thread has been cut, and on 
this thread a fine wire is wound, An electric circuit estab- 
lished through this coiled wire to the mercury, and by a 
conductor from the mercury to earth, will, of course, meet 
with more or less resistance, according to the height of the 
barometer, as the coils are more or less short-circuited by 
the mercury. The thermometer has two carbon threads 
passed down into the mercury, and in the same way as in 
the case of the barometer, the resistance is increased or 
reduced by the fall or rise of the mercury lengthening or 


Fias. 1 AND 2.—THE BAROTHEBMOTELEMETER. 


shortening the circuit through the carbon threads. The 
procedure by the observer at a receiving station consists in 
taking, first, a reading of the line resistance, without pass- 
ing the current through the instruments, then passing the 
current through the instruments in succession, and taking 
readings, correcting these by the reading of the line wire. 

The mode in which these changes are accomplished is 
shown in Fig. |. The flat coil A в is balanced on the pivot 
x, and the permanent fixed magnet F є rests within the 
coil. On the circular disc to which a B is attached, a curved 
tube c D is placed, which hasa metal plate along its lower 
side, and a small quantity of mercury (shown by the shad- 
ing). Three wires are inserted in the upper side of the 
tube, one in the centre, and one near each end. When the 
tube c рів at rest a weak current passed from the line 
through the centre wire will not disturb the position of c p. 
The line resistance can thus be noted. If a strong + cur- 
rent be then passed, c D is moved so that the mercury 
leaves the centre wire and makes contact with one of the 
side wires, and thus shunts the circuit from the line through 
the barometer circuit, the resistance of which is then 
checked. The thermometer is then checked by passing a 
strong — current, which turns c р in the opposite топса, 
and makes the circuit through the other side wire. The 
mode in which these switchings are accomplished at the 
observing station is shown in Fig. 2. It will be seen that 
when the key L is used à weak current passes to line; when 
the key B is used a strong ＋ current passes, and when the 
key T is used a strong — current passes In each case 
when the key is still further depressed it gives the current 
an alternative path through a bridge and proportional coils, 
thus enabling the readings of the resistance to be taken. 
The upper side of thelarge key which connects the rheostat 
is covered with insulating material to prevent short- 
circuiting. 
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ELECTRICITY AS APPLIED TO THE EXTINGUISH- 
ING OF FIRES: 


BY H. L. LUFKIN. 


To speak of electricity as even a possible agent in the extin- 
guishing of fires would seem absurd 1f we look for our informa- 
tion only in the daily press, which would lead one to believe that 
the mode or form of motion known as electricity was potent onl 
as an incendiary to 5 conflagration and death. You will 
readily concede that of all the elements in nature none possesses 
so wide a range of applicability as electrici Since its firat com- 
mercial use by Cook and Wheatstone in their railway telegraph 
in 1886 and 1838, followed by Morse in 1844, its development has 
been simply wonderful, especially in the past fifteen years. In 
tlie telegraph it is made to convey intelligible characters; in the 
telephone, articulate sounds; with it metals may be welded, light 
produced, power distributed, metals deposited by electrolysis, 
surgical operations performed by electro-cautery ; nervous sys- 
tems are toned up by galvanism and faradism ; our street cars are 
operated by it, and our steam roads will soon follow ; it pumps 
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which may be hauled about as the present fire engines are. This 
involves the necessity of a convenient place for connection with 
the electric light or power wires of a city at, or near, each fire hy- 
drant, and also involves the maintenance of an expensive comple- 
ment of horses, as in the present system. The pumping capacity, 
also, of any portable engine is of necessity limited to a weight and 
constructiou which can be readily hauled by a pair of horses with 
reasonable speed over the varying grades of а city. This at times 
is a serious matter in cities where heavy es are uent, 
especially in the winter time when streets are obstructed by snow, 
ice, etc. Prompt response to an alarm is, of course, a necessity, 
and involves the driving through crowded streets at a speed which 
is, certainly to the uninitiated, frightful, though singularly free 
from accident. 

In lieu of these portable pumping engines and their several 
more or less objectionable features, I would submit for your con- 
sideration a system of stationary pumping engines, the operation 
of which I trust I may be able to make clear to you with the aid 
of these diagrams: 

Let me first call your attention to the diagram, Fig. 1, illus- 
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Fid. 1.—LUFKIN’S METHOD OF ELECTRIC FIRE EXTINGUISHING. 


the organ in our churches, it runs the sewing machine in house- 
hold and factory, it mines our coal and hauls it out, and why, I 
may ask, should it not be applied to the extinguishing of fires? 
Surely it is to-day an important factor in that direction, for does 
it not with wonderful intelligence advise you not only of the first 
manifestation of a fire, but of ita exact location by means of the 
automatic fire alarm? Let us go a step further and cause it also 
to turn the water on and thus extinguish the fire. 

Retrospection in this application of electricity shows us an 
alinost undeveloped field. There has been some work done in the 
line of electric motors applied to pumps for domestic water supply 
where the city pressure is insufficient for all domestic require- 
ments; also in the application of electric motors and pumps for 
supplying water under pressure for hydraulic elevators. As ap- 
plied to fire department uses, there have been devised a number of 
electric motors and pumps, or electric pumping engines on trucks, 

Sa A paper read before the Firemen's Convention, Detroit, Mich., Aug. 20, 
1889. 


trating a stitionary system of water distribution for fire ригровев 
under electrical control. 

In this diagram A represents a hydraulic piston, the valves of 
which are controlled by the electro-magnet, B, the circuit through 
the magnet, and, therefore, the piston valves, being gontrolled bs 
the switches, О C О, etc. 

E representa a starting box or rheostat in circuit with the elec- 
tric motor, F, which is connected by belt or gear ¢o the pump, a. 
Radiating from the pump, G, is a system of piping connecting to 
hydrants or plugs, H H H, etc. 

The diagram here shown is supposed to represent a city block 
or square. The pumping apparatus is represented in the centre 
of the block, though it is obvious that it may be placed in any 
convenient location which may be available and where it will be 
out of reach of frost, the system of piping being provided with a 
draw-off valve near the pump so the system may be com- 
pletely drained, if necessary, after use 


The operation of this system is as follows : The hose carriage, 
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with its complement of men, drives up to any of the fire plugs ; 
the hose being attached, the switch, C, is turned. This operates 
through the magnet. B, and the piston, A, to throw over. the 
switch on the starting box, and thus immediately throws the 
motor and pump into action. Each district would, of course, be 

rovided with its motorneer, who would attend all fires in his dis- 

ict and care for the motor, pump, etc., during the fire, and 
whose duty it should also be to daily inspect the apparatus in his 
district to see that it is kept in proper repair. The motors would 
in these cases be connected to the mains of some company supply- 
ing electricity for light or power. whose charge for this service 
should certainly be merely nominal. 

Tbe water could be drawn from a city supply or from an 
independent supply provided for fire purposes only. 
of these stationary plants also may be equal to the capacity of ten 
or fifteen engines, if ne , and the motor so connected to the 
pump that the pressure would remain the same on the system, 
whether only one stream or the full capacity of the plant were 
« alled for. These stations could also be made to cover a con- 


si-lerable territory, if desirable, and the several districts included 
in a general system could be connected together with suitable 
v ilves between them so that they could be operated separately, or 
together, as the пеле of the fire might demand. 

aracter, with a capacity of 200 h., p., which 


A plant of this c 
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present in use. The blowing out of a thermostat or other device 
which now brings the sprinkler into operation could also be made 
to start a motor and pump, and thus furnish 4 practically inex- 
haustible supply of water in place of the limited tank supply now 
in use. There are, however, numerous recorded instances where 
these automatic sprinklers have been too previous,” if I may be 
allowed the expression. In this connection I would ask your consid- 
eration of the diagram, Fig. 2, which illustrates a sprinkler system, 
which, while not automatic in its action, possesses some features 
of advantage over the automatic system, especially in stores or 
warehouses which are constantly patrolled. and therefore under 
surveillance. In this system the pump G and motor F are con- 
trolled by the same devices of piston a and magnet B as the 
system previously described. Connected to the pump and dir- 
tributed through the several rooms or apartments to be protected, 
is the system of sprinkler piping R. On each floor, or in each de- 
partment, if desirable, is situated à valve in & branch from the 
main piping. controlling the sprinkler system of the floor or 
apartment. This valve is controlled by a piston A and magnet B, 
similar to the ones controlling the motor and pump. The several 
magnets in the building are independently in series with the 
motor magnet. On each floor, or in any number of places on the 
floor, азе convenient push buttons or switches, o, which, being 
closed, act to start the motor and pump and at the same time 
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FIG. 2.—LUFKIN’S METHOD OF ELECTRIC FIRE EXTINGUISHING. 


would be capable of delivering about 2,500 to 3,000 gallons of 
water per minute, or, say, 165,000 gallons per hour, against 150 
pow pressure, could be set up and piped to cover quite a num- 

r of city blocks, say 10 or 15, at an expense of $20,000. The 
cost to operate this plant at its full capacity would not exceed $10 
per hour, or, at the rate of 16,500 gallons of water for every $1 
of cost. When the fire is out the cost stops оше The wear 
and tear expense on a large plant of this kind should not be as 
great as on a single steam fire engine, to say nothing of the cost 
of maintaining horses and harness. 

With this reference to a possible application of electricity to a 
pumping system for fire department uses, let us see what can be 
done in the way of protecting isolated buildings. The automatic 
sprinkler has become a familiar sight іп many of our large stores 
and warehouses, and the reduction in insurance rates wherever 
these sprinklers are applied is ample evidence of their value. A 
modification of the system as at present applied suggests itself to 
me in the use of a motor and pump in place of the roof tank at 


open the valve in any apartment connected with the switch closed. 
ere desirable, & second system of switches might be arranged 
which would act to stop the motor and pump and closethe valves. 

It seems to me that in а theatre a system of this description 
would be particularly desirable. There could be located in any 
number of places about the theatre sets of switches controlling 
the entire house On the discovery ofa fire in one of the dressing- 
rooms the sprinkler could be started in the room from any of these 
several switch boards or in the room itself. In this manner, also. 
the exits and lobbies could be literally flooded, and thus allow of 
the harmless escape of the audience, even should the fire practi- 
cally surround them. 

These are some of the possibilities of electricity as applied to 
the extinguishing of fires, and I submit that, while electricity is 
making such giant strides in the mechanic arts, its inevitable ap- 
plication as a power for theoperation of fire department apparatus 
is by no means a remote possibility, but will be found an actual 
necessity. 
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ELECTROLYTIC THEORIES.' 
BY PROFESSOR d. F. FITZGERALD, F. BR. s. 


Electrolysis has been sig) Gauge on two different theories by 
Grotthüs and Clausius. generaly received they differ. 
Grotthüs' theory, as generally given, assumes that the molecules 
in an electrolyte are both polarized and moved by the electric 
forces within the liquid. This seems so far untenable that it 
would appear that double the electric force would double both 
the polarization and the motion of the molecules, and so should 
produce four times the electrolysis. The objection, however, as- 
sumes that we know the causes resisting the motion, aud with 
proper, and not very improbable, assumptions as to the resistance 
to motion depending on it and on the polarization, a linear rela- 
tion between current and electromotive force, i. e., obedience to 
Ohm's law, seems possible. A modification of Grotthüs' hypo- 
thesis ia the direction of Clausius' is, however, possible. Sup- 
pose that when polarized the molecules drew one another apart at 
a rate proportional to the polarization. This at once makes the 
relation between electric force and the decomposition a linear 
one, and so satisfies Ohm's law in the case of small currents. It also 
so far agrees with Clausius' hypothesis that it explains electrolysis 
and double decomposition as properties of the same kind. The 
molecules in a liquid will кошот be arranged by accident in 
the proper polarized condition in a cloeed circuit for drawing one 
another apart ; and if the circuit includes molecules of different 
kinds, there will result double decomposition. There seem to be 
very serious difficulties in supposing that uncombined atoms are 
for any finite time free in the liquid; and thesupposition that it is a 
particular arrangement that is required before exchanges take place 
and that with this arrangement exchanges take place of their own 
accord, seems to explain electrolysis and double decomposition 
without supposing free atoms to exist within the liquid. I have 
not assumed Prof. Armstrong’s suggestion that the proper ar- 
rangement for double decomposition is a double molecule; but it 
seems а likely hypothesis, and one that should be investigated 
from the chemical, rather than the physical, side. 

There are some other phenomena that have been explained 
upon the supposition that free atoms are gadding about in a liquid. 
Such are the lowering of the boiling and freezing points by so- 
lution of salts, and their effect on osmotic pressure. If dissociated 
atoms are going about in a liquid as in a gas, it seems impossible 
but that they must diffuse at different rates ; and that this is not 
observed seems conclusive against the hypothesis, no matter what 
else the hypothesis may explain. nsider solution simply. 
Why does chloride of sodium dissolve in water? There must be 
some strong affinity between the two of a chemical or semi- 
chemical nature to break up the cohesion of the crystal; and it 
seems reasonable to assume that this same affinity keeps the 
molecules of NaCl moving about among the water molecules, so 
that they diffuse about. Now if the forces drawing them about 
be independent of the nature of the molecule, most of the phe- 
nomena explained by gaseous laws are explained. Pressure of a 
gas depends, at any temperature, on the number of molecules, 
and not on their kind. This is Avogadro’s law, by which molec- 
ular weights are calculated ; and if the forces drawing a molecule 
about in a liquid are independent of the kind of molecule, the 
very same law of pressure would hold, the pressure forward of 
molecules of different kinds would depend on their number only, 
and in the same way as Avogadro's law would enable molecular 
weights to be calculated. In this connection it is well to state 
that some bodies may, nevertheless, be much better able to pro- 
duce pressure than others, because of their being more easily 
polarized, i. e., turned into an effective direction. A molecule 
which could be easily turned into an effective direction would be 
about twice as effective as a molecule which went about in a 
higgledy-piggledy way; and one would consequently expect 
electrolytes to produce more, nearly double, the oemotic pressure 
that other bodies did. As to the changes of boiling and freezing 
points, they seem explicable by exactly the same hypothesis. 
The reduction of vapor pressure by molecular affinity of dis- 
solved salt would depend only on the number of molecules of salt 
if all salts have the same molecular affinity for water; and the 
same would apply to the change in freezing point. Hence all 
these phenomena are explained without assuming free atoms, and 
they are all explained by what can hardly avoid being a vera 
causa, namely, whatever affinities they are that cause solution, 
which latter is an unexplained phenomenon on the dissociation 
hypothesis. That it is reasonable to think that the forces keeping 
the mulecules of salt moving about in the water are independent 
of the nature of the salt, appears from various considerations. In 
the first place, these forces are in all probability due to the resid- 
ual affinities of the non-metallic elements. These same forces 
are probably the cause of crystallization. These are old sugges- 
tions. That these residual affini:ies should be nearly the same for 
different combinations does not seem at all unlikely. 

If a rather shaky argument in favor of its likelihood on me- 
chanical grounds is desired, the following may deserve attention. 


1 Communicated to the London Electrician by the Secretaries of the 
Electrolysis Committee of the British Association. 
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Suppose a molecule of NaCl, for instance, at rest, or nearly so, in 
a crystal. Subject it to this amuy Its velocity, after it has 
ne a distance, s, will be given by some such relation as 
8—] т 0°. Now, for the sake of temperature equilibrium, with 
molecules of somewhat similar structure, | m v? must be the same 
in all. It seems likely that, at least approximately, the kinetic 
energy of motion is proportional to the total energy, and that this 
is the same for each molecular group: if во, the kinetic energy 
must be approximately the same for different groups. Now, with 
very dilute solutions s must be nearly the same for different mole- 
cules, and if so we get that for temperature equilibrum f must: 
be independent of the nature of the molecule. How tbis equali- 
zation of f for different kinds of molecules comes about may be 
as follows: Molecules in a liquid move about among one another, 
but are well within the sphere of one another's attraction, as is 
evidenced by superficial tension and by the tension to which a 
liquid can be subject. A very small change in the distance apart 
of the molecules means, however, a very great change in the forces 
between them, as otherwise they would be extensible and com- 
pressible like gases. It seems likely, then, that when a salt dis- 
solves in a liquid it requires for temperature equilibrium that the 
distances of the molecules should change by the very smal] amount 
required in order that f may become the same for all substances. 
The very minute change in distance would not sensibly affect s. 


AN UNKNOWN PHILOSOPHER—GAULARD.! 
BY EMILE GAUTIER. 


UNDER the presidency of Alessandro Volta—a name of des- 
tiny—there has just been organized in Italy a club of engi- 
neers and scientists who have voluntarily assumed the pious work 
of organizing a subscription with the view of erecting a statue to 
the nch electrician, Lucien Gaulard. 

This act in itself was nothing particularly 1 

It was simply natural that the Italians should e a duty 
and an honor of paying this posthumous tribute of admiration to 
our countryman and moulding him in bronze, for the sufficient 
reason that in 1884 he exploited before their eyes and on their 
account the marvellous discovery of which they had the 


first fruits. * 
What, on the contrary, is astonishing, is that they have been 
permitted to make the start. 


But it is chiefly in France that it is true to say “No one is a 
prophet in his own country." Often it is not even enough to die 
in order to obtain justice. 

Such precisely is the case with poor Gaulard, of whom, I would 
bet heavily, not nine Frenchmen in a hundred knew even his 
name. 

And notwithstanding all, this illustrious unknown has revolu- 
tionized electricity. Notonly has heconceived but also effected one 
of the most prodigious industrial miracles of the closing days of 
the present cen , and were History just, it is by the side of 
Edison that she would legitimately place him. 

Is it not to him, in fact, that the entire honor of the first distri- 
bution of electric light over great distances really gs? 

It was at Lanzo, upon exactly the same site where the commem- 
orative monument dedicated to his memory by the gratitude of 
strangers will be erected, that six М-ы ago, at the time of the 
International Electrical Congress of Turin, the place was uncon- 
sciously consecrated by his genius. 

Thanks to the pen that bears his name (associated with 
that of only one other—an Englishman—from whom he could 
always find encouragement and support); thanks to the trans- 
formers of Gaulard and Gibbs, of which the technical description 
would be too long and dry to be set forth here, and whose value 
needs no demonstration, he succeeded there upon a circuit of 80 
kilometres in feeding 112 electric lampe of the most different sys- 
5 with the incredible delivery of more than 90 per cent. 
efficiency. 

Never before had an equal distribution of light been made. 

The experiment ca a great sensation everywhere, and it 
was to Gaulard that the jury of the congress, composed of dele- 
gates from the academies of the entire world, decreed, without 
hesitation, the international prize of 10,000 francs, with the ‘‘grand 
gold medal.” 

This did not prevent, four years later, the unfortunate great 
man, whose unpardonable crime was that of not pow: either a 
magnate or a ‘‘struggle-for-lifer,” from dying at the age of 
thirty-eight, in the full flower of his maturity, at the Hospital of 
Sainte Anne, hopeless, insane, his brain exhausted by the fermen- 
tation of bitterness. 

It was just the moment when, by the cruel irony of fate, his 
invention took a development that even in his most ambitious 
dreams, he had never dared to anticipate. 

Destiny sometimes has these atrocious refinements of cruelty. 
Perhaps it is necessary, that, like all new deities, the fairy Elec- 
tricity should also have her martyrs. 

At this very hour one hun thousand horse-power maintain 
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one E OH lamps by the use of the methods created by Lucien 
ulard. 

In London the single station of Grovesnor Gallery, equipped 
on this system, generates the current for 40,000 lamps over a cir- 
cuit of 120 kilometres. It is to the same apparatus that on the 
other side of the Atlantic, the Westinghouse Company owes its 
capacity to light 150 American cities. 

Here in France, in revenge —excepting only the city of Tours— 
the invention of the unhappy innovator is nowhere yetin operation. 

You see that the transformers (secondary generators) of Gau- 
lard and Gibbs will not be acclimated in France, although every- 
where else ; that is to say, not until they commence—for progress 
is never stopped—to be out of date and to grow old. 

Not even in his own country does Gaulard receive the tardy 
reparation made to such other misunderstood geniuses as Denis 
Papin, Philippe Le Bon, Nicolas LeBlanc, Sauvage, Millet, and 
“tutti quanti," who were all unable to win the prize at the game 
of distributive injustice, or to learn the taste of the heady wine of 
triumph. While the names, infamous forever, of Gabrielle Bom- 
рас and Michel Eyraud аге now in every mouth, the ignorant, 
orgetful and skeptical crowd has still to ask with sneering lips, 
what will rhyme with the echoless name of Gaulard, which not a 
single municipal council has dreamed of giving to the smallest 
street. 

It will not be on his native soil but in the land of exile—the 
only hospitality, as it seems, for unrecognized talent—that the 
‘outlaw ^ will have his statue, to which, perhaps, there will not 
a single Frenchman be found to have contributed. 

Ah! the brutal proverb is right, No one is a ргорвеє in his 
own country "—above all when that country is called oe. 


THE LONDON AND PARIS TELEPHONE CABLE. 


Telephonic communication between London and Paris is now 
merely awaiting the consent of the French Government. Mr. 
Preece stated at the Newcastle meeting of the British Association 
that experiments had been made to ascertain under what circum- 
atances such communication was possible ; and in February, 1887, 
he communicated to the Royal Society a paper in which it was 
stated that, taking the resistance of a conductor in ohms, and its 
capacity in microfarads, telephonic communication is good, when 
the product of these is 5,000 ; when it is 10,000 talking is just pos- 
sible, and the limit is reached at 15,000, when no articulation is 
audible. Experiments have Leen made with telephones on the 
cables between Dover and Calais, between Holyhead and Dublin, 
between South Wales and Wexford ; and from the results of these, 
the officials of the Post Office are perfectly satisfied that they can 
build a line between the capitals of the two countries through 
which telephone communication will be not only possible, but 
highly 5 

The present cable between Dover and Calais is quite unsuitable 
for the purpose, both on account of its high resistance and its 
capacity. The requisite details of the new cable and the land 
lines have been worked out, and the results of the calculations 
have been compared with the tests recently made upon a line from 
Baldock in Hertfordshire, through London to Worcester. In this 
experiment, which was conducted with the view of determining 
the constante of the proposed line to Paris, two copper wires were 
employed, and no less than 27 miles of the circuit was со 
the underground systein of the postal telegraphs in London. The 
communication through this line by telephone was very good, and 
confirmed in a very satisfactory manner the calculations which 
have been made. The telegraphic communication between Lon- 
don and Paris has int reased very considerably during the past few 
years ; and as it is necessary to make some extensions, it has been 
considered that the new line should be one through which 
telephony could be carried on. 


A MOVEMENT TO CONSOLIDATE THE CARBON 
INDUSTRIES, 


RuMORS have been current as to new deals“ in the carbon 
industry, and it has been stated that the Thomson-Houston Com- 
pany have secured control of the National Carbon Co. A recent 
report for Cleveland is as follows: 

The National Carbon Company is established in a big brick 
building at the foot of Willson avenue. The officers аге: Presi- 
dent, H. W. Lawrence; secretary, H. E. Hackenburg ; treasurer, 
Webb C. Hayes ; superintendent, J. H. Osborn. 

It is stated on the best of authority that the majority of the 
capital stock was sold to the Thomson-Houston a aaa several 
weeks ago. An outside estimate of the purchase price placed the 
amount at about $150,000. Mesars. Lawrence and Hayes retain 
financial interests and an active connection with the business. 

The Standard Carbon Company, which has been much sought 
by the Thomson-Houston Company, has a large plant at Hamilton 
street and the Cleveland and Pittsburgh Railway. The officers of 
the company are: President, Hon. D. A. Dangler; vice-president, 
J. B. Crouse; secretary and treasurer, W. G. Smith; superintend - 
ent, H. A. Tremaine. 
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The authorized capital of the company is $500,000, but of that 
amount only $150,000 has been issued. Several conferences have 
been held between Mr. Dangler and үе of the Thom- 
son-Houston Company, but they have been unable to agree upon 
terms. Negotiations have now been suspended temporarily, but 
it is not unlikely that they will be resumed and that the plant will 
pass to the Eastern company. They were anxious to secure the 

roperty and proposed to retain Mr. Crouse and Mr. Smith. Mr. 
Dangles would be too busy with his other interests to take part in 
the management if the plant was secured by the men from the 
East. The chief argument of the Thomson-Houston people was 
that with the plant in the charge of their company one-quarter of 
the stock would be nearly as valuable as the whole under inde- 
pendent management. It was shown that the company would 
practically control electric lighting, and would, therefore, be the 
main consumer of the carbon points. The companies established 
in the various cities would have a natural inclination to buy sup- 
plies from the parent company, it was said, and the various fac- 
tories would naturally experience a boom. 

There are four carbon manufactories in Cleveland, the Brush 
Electric, National, Standard and the Globe. Those four concerns 
manufacture 60 per cent., or 54,000,000 of the 90,000,000 carbons 
used annually in the United States. A factory owned by the 
Thomson-Houston Company, at Fremont, turns out ten per cent. 
of the total production, but it is usually accounted a part of Cleve- 
land, and that city is given credit for 70 per cent. It is said that 
the output of the Globe Company is about 5,000,000 carbons 

early. There are two factories in St. Louis and one in Pittsburgh. 
For years the Brush Company stood at the head of the business, 
but other companies entered the field, and during the rapid devel- 
opment of the business they secured important poeitions. From 
the time of the introduction of electric lighting, however, Cleve- 
land has been in the Jead and has practically controlled the pro- 
duction. 


MANUFACTURE OF VERMILLION BY BLECTROLYSIS. 


In a wooden vat, one metre in diameter and two metres deep, 
circular plates 15 centimetres wide are placed against the sides, and 
on these the mercury is exposed, one centimetre deep. These 

lates are connected with the positive poleofadynamo. At the 
ttom of the vat is a sheet of copper electroplated with iron, and 
connected with the negative pole. The vat is filled with a solution 
of 8 per cent. of nitrate of ammonia, and 8 per cent. of nitrate of 
soda, A worm, pierced with holes, supplies a constant and reg- 
ulated current of sulphuric acid; the excess of gas escapes by a 
tube projecting from thelid. Ascrew A keeps up a thorough 
mixture in all parts of the liquid. When the current passes it 
immediately forms a precipitate of red sulphide of mercury. 
Attempts have been made to dispense with the current of sulphuric 
acid by making up the bath with :— Water, 100 litres; nitrate of 
ammonia, 8 kilos ; nitrate of soda, 8 kilos ; sulphide of soda, 8 kilos ; 
sulphur, 8 kilos. Under these conditions one need only add eul- 
phur and mercury to extract at the end of the operation verinillion 
which rivals that which can be obtained by sulphate of ammonia. 


LAYING OCEAN CABLES. 


Herbert Laws Webb—a nephew of Mr. W. Н. Preece, F.R.S., 
the Chief Electrician of the British Postal Telegraphs, and a son 
of F. C. Webb, C.E., who was one of the pioneers in sub-marine 
cable engineering —will contribute to the September number of 
Scribner's Magazine a most interesting article entitled With a 
Cable Expedition," which describes (in the form of a personal nar- 
rative of an expedition in which he took ) the whole proces; 
of laying a deep-sea cable—the life on ship-board among the very 
original men who form the expert staff in such work, the curious 
machines devised expressly for cable laying, the great ocean sur- 
veys, in which submarine islands and mountains are discovered, 
the excitement of a break, and the weary disappointment of gra 
pling for the lost cable. The pictures are from photographs made 
on the cable ship Dacia,” of the Silvertown Company, expressly 
for this ine. Mr. Webb is now electrician on the staff of 


the Metropolitan Telephone Company, in this city. 


ELECTRIC RAILROAD EARNINGS AT WINSTON, М. C. 


A very interesting statement comes to hand of the earnings at 
Winston, N. C.. of the Sprague road in that town. The roid has 
been in full operation for more than a month without any charge 
for repairs. The road now has three cars running and shows an 
average income of $68.76 per day, or nearly 140) passengers per 
day for the three cars. The average car mileage is 114 miles per 
day. 


CONNECTICUT MoTOR Co.—At а special meeting of the stock- 
holders of the Connecticut Motor Co., it was voted to iucrease the 
capital stock from $30,000 to $40,000, the present stockholders to 
ee given the preference in subscribing for the increase uutil 

t. 1. 
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CORRESPONDENCE. 


CHICAGO. 


The Calumet Electric Lighting Co.—A New Electrical Faotory.— 
Electric Railways at Springfield, I11.—A High Efficlency Incan- 
descent Lamp. 


THE Calumet Electric Lighting 5 of which F. H. Wat- 
riss is the president. have asked for and obtained a permit from 
the Department of Public Works to erect poles and place electric 
lights on all streets from Eighty-seventh to One Hundred and 
Sixth, in South Chicago, the company having obtained an ordi- 
nance from that village before it was annexed to Chicago. 

Rumors are current that some prominent men in electrical cir- 
cles of Chicago and vicinity are about to start à new Western en- 
terprise, and contemplate the erection of a large factory for the 
manufacture of electrical specialties on an extensive scale, 
in Oaklawn, which is one of the South Side outlying suburbs of 

icago. 

Electric street railway matters are receiving considerable at- 
tention just now in QE due III., and the Springfield City Rail- 
road Company had a big time recently in opening their new ex- 
tension to South Springfield. All the citizens are up in arms with 
the electric company against the Board of Aldermen and City 
Council, and say they will have tracks placed on any street in the 
city they please, in spite of the aldermen. This decisive action in 
favor of a corporation who have risen above horses and mules 
shows the strong favor in which electrical rapid transit is held by 
the public. 

he question of obtaining lamps of higher voltage, greater 
efficiency and increased life, 18 one of the most important in the 
electrical industry. An extraordinary advance in these features 
is claimed for a new lamp which will shortly be placed upon the 
market, and which is now being tested for the inventors by the 
National Engineering Bureau of Chicago. A life test has been 
commenced of the new lamp, which, it is stated, absorbe in no in- 
stance more than 2 watts per candle in the small sizes, the larger 
sizes being even more efficient. A 800 candle power lamp has 
been burning with an efficiency of 134 watts per candle, which 
brings it into direct comparison with arc lamps for efficiency. 
Commercially successful lamps of 200 volts can be made. A com- 
parative test is now progressing on a 50 volt circuit, and the state- 
ment is made that this new lamp is only using nine-tenths of an 
ampere, whilst the least amount of current absorbed oF any of 
the others is 1.06 amperes, the candle power measured on the 
photometer being the same in all cases. The lamps on this test 
have now been running 200 hours without the slightest deprecia- 
tion in the appearance of the new lamp. In taking the readings 
three different style of ammeters and voltmeters are employed, 
and the readings are noted by the managing engineers of the 
bureau and several responsible college professors. at is needless 
to вау that if these lamps fulfil in practice the claims which are 
made for them, they will work many changes in the present 
methods of distribution of incandescent lighting. 


Cuicaao, Aug. 23, 1890. 


The Lincoln Park Electric Fountain.—Rapid Transit Schemes.—Fire 
Alarm Telegraph Litigation. 


THE electric fountain at Lincoln Park, which was presented to 
the Lincoln Park commissioners and dedicated to the people of 
Chicago by Mr. Yerkes, is now completed and in regular opera- 
tion. It is patterned after the great prismatic fountain which 
was one of the leading attractions of the recent Paris Exposition, 
but is said to be larger and capable of producing even grander 
and more striking effects. It will run between the hours of 8 and 
10 o’clock with slight intermissions. The working of the fountain 
is pronounced quite a success and is a magnificent sight. The jet 
and spray effects are very numerous and effective. Underneath 
the fountain is a cellar in which the electric light plant is situ- 
ated. As the streams spout, rays of light play in the same direc- 
tion as the streams. There are all the colors of the rainbow, 
sometimes all turned on together, and sometimes the jets are all 
of the same hue. Red, green, violet, blue and pure white are seen 
in succession, and then all together. The white and green tints 
suggest an ordinary waterfall under astrong light. The whole 
fountain is a masterpiece of ingenuity and a most imposing and 
рор imo structure, adding considerably to the attractions of 

e park. 

An incendiary fire occurred at McVicker’s Theatre, about 2:80 
A. M., Tuesday morning last. The building was completely gutted 
and all but the outer walls are in ruins, This theatre was very 
extensively equipped with electric lighting and some of the scenic 
effects gotten ора various productions by its agency have been 
remarkably striking. The big building, however, is to rise imme- 
diately Phoenix like from its ashes, and will be beautified and 
improved in every possible way, and electric lighting and electric 
motors for cooling, ventilating, and power purposes will play no 
mean part in these innovations, 


[Sept. 3, 1890. 


Among the new rapid transit schemes now in contemplation 
in Chicago is the Chicago and Jefferson Urban Transit Company, 
which has just been incorporated at Springfield, to build and 
operate lines of street railway in the city of Chicago and neigh- 
boring towns, which are to be run by electric or other motor 
power, and it is to be sincerely hoped, both on account of good 
service and financial reasons, that no other power than electricity 
will be employed for suburban transit of the class required. 
The capital stock is $1,000,000, and the incorporators are John Jobn- 
ston, Jr.. Henry Vannatta, Frank H. Dic өў, Frank Н. Baker, 
Thomas P. Keefe, Charles B. Hosmer and Edward D. Hosmer. 
One of the above incorporators states that the company will start 
work within a few weeks. It is proposed to run a line of cars 
through the towns of Almira, Hermosa, in and Galewood, 
beginning at North and Arlington avenues ; a line on Grand 
avenue, running northwest to the end of the old city limits. The 
decision with regard to motive power has not yet been made. 

A bill has been filed in the United States Circuit Court, to 


restrain the city of Aurora, Ill., from infringing improvements in 
mewe 


non-interfering fire alarm boxes by the 1 Fire Alarm 
5 Company, of New York. The original patent was issued 
to Joseph W. Stover, Feb. 14th, 1882, and was assigned to 
complainant in May last. 

CuHicAGO, August 80, 1890. 


PITTSBURGH. 
Electric Rallway Notes.—Tower and Mast Arm Lighting. 


THE Squirrel Hill Railway Company, of this city, which 
recently fell into the hands of a receiver, is to be provided with 
means for the completion of its line. The receiver just asked 
permission of the court to borrow five thousand dollars to apply 
to the work, and this has been granted. There is still a snag in 
the way, however. As laid out, the Squirrel Hill line encroaches 
on the domain of the new Schenley Park, and the city is disposed 
to object very vigorously to this encroachment. A slight change 
will probably have to take place in the route. 

At first, the people of Allegheny were pretty well pleased with 
their new tower system of electric lighting, but recently there 
have been a good many complaints to the effect that the illumina- 
tion is not evenly distributed. The City Council has decided to 
make an addition to the equipment in the shape of ten towers and 
one hundred mast arms. It is thought that once these new 
towers and arms get in use, the dark places of the city will be few. 

. The Dravosburg, Mendelssohn and Elizabeth Electric Street Rail- 
way Company was chartered at Harrisburg, Pa., a few days since. 
This company will operate an electric line seven miles in length, 
which will run between the three towns whose names appear in 
the rdi title. The capital of the concern is forty-fivethou- 
sand dollars. The directors, who are all residents of McKeesport, 
Pa., are James E. White, John Haben, John K. Skelley, James L. 
Devenney and Joseph A. Skelley. 

The Pittsburgh Traction Company, operating the cable system 
between Pittsburgh and East Liberty, and the Duquesne Traction 
Co., which is constructing an electric line between Pittsburgh, 
East Liberty and Wilkinsburg, bid fair to become active rivals. 
The Pittsburgh Company is said to have determined to reduce its 
five cent fare to three cents so soon as the Duquesne Company 
shall be in position to compete. The lines are parallel for a con- 
siderable portion of the distance between Pittsburgh and East Lib- 
erty. The Duquesne Company says that there is business enough 
for both lines at a reasonable price, and it looks with some dis- 
trust on the reputed intention of theother company tocome down 
to three cents. The feeling between the two companies seems to 
afford the public no cause for sorrow. It is altogether probable 
that should a three cent fare come, it will be received with good 
grace by the patrons of the line. 

The new Pittsburgh incline railway which runs from South 
Twelfth street, Pittsburgh, to the summit of Mount Washington, 
has just been put in operation. This incline is equipped in the 
best possible fashion both as to machinery and cars. The engines 
are of the most approved kind and the cars are in every way con- 
venient and comfortable. This incline is to be run in connection 
with the electric line of the Birmingham Traction Company. 

The East End Electric Light Company, of this city, is enjoying 
great prosperity. The demand for light in the district covered by 
the company is steadily growing, and hence it is necessary to 
make frequent additions to the lines and dynamo capacity. Other- 
wise, the East End Company would be paying big dividends. 


Ргттввсван, Aug. 23, 1890. 


Mr. Byllesby’s Retarn.—Electrio Rallway Work.—Lighting at Mo- 
Keesport and Washington. 


VicE£-PRESIDENT and General Manager Н. M. Byllesby, of the 
Westinghouse Electric and Manufacturing Company, returned on 
the steamer Majestic last week from Europe, where he has been 
superin ending the erection of the branch works of his company 
in London, 


Sept. 3, 1890.] 


The borough council of Washington, Pa., bas advertised for 
bids to light the streets of the town by electricity. This contract 
is now in the bands of a natural gas company. but that corpora- 
tion refuses to supply that illuminant any longer because it is 
wasted too much. 

A new switch board is being put up in the power house of the 
Pleasant Valley Electric Railway Company, which is said to be 
quite a unique affair, there being no other of ìts kind in the coun- 
try. The board consists of brick and terra cotta lumber cov- 
ered with cement, a composition which greatly eliminates any 
fear of fire. 

The McKeesport Light Company is contemplating many im- 
provements and enlargements at its plant in McKeesport. The 
station has apparatus of 2,000 lights capacity, and the company 
expects to double the plant within the next six months. 

Two Pittsburgh lads are just now reveling in the idea that they 
have invented an electrical device which will supersede the pres- 
ent system of overhead trolley wires. The lads are only twenty 
years of age and it is to be hoped that their ardor will not be 
cooled off too soon. The invention consists of a series of iron 
boxes buried in the ground along the car tracks, at a distance of a 
car's length. Then there is an iron rod or beam attached beneath 
the truck of the car in & manner so as to slide over the tops of the 
iron boxes. By this means they expect to establish connection 
for the current. The boys have applied for a patent. 

Ргттавсвон, Aug. 30, 1890. 
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id be addressed EDITOR or 
180 Broadway, New York city. 


EFFICIENCY OF TRANSFORMERS. 


136.]—In the August 6 issue of your paper I see a criticism 
of f. Ryan's and Messrs. Humphrey and Powell's papers on 
the efficiency of transformers. Having worked in the same line, 
theoretically and practically, in reading these classical papers F 
was very much interested to find experimental proof of the dif- 
ferent phenomena | tried to deal with by mathematical methods. 
And I was all the more glad to see Mr. Swinburne’s elucidating 
remarks on those papers, although I cannot agree with him. 
Thus, for instance, he says in his letter, that ‘‘ with no Foucault- 
currents, the maximum реша current on open circuit песев- 
sarily corresponds with the zero of the E. M. F.," and because, in 
the diagrams given in the papers mentioned above, the difference 
of phase between primary current and E. M. F. is shown less than 
90^, he thinks these curves look inaccurate. 

Now, first it is a questionable matter to refute empirical data 
by mere theoretical reasoning ; and then we can prove, in а very 
simple manner, whether this assertion is true. Suppose Mr. 
Swinburne's assertion were true, that the primary current on open 
secondary circuit reaches its maximum at the instant when the 
E. M. F. is zero ; then this is certainly true also for the simplest 
harmonic wave of the E. M. F., which ie following the sine law. 
But when we leave out of consideration the influence of hyste- 
resis—and we can very well imagine & transformer, which con- 
tains no iron, and therefore has no hysteresis—then it is obvious, 
and can be shown by a simple analytical reasoning (which I omit 
here, having given it elsewhere), that the electric current follows 
the sine law, too, no matter whether it produces secondary and 
Foucault currents or not. According to Mr. Swinburne's asser- 
tion the difference of phases between current and E. M. F. = 90; 
therefore the energy consumed by the current is: 


W = PC cos 90 = 0. 


Where E — maximum E. M. F., C — maximum current. 


But, nevertheless, this current produces heat, that is, energy, and 
we would have, therefore, a production of energy without con- 
sumption—that is, perpetual motion ! 

In reality, for a sine-wave of E. M. F. which meets no Foucault 
currente, and can be represented by the equation : 
e — E sin t 
where E is the maximum E. M. F., and T the time of one period, 
the current is given by : 


c = C віп ( T -) 


1. Centralblatt fuer Elektrotechnik, Munich, 1889, p. 171, vol. XII., and 
Elektrotechnische Zeitschrift, Berlin, 1890, p. 185. 
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where : 
PR 2 z п? 10 
pRT 
and : 
— QUE 
C= Е? + 4 п? пі 10-° 
— V р? Т? 
where : 


R = electric resistance, 
p = magnetic “ 
n = number of primary turns. 


c is therefore always > 0° and «90^, but approaches 90° the more, 
the smaller o is: that is, the better the magnetic circuit of the 
ormer is, but can never reach 90^, 

That means the maximum of current must necessarily occur 
before the E. M. F. reaches zero.” This is proved by the figures 
given in the above mentioned papers. 

Secondary and Foucault currents advance the phases of the 
primary current, and thereby decrease this angle of lag œ still 
more, because also drawing energy from the primary source. 

Furthermore, I cannot see that the Foucault current curve 
must be similar to the primary current curve, as Mr. 
Swinburne says. According to my notions the Foucault currents 
are due to electromotive forces, set up by the changes of the 
magnetism in the iron and the other conducting parts of the 
transformer, exactly in the same manner as the secondary Е, 
M. F. is produced in the secondary circuit. Indeed, they are 
true Becondary currents, and the only difference between them 
and the secondary current proper is, that they cannot (yet) beused. 

Hence they must have the shape not of the primary current, 
but of the secondary E. M. F., with only those differences which 
are due to their different positions in the magnetic field, and the 
different amount of magnetic leakage they meet with. 

Therefore, they must be expected to lag behind the primary 
current by more than 90 and less than 180°, and this angle of lag 
must be greater or smaller, according to the greater or smaller 
amount of secondary and Foucault currente induced. 

That the Foucault currents sometimes give back energy to the 
primary circuit, I cannot find astonishing either, knowing that 
the secondary currents do so, and that the Foucault currents are 
only a special kind of secondary current. 

As regards the assumption, made by Prof. Ryan, that the elec- 
tric resistance of an incandescent lamp for continuous currents is 
the same as for alternate currents of the same effective value, 
although I do not believe this to be absolutely correct, it is cer- 
taioly so nearly true, that the error caused by it must be much 
beyond the limits of sensitiveness of our instruments. А very 
interesting mathematical treatment of this question, especially 
relating to the Cardew voltmeter, by Dr. C. Cranz, can be found 
in the inae A LS d Mathematik und Physik, edited by Prof. 
Schloemilch, Dresden, Germany, volume 34, page 92. 

CHARLES STEINMETZ. 

Yonkers, N. Y. 


THE DISTRIBUTION OF LIGHTS IN TEXTILE 
| FACTORIES’. 


The lighting for textile industries is here considered, first, 
because there exists none other which has need of 80 powerful 
lights ; and secondly, because it has been thoroughly studied in all 
its | details, and since the type of factories is nearly the 
same in all countries, all of them may, therefore, be compared 
among themselves. The rooms are large, and they contain a 
certain number of similar machines. The walls and ceilings are 
assumed to be white. For spinning, the minimum number of 
lamps should be one 12-ampere arc for 180 to 200 square metres 
(say 280 square yards, or 15x15 yards) The maximum for a 9 or 
10 ampere arc should be 80 to 100 square metres (say 110 square 
yards, or 1014 x 1016 yards). These areas are for high rooms and 
for spinning unbleached or clear colored yarn. For weaving, the 
minimum 18 a 12-ampere arc for 120 square metres (133 square 
yards, or 11% yards square). For white, unbleached or clear 
colors, a good light is given with a 10-ampere arc over an area 
of 75 to 80 square metres (93 square yards, say 95 yards square). 
But for black, and especially for dark colors, which шш be dis- 
tinguished thread by thread, some workers are not satisfied unless 
10-ampere arcs are placed 7 metres (23 feet) from each other, that 
is 49 square metres (59 square yards) for each lamp. In general it 
is not advantageous to employ lamps of less than 8 or 9 amperes ; 
10 amperes gives a good light for industrial use. When the rooms 
are small, or the lighting is not evenly divided, 6 amperes may be 
used. For blacks and dark colors twice the amount of light 
must in general be used as for white or light goods, and even then 
the eye will be fatigued. In weaving light goods by glow lamps, 
a 10-candle and even an 8-candlelamp may be used for lighting 


1. L'Electricien. 
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two looms for unbleached stuff, and, on the other hand, for 
colors, two 16 candle lamps to a loom; or, if it is rather long, 
two 20-candle lamps are needed. That is exceptional, but it may 
be said that in most cases one 16-candle lamp will suffice for two 
looms. For arc lighting it is not a question of the number of 
looms, but the area which has to be lighted; it is, in fact, a 
general illumination. The room must be lighted, and all that is in 
it, without troubling about any particular machine or part on 
which the worker is occupied. Arc lamps obviously cannot well 
be employed in small rooms. For outside work in courtyards 
and the railway goods yards, an excellent effect is produced by 
lamps of 15 amperes, laced at 12 metres (40ft.) high, or, in case 
of need, lamps at 12 amperes at 10 metres (33ft.) high; but it is 
not advisable to use less than this. These figures have been ar- 
rived at by practical experience in Belgium and Germany, and it 
is because they have been departed from in lighting the streets of 
Paris that the illumination there tires the eyes without making 
things properly visible. Thereisan unnecessary number of lampe 
placed too low, and of too feeble an intensity ; moreover, this ar- 
rangement is more expensive. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 
city, reports the following quotations of August 29 from New 
York, Boston and Washington :— | 


NEW YORK. 
BID. BID. 
W. U. Tel. Со.............. 883 Edison Gen. Elec. Co..... 104 
American Tele. & Cable... 88 Edison Gen. Co. Def'd..... are 
Сеп. & Во. Amer 157 Consol'd Elec. Lt. Co..... 60 
Mexican 206 Edison Illn'g Co. М. Ү..... vios 
Com. Cable Co......... ... PEA U. S. Elec. Lt. Co....... m 85 
Postal Tel. Cable........... 89 North. Am. Phon'gph. "e 
BOSTON. 
BID BID. 
Thomson-Houston......... 49 Ft. Wayne Co.............. 12 
“ Pref'd..... 25i D 
t Series C... 12 I E TY us 4 
к w Dozz 6 New England............. 514 
M Int. Co..... PG Mexican 
Thomson Welding Co Ке Trop. American 
Thomson Eu. Welding..... 87 Edison Phon'gph Doll..... 
WASHINGTON. 
BID BID. 
Penna. Теерпопе жж эз 268 U. B. Elec. Lt. (Wash). 150 
Ches & Pot. Telephone 74* Eck. & Sold. Home 
Amer. Graphophone....... 174 Elec. Ry... 68 
*Ex. Dividend. 
PITTSBURGH. . 
BID. 
Westinghouse Electric and Manufacturing Со.,................... | 38} 


REPORTS OF COMPANIES. 


STOCKS AND BONDS. 


MONROE, S. C., is to vote on the issuance of $25,000 of bonds 
for an electric light plant. 


DENVER, Cor.—Colwell, Johnson & Co., of Providence, R. I., 
are offering for sale $18,000 of the 6 per cent. bonds of the Denver 
Consolidated Electric Co. 


CLINTON, Mass.—The capital stock of the Clinton (Mass.) Gas 
Light Company has been increased to $60,000, from $35,000, and 
the new issue was immediately disposed of at par—$500 per share. 
The money thus raised is to be expended in the construction and 
equipment of the Company's new electric light station now under 
way. 


BROOKLYN, N. Y.—The Edison Company ope to increase ita 
capital stock from $600,000 to $1,500,000 and to build three new 
stations. The company is already supplying 20,000 lights, or 
twice as many as were expected within the first year of operation. 
The present stockholders will be permitted to subscribe for 9,000 
shares at par, but 20 per cent will be repaid to them in the form 
of a dividend. No regular dividend has yet been declared, but the 
сорау is on а paying basis and the stock is selling at its full 
value. 
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MEMPHIS, TENN. —A dispatch from Memphis, Tenn., concern, 
ing the 17 mammoth electrical railway system, says 
* C. B. Holmes, of Chicago, to-day made the final payment of 
$587,000 necessary to close the deal and assume control of all the 
street car lines of Memphis.” The entire street railway system of 
Memphis comprises some 65 miles of road. 


New York Crry.—L. Fitzgerald, president of the Mercantile 
Trust Co., trustee, gives notice that on the lst day of September, 
1890, it will have the sum of twenty thousand dollars in the sink- 
ing fund provided for under a certain mortgage to it as trustee, 
dated May 24, 1888, and an agreement dated November 1, 1888, 
both executed by the Metropolitan Telephone and Telegraph Com- 
pany, and it invites pro for the sale to it of bonds secured 

said mort at a qe satisfactory to the Metropolitan Tele- 
phone and Telegraph Company, at а rate not exceeding раг and 


ten per centum premium. 


THE DALLAS ) TRACTION Co. has filed a mortgage upon 
its property to the Fidelity and Safe Deposit Co., of Philadelphia, 
Pa., to secure bonds amounting to $1,250,000. A Philadelphia 

ndicate purchased recently for $750,000 a controlling interest in 

e stock of the Dallas Consolidated Street Railway Co. Out of 
this оше the Consolidated Traction Co., with $1,250,000 paid- 
up capital. They went immediately to work to issue thirty-year 
six per cent. bonds, as above, the proceeds to be spent in improv- 
ing and extending the system. One of the first moves will be to 
change the entire system of road, being 25 miles in operation and 
several miles under construction, to electric power. 


DIVIDENDS. 


NEW YORK CiTY.—Coupons of the 1st mortgage 5 per cent. 
bonds 5 ins Edison Electric Illuminating Co. will be paid on and 
after Sept. 2. 


ELECTIONS. 


THE CONSOLIDATED ELECTRIC LIGHT Co., of New York, will 
hold its annual meeting on September 17 at 32 Nassau street. The 
transfer books close September 1. 


INVENTORS RECORD. 


Patents issued Aug. 20. 


Alarms and Signals:—Non-Interfering Signal-Boz, W. E. Decraw, 431,922. 
Electrical Watchman's Clock, H. 8. Park, 495,185. Electric Alarm for 
Clocke, W. H. Deane, 435,218. 


Conductors, Conduits and Insulators :—Insulator, C. O. Muehlberg, 4%,- 
992. Automatic Dísconnector for Overhead Conductors, A. L. Jonhston, 
435,008. 

Distribution :—Means for Distributing Electric Energy, 8. Z. de Ferrand, 


485,114 Regulation of Electric-Arc Light Circuits, D. Higham, re-issue, 
11,108. 


 Dynamos and Motors:—Dynamo-Electric Machine, W. F. Collins, 435,015. 


Generator for Electric- Engine Circuits, C. J. Van Depoele, 435,261. Con- 
tact-Brush for Dynamos, E. Franklin, 435,206. Automatic Current- Regu - 
lator, R. Thury, 485,382. 

Galvanic and Thermo-Electric Batteries: - Galvanic Battery, C. J. 
Hubbell, 485,846. 


Lampe and Appurtenances :—Hanger for Incandescent Lamps, P. J. Chas- 
sagne, 434,917. Incandescent-Lamp Socket, F. G. Rockwell, 435,024. Cut- 
Out for Electric Lamps, W. G. Bremer, 435,029. Incandescent- Lamp Socket 
and Key, W. F. Smith, 485,047. Cut-Out, W. F. Smith, 435,048. Cut-Out for 
Electric Lamps, W. F. Smith, 485,049. Guard for Electric Light Globes. 
R. M. Gardiner, 435,116.  Electríc Cut-Out, C. Heisler, 435,228 Electric Arc 
Lamp, E. Rothlisberger, 435,248. Extension Electrolter, J. T. Robb, 435,368. 

Medical and Surgical :—Electro- Magnetic Therapeutic Chair, F. H. Brown, 
435,376. 


Metal-Working :—Electric-Forging Machine, G. D. Burton, 435,110. Electric 
Bar- Heating and Feeding Apparatus, G. D. Burton, 485,111. Reciprocating 
Electric Hammer, C. J. Van Depoele. 485,264. Method of and Apparatus 
for Welding by Electricity, C. L. Coffin, 485,283. Process of Heating Metals 
by Electricity, C. L. Coffin, 485,284. 

Miscellaneous :—Cetling F'use- Block, Н. A. Fitch, 434,925. Electric Connector, 
E. L. Orcutt, 494,043. High-Resistance-Shunt Compound, W. G. Bremer, 
485,000. Electric Switch, C. H. Herrick, 435,003. Fuse-Block, N. S. Possons, 
435,102. Electric Switch, J. W. Battershall, 435,132. Electric Switch, J. А. 
Norton, 435,152. Feeding and Justifying Mechanism, J. A. Watson, 435,338. 
Artículated Electro- Magnet, F. H. Brown, 435,843. 


Railways and Appliances:—Gearing for Electrically-Propelled Vehicles, 
N. B. Possons, 434,949. Section-Insulator for Overhead Electric Conductors, 
E. Thomson, 434,961. Motor for Street Care, W. H. Patton, 431,993. Trolley 
Jor Electro-Motor Cars, S. D. Cairns, 435,011. Electrico Lighting System, 
A. H. Bauer, 435,084. Electric Signal for Cable Railways, В. J. Jacobe, 435.- 


097. System for Electric Circuits, F. Stitzel, 435,105. Trolley or Contact * 
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Support for Electric Cars, L. Atwood, 485,166. Electric Device for Prevent- 
ing Accidents on Railways, G. Thew, 435,259. Structure for Supporting 
and Insulating Suspended Bare Conductors, C. J. Vau Depoele, 435,262. 
Electric Railway Conduit with Tubular Conductor, C. J. Van Depoele, 435, 
263. Automatic Electric Train Signal and Controlling Device, W. H. 
Wilson, 435,340. 

Telegraphs :— Autographic Telegraph, H. Etheridge, 485,293. 


Telephones and Appliances :—Combined Mouth-Piece for Acoustical In- 
struments, H. C. Demming, 485,055. Automatic Telephone Connector, W. 
Н. Ford, 485,205. Telephone-Tablet, W. S. Mendenhall, 435,314. 


Patents issued August 19. 


Alarms and Signals:—Electric Push-Button, P. Hathaway, 484,596. Port- 
able Electric Signaling Device, P. Pearson, 431,835. Heat. Alarm, Anthony 
Iske and Albert Iske, 434,872. 

Conductors, Conduits and Insulators:—Apparatus for Coating Wire, 
C. J. Goodwin, 434,866. Electric Insulator, 8. Oakman, 434,879. Electric 
Conductor, W. A. Phillips, 434,885. 

Distribution :—£lectríc Power Transmission, E. Thomson, 484,488. Electric- 
Power System, E. Thomson, 434,489. System of Electrical Distribution, 
H. E. Walter, 484,614. 

Dynamos and Motors :— Electric Generator, T. A. Edison, 481,586. Dynamo- 
Electric Machine, J. B. Entz, 484,500. Multiple-Circuit Electric Motor, 
C. J. Van Depoele, 434,816. 

Galvanic and Thermo-Electric Batteries :—Thermo-Electric Battery, 
Н. B. Cox, 434,427. Thermo-Electric Generator, H. B. Cox, 484,428, 484,429 
and 431,500. Thermo-Electric Battery, T. A. Edison, 431,587. Galvanic Bat- 
tery, W. M. Fink, 434,598. Thermal Battery, Hugo Mestern, 494,040. 

Lamps and Appurtenanoes:—Tower for Electric Lighting, D. Maxwell, 
431,639. | 

Measurement :— Electric Meter, J. Cauderay, 484,501. Volt or Ampere Meter, 
в. Eickemeyer, 434,557. Device for Measuring the Intensity of Magnetic 
Currente, R. Eickemeyer, 434,558. 

Medical and Surgical :— Electric Belt and Appliances, R. E. Williams, 
434,746. 

Metallurgical :— Magnetic Ore-Separator, T. A. Edison, 434,588. 

Moetal- Working :— Electric Welding Clamp, Н. Lemp, 431,450. Method of 
Electric Welding, Russell Robb, 434,468. Process of and Apparatus for 
Forming and Welding Metals by Electricity, E. Thomson, 434,580. Induc- 
tion-Discharge Protector for Welding Apparatus, E. Thomson, 434,531. 
Process of Electric Welding, E. Thomson, 434,582. 


Miscellaneous :— Electric Valve-Closer, L. Mellett, 434,671. Contact-Boz, F. 
A. Weasel, 431,858. Binding-Post, G. J. Scott, 484,802. Nectrio Switch, 
431,890. 

Railways and Appliances :—Apparatus for Transferring Electric Car 
Batteries, F. G. Corning, 484,579; 484,580; 434,581; 434,582 and 434,868. Pro- 
pelling Mechanism for Electric Vehicles, Т. A. Edison, 484,589. Trolley for 
Electrically Propelled Cars, W. L. Stevens and E. J. Westcott, 484,682. 
Electric Railway System, C. J. Van Depoele, 434,684. Alternate Current 
Electric Railway Train System, C. J. Van Depoele, 434,685, Electric Rail- 
way Train System, C. J. Van Depoele, 431,686. Electric Railway System, C. 
J. Van Depoele, 434,687. Electric Railway, A. Gorton, 434,827. Electric Rau. 
way, R. M. Hunter, 484,871. 


Secondary Batterles:—Secondary Battery, T. H. Hicks, 434,444. Electrode 
for Batteries and the Melhod of Making the Same, D. Pepper, Jr., 484,457. 
Method of Making Secondary Battery Plates, D. Pepper, Jr., 484,458. Sec- 
ondary Battery Plate, W. B. Hollingshead, 434,869. 


Telegraphs :—Telegraph Relay, T. A. Edison, 434,585. Recording Telegraph, 
J. B. Odell, 434,880. Printing Telegraph, J. B. Odell, 434,881. 


ELECTRIC LIGHT FIXTURES IN THE FIFTH AVENUE THEATRE. 


Mr. H. C. Miner has just refurnished the Fifth Avenue Theatre 
and with his usual enterprise and judgment he has put in the 
electric light. The massive chandelier which hangs in the lofty 
dome of the theatre is one of the main ornaments of the house. 
It was built by I. P. Frink, of this city, and cost Mr. Miner $1,- 
500. It measures thirty feet from the brass ball at the end of stem 
to the plate at the upper extremity of the stem, and weighs 800 
pounds. It contains 262 lights, gas and electric. The gas burn- 
ers are made to resemble candles. The electric lights are incan- 
descent lamps. It is proposed to light the house by electricity, 
the gas being reserved for supplementary purposes in any very 
в lillumination. The lights can be used finely for scenic dis- 

b. as many effects can be obtained by colored combinations. 

e lower circle contains fifty-six gas and fifty-six electric lights. 
It is surmounted by а silvered glass reflector. The will be 
lighted by electricity, three wires connecting with lighta at equal 
distauces from each other in the circle. Above this circle and the 
reflector are ten clusters of lights, each made up of six gas burn- 
ers surrounding three electriclamps. Six feet above this circle of 
clusters is stil] another of ten clusters, each made up of four gas 
lights surrounding two electric lights. The chandelier is richly 
ornamented with brass, and the stem and pipes are silvered over 
or bronzed. The chandelier can be raised and lowered at will. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


NEW WESTINGHOUSE PLANTS. 


The Westinghouse Electric and Manufacturing Company is 
now occupied with the installation of a twenty-five light plant at 
Galveston, Texas. 

The Westinghouse Electric and Manufacturing Company has 
received the contract for a five-hundred light alternate current 
apparatus from Traverse City, Michigan. The electric light com- 
pany at that place has been operating the Westinghouse alternate 
current incandescent system for some time, but the demand for 
incandescent lighting has grown so rapidly that this increase has 
become very necessary. 

The Sedalia Electric Light Company, of Sedalia, Mo., which 
has been operating an alternating current electric light plant of 
the Westinghouse system for over a year, is about to enlarge its 

ity. 


capac e company has just contracted for 750-light alter- 
nating current apparatus with the Westinghouse Electric and 
Manufacturing Company. ‘This will give the plant a total capac- 


ity of fifteen hundred lights. 

A few caya ago the Lansing and North Lannig Railway line, 
of Lansing, Michigan, commenced operation, and, 33 to 
all accounts, everything went off with the greatest success. This 
is a street car company which has adopted the Westinghouse elec- 
tric railway system and the officials of the road are very hearty 
in their praise of the system. A gentleman who was present at 
the starting of the cars stated that, although the motor men were 
all green hands, the cars ran without a hitch and in a manner 
perfectly successful. The opening of the line was quite an event 
in Lansing. 


THE INTERIOR CONDUIT AND INSULATION CO. 


This remarkably pushing and successful company had a slight 
set back last week on account of a fire that broke out at 527-537 
West Thirty-Fourth street, at midnight, in the room where they 
dry green tubing. President E. H. Johnson writes us as follows: 
—* In reply to your inquiries I would state that the fire which 
partially destroyed our factory on Tuesday night, Aug. 20th, 
started in our drying rooms, and, after burning many thousand 
feet of n or untreated underground tube and etfecting the 
destruction of our underground curing apparatus, was checked, 
so that the output of underground conduits will only be tempo- 
rarily restricted. Бауш kept our original factory in West 
Twenty-seventh street on Interior Conduit work, this branch of 
our businees will not be interrupted, and, with the aid of addi. 
tional temporary factory facilities secured in that neighborhood, 
we will be enabled to aid the underground department materially. 
The burned building will be immediately rebuilt and & new 
Structure seven stories high will be added. This will more than 
double our present accomodations and enable us to keep pace 
with the extraordinary demand made upon us." 

We have ourselves had the opportunity of visiting the scene 
of the fire, and have secured one or two sections of cured tube 
that had gone through the ordeal. Where they were picked up, 
wood and iron and stone have disintegrated in a confused mass, 
but the tube itself, though in a measure carbonized by the intense 
heat, is whole and hard, showing a wonderful quality of resist- 
ance and endurance. The company were working night aud 
day at Thirty-fourth street to fill their underground conduit 
orders, but, as will have been noted, will now enjoy larger facili- 
ties for production than ever. 


THE WESTERN ELECTRIC CO. 


The Western Electric Co. have just issued a very handsome 
new general catalogue. It is replete throughout with fine illus- 
tratious, and ample space has been allowed to display each cut 
and its accompanying descriptive matter. It is printed through- 
out in a clear, prominent type, on fine paper. The first portion 
of the book is devoted to their lines of annunciators, bells, push- 
buttons, electric lighting apparatus, batteries and material 
for work of this class, and some very handsome and efficient de- 
signs of these supple’ are contained therein, as well as new spec- 
ialties. The well known Paterson cables, which have met with 
such universal adoption everywhere, are then described, and 
some neat forms of cable hangers and terminals for a large num- 
ber of conductors. Considerable space is allotted toa very full 
description of their arc and incandescent lighting systems, dyna- 
mos—both arc and incandescent—switch-boards, measuring in- 
struments and kindred appliances for installation work being 
especially beautifully portrayed in very fine wood-cuts. Tele- 
graph instruments, electrical testing instruments, speaking tube 
supplies, line wire, insulators and all kinds of tools and appliances 
for wire work, together with tables relative to size, weight and 
other properties of wires, complete a book which contains quite a 
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fund of valuable and useful information, and one which is of the 
greatest use to intending purchasers. Every one interested in 
electrical matters should supply himself with a copy. 


JAS. W. QUEEN & CO. AS ELECTRICAL INSTRU- 
MENT BUILDERS. 


ONE of the interesting facts brought out by the recent Conven- 
tion at Cape May came somewhat in the nature of a surprise to 
most of the delegates and visitors. It was that the old house of 
Jas. W. Queen & Co. had, with a remarkable display of energy 
and activity, stepped boldly to the front as makers of American 
electrical instruments, and were trying to build up their business 
on a scientific basis, showing in each production the benefit of 
thorough skill and knowledge. Upto about two years ago, the 
firm were handlers only of other people's goods. Seeing the ad- 
vantage and necessity of having trained labor in this branch, they 
secured the services of two college men, to whom were specially 
entrusted the expert elements and details of the business, which 
soon became considerable, not only in electrical but in general ap- 
paratus. These men were Mr. R O. Heinrich, from Lehigh Uni- 
versity, and Mr. E. G. Willyoung,from Michigan University. 
The former returned recently to Lehigh as Instructor in Electri- 
cal Engineering. but Mr. Willyoung spent a year traveling about 
among the laboratories of the country, and then came home to 
assume the duties of expert in chief. He now has a large corps 
of assistants and devotesthe whole of his time to the superintend- 
ence of the designing and manufacturing and the general expert 
work of the house— which includes, of course, a large amount of 
electrical engineering. It may bementioned that Mr. Willyoung, 
after graduating from Michigan University, occupied during 
1887-8 the position of Assistant in Physics, and gave the instruc- 
tion in the first year's work in Laboratory Electricity. During 
that time he was associated very closely with Prof. H. S. Carhart, 
the well known electrician, in all his expert work. This state- 
ment will help to give an idea of the expert ability brought to 
bear upon its products by the house, and it should be added that 
Prof. Anthony, president of the American Institute of Electrical 
Engineers, is still associated with the house as Consulting Elec- 
trician and in charge of standardizing and calibration. 

As evidence of the departure made by Jas. W. Queen & Co., 
we would state that at Cape May Mr. Willyoung exhibited a com- 
plete line of their standard resistance boxes and portable testing 
sets. These were very much admired. The Standard Resistance 
Boxes included No. 1 set, designed and calibrated by Prof. Wm. 
A. Anthony and used as ultimate standard by the Electrical Sup- 
ply Co., Edison Lamp Co., Moses G. Farmer, and all the leading 
electrical laboratories in the country. It is calibrated up to 50 
per cent. in accuracy. 

The“ No. 2 set, or improved Post Office pattern of Wheatstone’s 

bridge standard megohm box, is in ten divisions of 100,000 ohms 
each, these divisions being capable of any combination of series 
or multiple as desired ; terminals all at extremities of corrugated 
rubber pillars, so as to secure highest insulation. This was de- 
signed by Mr. Willyoung ; also standard 100,000 ohm box in ten 
divisions, capable of any combination of series or multiple ; stand- 
ard 100,000 ohm box in four divisions not capable of use other than 
alone or in series. They expect to complete shortly the series by 
the production of a 10,000 ohm box subdivided into coils of 2000 
ohms and less, and a 5000 ohm box subdivided in the same general 
way. 
Their portable testing sets were five in number. The best one 
has a capacity of measuring from .001 ohm to 10 megohms, and is 
provided with a ааа galvanometer, which may be ге- 
moved and used separately if desired. The needle of the galvanom- 
eter is thrown out of place by simply closing the lid of the box. 
A number of these have lately been sold to the government. The 
other four wereof the same general style but of less capacity, and 
do not allow of the independent use of the galvanometer. 

The first one of the above series of testing sets and galvanom- 
eters combined was designed conjointly by Mr. Heinrich and 
Mr. Willyoung ; the others of the series by Mr. Willyoung alone. 
They are all calibrated by Prof. Anthony. 

The firm also showed a complete line of capacity and contact 
18 all of their own manufacture, and of the most approved 

esign. 

4 large line of galvanometers, including those of Sir Wm. 
Thomson and other European inventors was also shown, in- 
cluding a number of ammeters and voltmeters, notably 
those of Ayrton & Perry, for whom they are sole 
agents; а curiosity among these was one ammeter up to 
600 amperes ; Schuckert ammeters and voltmeters, and those 
of Hartmann & Braun, for whom they are also agents ; also Car- 
pentier ammeters and voltmeters. Much interest was shown in the 
improved design of magnetic vane instrument, designed by E. G. 
Willyoung and just brought out by Queen & Co. The improve- 
ment consists chiefly in the placing of the moving system in a 
very close air damper, во as to render the instrument considerably 
more dead beat. These instruments are now, it is explained, 
the cheapest and best station instruments made, and are used 
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entirely by the Mather Electric Co. and very largely by the Edison 
and Brush companies. They are now making several large instru- 
ments of this type up to 400 amperes for the Edison Co., to be 
placed on the Sound steamer, ‘‘ Plymouth.” They are made in all 
ranges and sizes. . 

portable photometer designed by Mr. Willyoung was also 
shown, specially intended for street work and lighting 1nspectors. 
It measures from 7 up to 2,000 c. p., and the whole thing packs 
up in a compass of 37 inches by 514 inches, cross section. 

Queen & Co. are now working on several new specialties which 
will be brought out in the fall. One of these is a large photom- 
eter for electrical laboratories exclusively. Another is a new 
ohmmeter giving direct readings of resistances up to 2,000 ohms, 
to within 3$ per cent. accuracy. 


McDOUGALL ELECTRIC CO. 


The McDougall Electric Co., of the Times building, this city, 
have for the past month been running their car experimentally on 
the Seventh Avenue division of the Broadway road. The system 
was fully described in THE ELECTRICAL ENGINEER of July 23. 
The power is conveyed from the single motor to one axle through 
a double spur gear transmission, the other axle not beiug used for 
propulsion. The gears are encased in removable shells, which re- 
tain the lubricant and exclude grit. The current for the car is 
furnished by Gibson storage batteries. The quickness with which 
the car can be got under full headway from dead rest is very 
noteworthy. No effect is shown by the motor in the way of strain; 
and the operation of the car at all speeds is smooth and noiseless. 
The motor is intended to be used for all purposes, including not 
only storage traction but overhead wireoperation, stationary motor 
work, etc. Mr. McDougall’s practical experience enables him to 
meet the many conditions of difficulty in a very successful manner. 


NEW YORK ELECTRICAL MANUFACTURING CO. 


Mr. A. Noll reports that the business of the company is brisk. 
They have received an order from the Perfection Switcb Co. to 
manufacture 50,000 porcelain base single poleswitches. 'They are 
also doing a rushing business in their Barriett motors, especially 
the neat little ** baby " size which has just been brought out. 


THE VULCANIZED FIBRE CO. 


We have received from the above company, of 14 Dey street, a 
copy of their catalogue and price list. It is a very interesting 
publication, showing the great number of uses to which the fibre 
has been applied, not only in electricity but in all the arts. For 
electrical purposes, the fibre is usually furnished in strips 8 
inches wide by 40 inches long, which permits of its being more 
densely rolled. The tubes are from 20 to 22 inches long. 


— . — 


EUREKA TEMPERED COPPER. 


We have noted from time to time the use of Eureka tempered 
copper on dynamos and motors and have looked upon its use as an 
evidence of good judgment on the part of their builders. We are 
now glad to note its use on the new direct current machine of the 
National Electric Manufacturing Co., of Eau Claire. The com- 
mutator of this machine is made of tempered copper, which is 
found to answer admirably for the purpose. 


ALFRED F. MOORE. 


The new catalogue just issued by Alfred F. Moore, of Phila- 
delphia, is a beauty. It has a very handsome cover in gold, and 
several of the pages are printed in colors showing exactly how 
the wires and cords look. The catalogue is very complete, giving 
sizes, prices, etc., and entering into a variety of details. A 
classes of insulated wires are enumerated, as well as a variety of 
superior cables. 


ARMINGTON & SIMS ENGINE CO.* 


A handsome and well-deserved compliment has been paid by 
the people of Rhode Island to Mr. G. C. Sims in the proposition to 
run him as the Democratic candidate for Governor of the State. 
Writing on this subject, the Boston Herald says: There comes 
the suggestion that the party could not find a better man to place 
at the head of its ticket this fall than Gardiner C. Sims. The sug- 
gestion is a good one. There could not be named a better, cleaner 
or more progressive man. He is of the people, a self-made man, 
a practical mechanic, who, by his own industry, his great inven- 
tive genius and his steady application to a task which he set him- 
self to accomplish, built up a business in this city which is known 
the world over, although it is not much more than in its infancy. 
Me is of the firm of the Armington & Sims Engine Co. He is the 
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5 manager of the company, which has recently taken the 
ichmond print works on Eagle street and converted them into a 
busy hive of industry. He is also 4 popular member of the Com- 
mercial Club, where he has raised his voice against the best 
speakers that could be brought to this city, and always in the 
cause of enlarging the trading facilities of the country, and giv- 
ing a market elsewhere for the products of the American mills 
and manufacturing establishments. Such a man as he could not 
fail to command the entire vote of his party and the respect of the 
Republicans, and he might be the means of bringing to the party 
a healthy support from the Independents. here opposition 
could come from would be a mystery, excepting that some might 
raise the cry that he is a gentleman." It is understood, however, 
that Mr. Sims will find himself unable for the present to give up 
any time to politics and public office. 


THE UNITED ELECTRIC TRACTION CO'S. FACTORY 
AT MARION, N. J. 


The above company have, in their establishment at Marion, N. 
J., one of the largest electrical factories in the country. It covers 
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NEW YORK SUBWAY WORK. 


The board of electrical control met on August 22 in the mayor's 
office and received a report from the construction company, which 
shows the work of burying the wires is going on satisfactorily. 
The report shows that in 1889 56,035 feet of subway and 621,430 
feet of ducts were laid. This year, so far, 158,181 feet of trench 
have been dug and 774,926 feet of ducts laid. 

The Edison company made application to have subways built 
in a number of streets. The application was laid over. The most 
important subway line asked for is in Fifth avenue, from Wash- 
ington Place to Fifty-ninth street. 

The subway company was instructed immediately to build a 
subway for Third avenue through Eighty-fourth, Eighty-fifth 
and Eighty-sixth streets, so that wires can be extended to the 
East River park, which has been ordered to be lighted by elec- 
tricity. 

Ex-Judge Kelly, of the Eust River company, complained that 
in Twenty-third street, between Fourth avenue and Broadway to 
University Place, all the ducts were used up, and his company 
could get no accommodations. Не complained that it practically 
shut off his company from making connections with its main 
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VIEW IN ASSEMBLING SHOP OF THE UNITED ELECTRIC TRACTION COMPANY'S FACTORY. 


a considerable area, and is devoted exclusively to the production 
of motors and of electric railway apparatus. The view which we 
show of it herewith is taken in the aisle of the assembling shop 
of the factory. The motor frames shown in the right middle 
ground are standard 30 h. p. motors of the traction type. It is 
noteworthy that this is the only shop or room in the whole fac- 
tory operated directly from the engine. All the rest are driven 
by motor. 

The United Electric Traction Co. are not only busy on general 
power and electric railway work, but are occupied with storage 
car installations. They have just sold a consignment of storage 
cars complete to the Citizens' Street Railway. of Indianapolis, for 
cash on receipt of the bill of lading. "This is claimed to be the 
first time a sale of storage cars has ever been made, and certainly 
shows that the storage car has arrived." Other installations of 
the same kind are being prepared. 


lines. Thesubway company was ordered to provide space for 
the company at once. 

In Twenty-third street, from Fifth to Eleventh avenue. in 
Fort y-second street and in Seventh avenue the Brush and United 
States companies have lines of poles standing which are used for 
city lights. There are subways in these streets, and inquiry was 
made why the subways were not used. The companies’ repre- 
sentatives explained that previous to the contracts awarded, a 
few days ago, the companies had no business in these streets, and, 
consequently, had not used the subways. The companies said 
that now that they had business in the streets the subways would 
be used. 

The mayor said that the companies must get their overhead 
lines down in four weeks or he would order them cut down. 

The question whether the Fire Department should have a 
separate duct in thesubways for its wires, instead of going into 
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the same duct with the police wires, was only touched on in а 

general way. Mayor Grant had the correspondence that had 

between himself and the Fire Commissioners on the subject 

fore him, and remarked: ‘‘I must say that the Fire Depart- 
ment is not facilitating the work of the board as it should ." 

The mayor intimated that the attitude of th» Fire Board in this 
matter was wholly unsatisfactory to him. Henry D. Purroy is 
president of the Fire Board. There is а rumor that Purroy and 
Grant are drifting further apart than ever. 


PATTISON BROTHERS. 


Theabove electrical engineering firm of 185-187 Broadway have 
just finished putting to rights the lines and station of the Edison 
Electric Illuminating Co., of Lancaster, Pa. They bave also just 
completed the wiring for 250 incandescent lights in Jobn Simmons 
& Co.’s factory in Leonard street. Thev are also installing a 45- 
light arc plant in Sunbury, Pa., for Mr. P. B. Shaw. 


THE PERKINS ELECTRIC LAMP COMPANY. 


The above concern, manufacturers of the Perkins incandescent 
lamps and sockets, have removed their executive offices from 
Hartford to the factory at Mauchester, Conn. Mr. M. S. Chap- 
man is president of the company; Mr. W. G. Halm, vice-presi- 
dent; C. T. Welles, treasurer, and J. J. Gates, secretary and 
general manager. 


THE EDISON-LALANDE BATTERY. 


The Edison Manufacturing Co., represented by James F. 
Kelly, general sales agent, 19 Dey street, this city. have issued a 
very striking aud puny circular in colors showing the battery 
and its details, and giving a very neat fac simile reproduction 
from THE ELECTRICAL ENGINEER of July 30, of the item in 
regard to the extensive use made by the Western Union Co. 
since, and owing to, the great fire in its operating department at 
195 Broadway. 


NEW ENGLAND TRADE NOTES. 


THE AMERICAN WALTHAM WATCH Co. has declared a semi- 
annual dividend of 4 per cent., payable Sept. 1. 


Mr. H. M. UNDERWOOD, general agent of the Interior Conduit 
and Insulation Company, was in Boston this week, and reports 
business to be something phenomenal. They are putting in new 
machinery at their factories all the time both for house and under- 
ground work, but have difficulty in keeping up with the demand 
for their goods. 


THE REDDING ELECTRIC COMPANY are enjoying a great run of 
active business in all lines of electric supplies, and are having a 
brisk demand for their well known electric Watchman's Clock, 
the only clock which prints a plain record from each station. 
Among their most recent sales is a forty station clock for the new 
factory of the Woonsocket Rubber Compauy, making the third 
clock manufactured by the Redding Company which this com- 
pany is using. , 


THE MASSACHUSETTS ELECTRICAL ENGINEERING Co. have made 
an undoubted success of their tested fuse wire. This wire is spec- 
ially drawn for them, and carefully tested for exact carrying 
capacity, and a certificate accompanies each spool. They have 
recently had an unprecedented call for this wire, and the demand 
is keeping their testing department quite busy getting large quan- 
tities ready for shipment. They are filling well a long felt want 
in supplying a fuse wire which 1s absolutely reliable. 


HAZLETON TRIPOD BOILER Co., of Chicago, has opened a branch 
for the New England States at 620 Atlantic Avenue, Boston, and 
Mr. William Phenix will be general agent. Mr. Phenix has had 
a large experience with the Hazleton tripod boilers, and he reports 
a rapid and growing demand for them all over the States. They 
are specially well adapted for electric light and power stations, 
taking up but little room, and requiring very little care, b sides 
being extremely economical and free from danger. All con- 
tractors in the East should take an early opportunity of visiting 
Mr. Phenix’s office, where they will receive every courtesy, and be 
afforded an opportunity of investigating the merits of this type of 
boiler. 


WARREN S. HILL, of Boston, is making quite a success of his 
patent double pole converter switch, which he designed recentl 
for alternate current work. These switches are enclosed in small 
iron boxes, and should be used wherever a converter is used, as 
they make it perfectly safe for workmen to handle the converter 
or do any repairs on the secondary wires. The boxes are made 
thoroughly waterproof and can be fixed outside on the same pole 
with the converter, all that is outside the box being the handle to 
operate the switch. Mr. Hill has furnished several stations with 
a complete set, one box for each converter in use, and experience 


has shown that the extra expense in using them is quite insignifl- 
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cant compared with the extra immunity from danger in handling 
alternating current wires. Mr. Hill also is making large numbers 
of his ordinary single and double pole switches on slate bases, 
which are meeting with general approval everywhere. 


THE ECONOMIC ELECTRIO CONSTRUCTION Co., of Boston, have 
now got their new factory at Brockton into poe running order, 
and are beginning to turn out dynamos and incandescent lamps. 
The factory is well adapted for the purpose, being clean, light and 
roomy, and they have a skillful set of men at work. In the lamp 
department they have at ү а capacity of about 1,000 incan- 
descent lamps a week, and they are constantly adding new ma- 
chines to increase the capacity. The lamps are made of all volt- 
ages and candle-powers, and to suit any socket, and besides their 
own filament they use also the Siemens-Halske, for which they 
have the exclusive ncy in the United States. The Economic 
Co. have perfected the type of dynamo, called tbe Hooper dy- 
namo, which they will put on the market soon, and most satis- 
factory tests have been made with it. The dynamo is of the four- 
pole type, is well designed and looks extremely graceful, besides 
giving a very high efficiency. It is simple, easily constructed and 
considerably lighter than the ordinary machines of equal capacity 
of other manufacture. 


WESTERN TRADE NOTES. 


Mr. G. A. EDWARD KOHLER, the Western representative of 
the Eddy Electric Motor Company, has sold Rand, McNally & Co. 
one of their large plating machines. 


Mr. W. H. HARDING, manager of the South Side Electric 
Company, is back in the city and is rapidly pushing his new sta- 
tion to completion. He expects to start up in a day or two. 


Mr. Ernest L. CLARK, secretary of the Illinois Electric Ma- 
terial Co., has been in Quincy, III., for the past week, on business 
connected with the electric street railway there. 


TBE POND ENGINEERING Co. are installing the large steam 
85 plant for the Calumet Electric Railway Company at South 

hicago. 

Мв. FOREE Bain has just completed some highly satisfactory 
tests of his new 100 horse power generator. This machine only 
absorbs 34 of 1 per cent. of the output for the magnetization of the 
fleld, which is a highly desirable feature. 


Mr. Ponp, of the Pond Engineering Company, has been in 
town for the past few days. He has been kept busy with Mr. 
Albert Blanchard, his Chicago representative, in looking after the 
large business which has been worked up here and in the vicinity 
by that able gentleman, who is well known among the fraternity 
as a hustler. 

Mr. W. 8. ARMOUR, the Chicago agent of the Detroit Motor 
Company, 320 The Rookery, has just placed a 71$ horse-power 
motor on the Edison circuit. This motor will operate the printing 
establishment of R. R. McCabe & Company, 334 Dearborn street, 
in the new Caxton building. 


THE WESTERN POWER CONSTRUCTION Co. are doing lots of 
business, and the factory at Auburn, where the well-known 
McIntosh-Seymour engines which they handle are manufactured, 
is pushed to the utmost to fill their numerous orders. Mr. Waldo 
P. Adams. the general manager of the Western Power Construc- 
tion Co., is in town again, back from a trip to the East in which he 
was highly successful in securing business. 


THE Sperry ELECTRIC Co. are receiving inquiries from all 
over the country regar ling their new triple carbon lamp, which is 
creating quite 4 sensation. Their lightning arresters have shown 
some remarkable pro. fs of their reliability and efficiency, one of 
them in taking care of no less than 15 strokes in two hours during 
а recent stor n without a cent of damage. They are now putting 
an improved form of this arrester on the market. 


THe ILLINOIS ELECTRIC MATERIAL Co. are meeting with great 
success with their new woven insulated line wire. Mr. ‘‘ Canvas- 
Jacket " Hoefer, the general manager of the company, reports the 
demand for this wire as unprecedented. He is now known by 
the above appropriate title amongst his electrical friends in town, 
who keep continually asking him What is Canvas-Jacket ? " 
Mr. H. S. Winston, the president of the company, bas returned 
from the convention at Cape May, well pleased with the results of 
his Eastern trip. 


THE PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR Co., 129 
La Salle street, Chicago, have shipped 27 cells of battery to J. H. 
Munson & Company, at Evanston, III., where they will be em- 
ployed by Mr. Munson, who till recently has been the electrical 
expert of the university there, for lighting the incandescent lampe 
which will decorate his four-horse wagon in which he will attend 
the business men's picnic there. In this he has introduced some 
striking novelties in lighting effects obtained by the revolution of 
the wheels cutting lights in and out. He will also use the current 
to operate some small motors, ` 
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This, the greatest by far of all the marvels of the electric tele- 
W. Thomson. 


gereph.—54r W. 


NRW YORK'S TELEPHONE SERVICE. 


O to the telephone now in use in the printing 
office of Тнк ELEcTRICAL ENGINEER is nailed a dingy 
old yellow oard, in which the instructions given to the sub- 
всгіћег read: To Call Central Office: Press the button 
three times, take the telephone from the hook and place to 
your ear, and listen for a responses. When 
through talking, hang up the telephone, and then press the 
button three times.” Such was the orude and archaic 
method of signaling “central” а few years ago, and the 
distance traveled, as well as the enormous improvements 
made, since that old card was put up, can only be realized 
by reading the excellent article contributed to our pages 
this week by Mr. Herbert Laws Webb on the telephone 
servioe of New York to-day. It is safe to say that able, 
intelligent and progressive as were the men who directed 
affairs in the early telephonic days in this city, they had 
not the remotegt idea of the shape that the service and ap. 
paratus would take under the pressure of new conditions, 
and thanks to the efforts of inventive genius or trained 
ex 

It has been {һе fashion, and a sorry one, to find fault 


with the telephonic management in our leading cities as at 


once parsimontous and incompetent ; but no one can read 
Mr. Webb's account of what has been done, and is still to 
be done, without. feeling how great is the thought and care 
that ix divested to the perfection of the work. The prob- 
lems that come ap for solution are among the most com- 
plex and abstruse that offer themselves to the modern elec- 
trieal engineer, and while no one believes that the goal has 
been reached, it would show little appreciation of zeal, 
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skill and energy not to praise such achievements as this 
article brings before us. Not even a hundred articles of 
equal length could tell of all the labor and experiment, to 
say nothing of the capital required to attain these definite, 
practical results that constitute the basis of the methods 
employed to-day. 

An instance of the manner in which the telephone man- 
ager and engineer have had to grapple with néw conditions 
is presented in Mr. Webb’s description of the underground 
system. A very few years ago the wires were all over- 
head, and we have in our possession an old cartoon from 
one of the comie papers in which the telephone service is 
represented by a big spider at the centre of a huge cob- 
web of wires. To-day, in New Tork, as Mr. Webb shows, 
there are in operation from the different exchanges nearly 
300 separate underground cables, each containing 50 twisted 
pairs of conductors, aggregating 145 miles of cables or 
14,553 miles of wire. The next cartoon will evidently have 
to depict a hydra with heads or tails out of a hundred cav- 
ernous lairs. These cables represent, of course, an immense 
investment, and their maintenance and testing has become 
one of the most important branches of the work. 

Altogether, we think the Metropolitan Telephone Co. 
has evinced in a praiseworthy manner a desire to meet all 
the needs of the hour; and the articles appearing also in 
this issue as to work in Philadelphia and Hartford indicate 
the same spirit of progress and improvement. It is in this 
way that preparation is rightly made for the future, and the 
business held, not simply because the service is the only 
one, but because it is the best. 


DANCING TO MUSIC FROM AFAR OFF. 


On Thursday night last an interesting and really notable 
musical and vocal entertainment was given from New York 
to a very large audience assembled at the Grand Union 
Hotel, Saratoga. 

As our readers will conjecture, the audience, which 
numbered at times no less that 800 people, was brought en 
rapport with the performers by means of a “ Long Dist- 
ance ” telephone circuit running a distance of 180 miles 
from 18 Cortlandt street, New York, to Saratoga. From 
Cortlandt street a circuit had been run to the Madison 
Square Garden and the concert being given by the Strauss 
Orchestra was taken in alternation with the other num- 
bers of the programme which comprised selections by the 
Long Distance orchestra, flute and cornet solos, a whistling 
song and glees by members of the technical staff, one of 
whom also recited Tennyson’s ‘‘Charge of the Light 
Brigade,” The orchestral music was listened to at Sara- 
toga by means of sets of hand telephones, and every note 
was heard distinctly, even to the applause of the audience. 
gathered at Madison Square, Some of the songs and. 
solos and the recitation were heard all over the room at 
Saratoga by means of a single loud speaking reveiver pro- 
vided with a large funnel-shaped resonator to magnify the 
sound. Great delight was expressed by the audience at 
Saratoga with the evening’s entertainment, and the exhi- 
bition was considered one of the best and most successful. 
that has yet been given over the Long Distance Company’s 
system. 

A very novel and striking use was made of this tele- 
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phonic concert by Mr. A. S. Hibbard, who happened to be 
entertaining a number of his friends at his residence iu 
Morristown, N. J. the same evening. Mr. Hibbard's 
private telephone line was connected at Cortlandt street 
with the circuit running to Madison Square Garden and 
the strains of the famous orchestra were heard so plainly 
in the house at Morristown that dancing was carried on 
with perfect ease and comfort by the guests there assembled. 

If some one had told Herr Strauss that his orchestra was 
playing for dancers who were enjoying themselves at Mor- 
ristown, some twenty or thirty miles distant, the informa- 
tion would probably have been received with sheer incred- 
ulity, yet such was actually the case. Two Strauss waltzes 
were enjoyed by Mr. Hibbard's guests and afterwards the 
orchestra at Cortlandt street was switched in and dancing 
was continued by the music of the less ambitious band of 
performers. 

We believe this is the first instance recorded of the trans- 
mission of music by telephone with sufficient volume and 
clearness for dancing to be indulged in by the listeners. 


MULTIPLE SWITCH-BOARDS. 


Тноџон to an outsider who rarely enters an exchange 
telephony may appear to have become stationary so far as 
improvements in the art are concerned, much in reality has 
been accomplished during the last few years, and the re- 
sults of this work are already beginning to make them- 
selves felt. A single improvement alone, that of the 
multiple switch-board, over the single boards with their 
intermediate connections, has done much to simplify the 
work within the exchange, but the enormous increase in 
the number of subscribers connected to one exchange has 
made even the multiple board unwieldy to some extent in 
our largest exchanges. As a result, steps are already being 
taken to increase the capaeity of the central office operator 


by differentiating subscribers into groups and giving the ` 


calling subscriber the power to call up either group by 
a simple manipulation. This has been very well carried 
out in the multiple switch-board designed by Mr. M. G. 


Kellogg and described on another page. The saving in 


the cost of the office equipment brought about by means 
of this system will at once be obvious, and the means by 
which this has been carried out are exceedingly simple and 
ingenious. The employment of the telephone magneto to 
send currents of either polarity to line is a decidedly novel 
application and might poseibly be used in certain forms of 
telegraph work. 


LOCKWOOD'S TELEPHONE SYSTEM. 


THE great success which has attended the employment 
of closed circuit transformers in electric lighting by 
the alternating current would naturally suggest the em- 
ployment of this type of transformer or induction coil in 
telephony, and indeed such a transformer was proposed 
some time ago, but its employment directly, in place of the 
open circuit transformer, was accompanied by difficulties, 


principal among which was the fact that the nature of the 


current in the primary circuit was not of an alternating 
character, but was one involving simply a change in 
strength without a change of polarity. The reasons which 
prevented the direct employment of the closed circuit 
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transformer for telephonic work are, therefore, practically 
the same as those which have made it unsuitable for em- 
ployment as an induction coil where it is intended to pro- 
duce a disruptive or spark discharge. In seeking, never- 
theless, to employ the closed circuit type of transformer in 
a telephonic circuit, and thus to throw effective alternating 
currents upon the line, Mr. T. D. Lockwood has hit upon 
the ingenious idea of combining the open circuit with the 
closed in the manner described elsewhere in this issue. 
The method is one which might possibly be employed in 
other branches to obtain a true alternating current from a 
pulsating continuous current. 


Tesla Alternating Current Motors. . 

In a recent issue we described at length some new forms 
of alternating current motors designed by Mr. Nikola 
Tesla, and involving some novel methods for producing 
motion in contiguous circuits acted upon by alternating 
currents, In a short review of this article appearing in 
our excellent contemporary, Industries, a writer accuses 
Mr. Tesla of holding to the old fallacy of the screening 
action of the iron to explain the action of his machine. A 
careful study of our original article makes it apparent, 
however, that our contemporary has misunderstood the 
character of the machines described. It would take us too 
long to point out the error into which our contemporary 
has fallen, and to state in exact terms just what is accom- 
plished by the construction adopted in Mr. Tesla’s machine, 
but in answer to the closing remark of our contemporary, 
it is incumbent upon us to state that machines constructed 
on Mr. Tesla’s principles are in actual commercial opera- 
tion at the present time with no small measure of success. 


The Unit 4 Henry.. 

Por. F. B. Crocker has an interesting letter in this 
issue, in which, while expressing his pleasure at the support 
given by Dr. Fleming to the new units, he differs from that 
authority as to thé advisability of abbreviating “henry ” 
into “hen.” In our remarks on Dr. Fleming's recent let- 
ter in these pages, we called attention to his suggestions aa 
to “frank” and “gilb.” On the whole, we think that 
while ** frank ” and “ gilb " may pass muster, “hen” would 
hardly do so. There is an invitation to ribaldry and irrev- 
erent mirth about it, and no one would be surprised to 
hear a playful junior engineer, who meant to speak of 
* microhens ” referring to them as so. many “ spring chick- 
ens.” The Institute will have this matter of new units up 
during the month, when Prof. Crocker will deliver an ad- 
dress on the subject, and the discussion promises to be one 
of great interest. 


Open Circuit Transformers. 


NOTWITHSTANDING the almost universal employment of 
closed circuit transformers in alternating current work, Mr. 
James Swinburne has taken up and championed the cause 
of the open circuit type. While Mr. Swinburne admits 
that the efficiency of the closed circuit type of transformer 
is higher at full load than that of the open circuit, he 
claims for the latter a higher average all-day efficiency, and 
hence advocates its use. The details ef construction given 
on another page will prove of interest to the reader, the 
omission of all iron or metal in the casing of the trans. 
former being an interesting point. 
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ALEXANDER GRAHAM BELL. 


Tux history of the practical development of the tele- 

one and the telephonic art has been so often retold dur- 
ing the past 18 years in the litigations that have attended 
the establishment of commercial telephony, that its main 
facta are as well known as those connected with the inven- 
tion of the telegraph. The literature of telephonic litiga- 
tion constitutes, in fact, a library of astounding proportions, 
and it would seem as though there were little left to be 
said in that department of the subject. But, strangely 
enough, in spite of all this controversy of great lawyers and 
experts and the struggle for supremacy of embattled 
millions of capital, the career of Alexander Graham Bell, 
the inventor of the speaking 
telephone, has rarely been 
made a theme for gossip in 
the publie prints. He has 
never cared to gratify natu- 
ral curiosity, but, on the con- 
trary, has generally held the 
paragrapher of. the society 
journal and the interviewer 
of the daily paper at arm's 
length. This reserve is 
characteristio of the man, 
but we do not think that we 
disregard it in now giving 
his portrait to our readers 
with à few of the leading 
events of his life. 

Alexander Graham Bell 
was born at Edinburgh, 
Scotland, on March 3, 1847, 
of good old stock. His 
father and grandfather were 
both teachers of languages, 
etc., and his father, Alex- 
ander Melville Bell, who is 
still alive, hàs long enjoyed 
a reputation in the field of 
philology and linguistics, 
being the deviser of ingen- 
ious systems of “ world 
speech” and ( visible 
speech." He intended that 
his son should' follow his 
profession and early gave 
him instruction in the anat- 
omy of the vocal organs, 
their various functions and 
"the different subjects be- 
longing generally. to the 
science of vocal ррувіо1ору. 
W hen quite а child, A. С. | 
Beil was told by his father of an automaton speaking 
machine he had seen, and the boy was so interested that he 
determined to attempt the construction of Buch an appa- 
ratus himself. In а word, he then and there invented a 
speaking machine, built it and made it articulate one or 
two simple words, While at Elgin, in Scotland, he found 
out for himself, also, that the elements of speech were com- 
pound in their nature, and became interested in the impor. 
tant work done by Helmholtz, relating to the quality of 
vocal sounds. In 1865, the family removed from Scotland 
to London; and about 1866, at Bath, in England, he con- 
ceived the idea of following up Helmholiz's synthetical 
experiments in the reproduction of sound, by attempting to 
transmit speech electrically. Between the years 1867 and 
1570, he made numerous electrical inventions based on the 
Helmholtz vowel apparatus, and, before he left England, 
had resolved to pursue one of these inventions, that of har- 
monic or multiple telegraphy, to a practical outcome, The 
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idea of actual speech transmission was running in his mind 
all this time, like an undercurrent of thought that he could 
hardly formulate in definite expression; but it gradually 
took clearer shape, and Mr. Bell has stated on the witness 
stand that to friends in England, before 1870, he avowed 
his belief that we should **one day speak by telegraph.” 
He did not bimself imagine for a moment that that great 
achievement was to be his, but if ever a man were fitted to 
produce such an invention, by heredity, education, sur- 
roundings and temperament it was surely he. 

In August, 1870, the Bell family emigrated from Eng- 
land, to Brantford, Canada, and in April, 1871, A. G. Bell 
went thence to Boston, on the invitation of the Boston 
School Board, to carry on a series of experiments with his 
father's system of ** Visible Speech,” or physiological sym- 
bols for the deaf. He re- 
mained permanently in the 
neighborhood of Boston, 
| from October 1, 1872, until 
| his removal to Washington, 
in 1881. From the very 
moment of his arrival in 
Canada, in 1870, up to the 
| beginning of 1874, his mind 
| жав full of the scheme for 

the multiple transmission of 
telegraphic messages by 
means of musical tones, and 
he had other telegraphic in- 
ventions also in hand ; but 
the old idea of speech trans- 
mission was persistent in 
| claiming his attention, and 
| gradually his thoughts and 
| energies were narrowed 
down to this one field of 
| investigation. He has him- 
| self narrated more than 
once the manner in which 
be proceeded, stage by 
| stage, from his experiments 
with phonautographic appa- 
ratus, human ear drums and 
apparatus for obtaining un- 
dulatory currents, up to the 
period when he and his 
assistant, Mr. T. A. Watson, 
were able to talk to each 
other telephonically over a 
short line in the Boston Uni- 
й versity, and when by rapid 
strides the crude apparatus 
was improved and brought 
up to a fair degree of effici. 
ency. The first tests with 
the telephone as a speech 
transmitter were watched with great interest by many sci- 
entific men to whom Bell communicated his results freely 
and from whom he received many valuable suggestions ; 
but the press and public were sceptical in regard to the 
reports that began to circulate. Bell's first public lecture 
on the telephone was delivered before the Society of Arts, 
Boston, May 25, 1876 ; but the first time that speech was 
transmitted over a real line was August, 1876, at Brant 
ford. He hastened to patent his invention, and the same 
year exhibited it at the Philadelphia Centennial Exposition, 
where a memorable display of its speaking powers was 
made on Sunday, June 25, 1876, before Sir William Thom- 
son, the Emperor of Brazil, Prof. Sterry Hunt, Dr. Draper, 
Dr. Koenig and others. | 

The vicissitudes of the Bell telephone from that time are 
a familiar and hackneyed story, both as to its commercial 
development and the various infringement suits brought 
successfully by the American Bell Telephone Co. against 
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a number of persons, the most prominent of whom were 
Meucci, Dolbear, Drawbaugb, Clay and Cushman. The 
litigation between the Western Union Telegraph Company 
and tbe Bell Telephone companies resulted in a compro- 
mise, by which the priority of Bell was recognized, and the 
former company granted the latter an exclusive license 
under its Page, Edison, Phelps, Gray and other patents 
held to be controlling in various respects. The long war- 
fare in the courts may be said to bave reached its conclu- 
sion, when the Supreme Court of the United States sus- 
tained Bell, for nothing is ever expected to come of the 
absurd suit brought against Bell, in the name of the Gov- 
ernment, for fraud in obtaining his patent. 

In the fall of 1877 Prof. Bell married Mabel, the 
daughter of Hon. Mr. Gardiner G. Hubbard, to whom he 
had been indebted for financial aid in developing his in- 
ventions ; and wbo, with others, bas since reaped a rich 
reward for courage and foresight. It was through his po- 
sition as instructor to Miss Hubbard, a deaf mute, that Prof. 
Bell became acquainted with Mr. Hubbard. 

From first to last Prof. Bell bas taken out twenty-one 
United States patents, as sole or joint inventor, the most 
important being, of course, the one on which is based the 
speaking telephone of to-day. The photophone, however, 
upon which he has worked, stands high also as a scientific 
achievement, Being decreed the French Volta prize, he 
devoted the money to the establishment, in Washington, 
of the Volta Laboratory, with a view to original investiga- 
tion jn the transmission and reproduction of articulate 
sounds; and the Association, as it was called, formed at 
tbat place included Mr. Chichester A. Bell and Mr. Sum- 
ner Tainter. Several inventions have been the result of 
the labors of the Association, principally the jet telephone 
and the graphophone. Prof. Bell has also, to some extent, 
given attention to devising improved methods of electrical 
communication between vessels at sea. Of late years, how- 
ever, Prof. Bell has mainly devoted himself to his original 
pursuit, namely the study of the deaf and dumb, in con- 
nection with his father’s visible speech ; and he has given 
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amelioration of the condition of such unfortunates. 
Immediately after the invention of the telephone and its 
going into commercial use, Prof. Bell was called upon for 
papers and lectures, and for a time he yielded 55 to 
the demand. ong the most noteworthy of his produc- 
tions are : ** Researches in Electric Telephony," a paper 
read before the English Society of Telegraph Engineers, 
London, October 31, 1877; “The Production and Repro- 
duction of Sound by Light,” a paper read before the Amer- 
ican Association for the Advancement of Science, August 
37, 1880, relating to discoveries made by himself and Mr. 
Sumner Tainter in the art of Radiophony " ; and The 
Production of Sound by Radiant Energy," a paper read 
before the National Academy of Sciences, April 21, 1881, 
relating ta further investigations of the same nature. 


ELECTRIC RAILWAY TESTS IN BOSTON. 


The West End Street Railway Company are making an exten- 
sive trial this week of different forms of truck, for the purpose of 
satisfying themselves which is the most economical in consump- 
tion of electrical energy in all conditions. The Ffinsk truck, the 
Tripp truck, and the Robinson Radial truck, are among those 
being tried, and they are all loaded down with sacks of meal 
weighing an equivalent of 100 passengers at 140 pounds each. 
The cars are being run back and forth between Grove Hall and 
Forrest Hills, and will run continuously all day, ampere readings, 
volt readings, and Edison metre readings being carefully taken, 
as well as a careful record of the speed by a tachometer. There 
are now in Boston nearly 300 electric cars in daily service, and the 
load is getting to be fairly constant, the ammeters in the power 
station showing but little fluctuation. The heavy granite founda- 
tion work at the central power station is about completed and the 
brick work is in rapid progress, and preparations are being made 
for work on the girder roof. The new Cambridge power-house is 
also making rapid progress. 


* 
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THE NEW YORK TELEPHONE SERVICE. 


BY HERBERT LAWS WEBB. 


‚ Tuer are comparatively few people who appreciate the 
vastness of the telephone system in a great oity like New 
York, and still fewer that have the opportunity of seeing 
from the inside the enormous difficulties to be overeome by 
telephone engineers in order that the service may reach 
that point of efficiency which ney are always striving for 
and which impatient subscribers declare—in language more 
forcible than polite—to be unattainable. There are carping 
critics, generally newspaper scribes in want of a better sub- 
ject upon which to expend their power of invective, or 
individuals belonging to that class of present day offenders 
against our peace and happiness who will write letters to 
their favorite daily organs on matters about which they are 
profoundly ignorant, who maintain from time to time that 
the telephone companies persist in rubbing along with aati- 
quated apparatus, rusty and badly constructed nu and a 
general state of cheap disorganization, so that, secure fram 
competition as they are, they may continue to extract from 
the poor down-trodden subscriber, the maximum quid in 
the way of rates in return for the minimum quo in the shape 
of service, That such a state of affairs does not exist, aad, 
in the more important companies, never has existed, 
without saying, but even many of our readers who 
themselves well informed on telephone matters will learn 
with surprise of the high pitch to which the methods, and 
what may be termed the technical policy, of the Metro- 
olitan Telephone and Telegraph Company have been 
bron ht, and how wide a difference exists between the 
actual state of matters telephonic in New York, and the 
lugubrious descriptions of them doled out to readers of the 
daily press. During the past few years the enormous plant 
of the Metropolitan Company has undergone, and, in fact, 
is still undergoing, a gradual and complete reorganization, 
and it is not too much to say that in the system of equip- 
ment for the new buildings now elaborated, the very acme of 
perfection in modern telephone working has been reached. 
Beginning with the Cortlandt street exchange, situated 
at No. 18 Cortlandt street, familiarly known as “ Telephone 
Headquarters,” we find a Western Electric multiple switch- 
board with capacity for 6,000 metallic circuit subsoribers ; 
this board occupies the entire floor of the eighth story of 
the building, and has assimilated the subscribers formerly 
connected to the old exchanges at John, Pearl, Nassau and 
New streets. The engraving, Fig. 1, shows one side of 
this board. Quite recently another of the old down-town 
exchanges, that at Murray street, has been abandoned and 
its subscribers transferred to Cortlandt street and to the 
present exchange at Spring street and Broadway. This 
exchange, again, will shortly be installed, with a» entirely 
new plant, in à model telephone building erected by the 
Metropolitan Company at the corner of Spring and Wooster 
Streets. 
The Cortlandt street board, which is the largest multiple 
switch-board in the world, has been in operation for about 
two years, and is now operating more than 3,800 subsorib- 


. ers, many of them equipped with metallic circuit lines, 


The average daily number of connections between sub- 
scribers made on this board is 48, 236 and the average for 
the whole city is 103,621, about 93 per cent. of these con- 
nections being made between the hours of 8 4. м. and 6 
P. M. At present there are 123 operators at Cortiandt 
Street, each one of whom attends to betweeu four and five 
hundred subscribers’ calls per day of ten hours. The 
switch-board has given excellent service since first put into 
use and a few minor changes shortly to be made in its 
equipment will still further increase its efficiency. 

The most interesting part of the Cortlandt street building 
for many readers of THE ELECTRICAL ENGINEER is where 
comparatively few visitors penetrate ; below the ground floor 
is a department known as the “underground room,” where 
the cables which find a deviating and tortuous path through 
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New York’s much abused subways terminate and make 
connection with the switchboard eight floors above. The 
room in its present state is not calculated to impress the 
technical man very favorably. As originally planned, the 
cable terminals were to be connected to the switchboard 
through a distributing board which lines the walls of the 
operating room at the rear of the switchboard. This dis- 
tributing board consists of a series of vertical wooden 
racks placed at convenient distances apart to facilitate the 
handling of wires; above the racks are arranged the 
lightning arresters and resistance coils. The underground 
cables are extended from the cellar by flexible rubber 
covered cables running in ducts the height of the building 
and connected to one side of the lightning arresters and 
resistance coils. The distribution js then effected by run- 
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The problem of reducing cross-connecting to a system- 
atic process devoid of all risk of confusion or literal “ crogs- 
connections ” involving trouble and annoyance to all parties 
concerned, has lately been attacked in earnest, and the in- 
vestigations conducted by telephone engineers has led to 
the invention and development of the Hibbard distributing 
board, which is illustrated in perspective view in the ac- 
companying engraving, Fig. 2, which represents the one to be 
placed in the hc dran room at the Cortlandt street 
exchange. Mr. Hibbard has solved in a, very simple 
manner the difficulties of ** cross-connecting," and his dis- 
tributing board is already in operation in several of the 
principal exchanges in cha country, such as, for instance, 
those at Philadelphia, Boston, Baltimore, Albany, etc, 

The engraving gives a general idea of the board. In 
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Fig. 1.—ONE SIDE OF THE NEW MULTIPLE SWITCHBOARD AT THE CORTLANDT STREET EXCHANGE, NEW YORK. 


ning wires through the racks from the lightning arresters 
to the part of the switchboard required, the connection to 
tbe wiring of the board itself being reached by running the 
wires through troughs under the floor and up at tbe back 
of the board. 

Tbe underground system, however, has grown at such 
an extraordinarily rapid rate, that this method of effecting 
the“ cross-connecting,” a very important part of the daily 
work of a large telephone exchange, has outgrown its 
usefulness, so much so, that much of the cross connecting 
work necessitated by cutting new underground cables into 
service, changes in subscribers’ addresses, etc., has had to 
be done in the underground room. 


telephone work the word “board” has got to be quite а 
conventional term, and in this case it stands for a frame- 
work built up of iron gas pipe and rods, of long and narrow 
dimensions, the vertical parts of the frame serving for 
supporting the hard rubber bases to which the connecting 
devices are attached,and the cross bars forming supports 
for the cross connecting wires which run through. the 
frame-work from side to side. It is plain that if at each 
side of the frame-work we have a number of hard rubber 
strips provided with small metal plates to which wires are 
permanently connected, it will be a perfectly simple matter 
to connect any two wires terminating at oneside of the board 
to any two terminating at the other by merely running a 
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pair of wires through the racks in the middle of the 
frame-work. | 


The arrangement of the underground room at Cortlandt: 


street when the new distributing board is in place will be 
as follows: Above the iron cable heads which form the ter- 
minals of the underground cables will be placed hard 
rubber strips Sov ded with the proper number of Hibbard 
lightning arresters for each cable, and the cables will all 
be wired permanently to these arresters, all connections 
being soldered. From the arresters to the connection strips 
on the distributing board short cables will be run, thus ex- 
tending the underground cables direct to one side of the dis- 
tributing board, the only intervening pieceof apparatus being 
the lightning arresters ; as a break can be made in the line 
at this point by the removal of the fusible coil it is an easy 
matter to test any line in either direction when hunting for 
* trouble? on a subscriber's wire. In the same way cables 
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the minimum expenditure of time and labor and the max- 
imum amount of certainty. 

The board designed for Cortlandt street will be 38ft. 
long, 7ft. high and 3ft. lin. wide, and will have thirteen 
separate planes on which the cross-connecting wires will be 
run. All the cross-connecting wires will be rubber cov- 
ered and twisted in pairs "The board has capacity for 154 
underground cables, or, say, 7,700 pairs of wires. The 
cross-connecting wires will never be run diagonally through 
the framework, but when a connection has to be made 
between a point high up on one side of the board and 
another low down on the other the connecting wire will be 
run horizontally on the plane coinciding with its starting 

int and then up or down when opposite its destination 
in a vertical division of the framework at the rear of the 
board; in this way the openings at the front of the board 
will never be obstructed by the cross-connecting wires, 
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will be run from the switchboard to the strips at the other 
side of the distributing board; these cables will be soldered 
direct to the switchboard terminals in the operating room, 
and also to the metal ears on the hard rubber strips of the 
distributing board, the wires belonging to the different 
drops being arranged in proper order, drop number one 
being the first connection on the first strip. 

This arrangement. practically means the transfer of the 
switchboard terminals to the terminals on one side of the 
distributing board. We now have the terminals of thé 
underground cables and those of the switehboard brought 
face to face, or rather back to back, separated merely by 
the iron framework, and in order to connect any desired. 
pair of wires in any underground cable to a drop in any 
part of the switchboard, the only operation necessary is to 
run a pair of wires through the rack, making the requisite 
connections at each end. This will be the only cross con- 
nection between a subscriber's line and the drop required 
at any part of the exchange, and it will easily be recog- 
nized that this method of doing the work simplifies mat. 


ters to a very great extent aud renders it possible to make 


any number of changes between lines and their drops with 


the maximum number of which in any one plane will be 
about 600 pairs. 

The work of putting in the distributing board is to be 
commenced very shortly, and from the description already 
given a faint idea may be formed of the magnitude of the 
task, involving the entire reorganization of all the connec- 
tions between the underground cables and the switchboard 
and the making of some tens of thousands, of new con- 
nections. 

The underground plant of the Metropolitan Company 
lias had a marvellously rapid growth since the inception of 
the underground wire regulations in New York. At 
present there are in actual operation from the different 
exchanges nearly 300 separate underground cables, each. 
containing 50 twisted pairs of conductors, aggregating 
145.5 miles of cable or 14,553 miles of wire. ‘lhe Cort- 
landt street exchange, of course, has the greatest number of 
cables, as no less than 140 of the 300 terminate at this office. 
The cables vary greatly in length, as some are only a few 
hundred feet long running to buildings in or near Cort- 
landt street, where they terminate on roofs and are ex- 
tended to subscribers’ offices by overhead wires. There 
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are many cables over a mile in length, the longest being 
one of two terminating on a pole at Fifty-ninth street and 
Tenth avenue, which measures 29,069 feet, or nearly six 
miles, 

'The cables used are all made to conform to a set of speci- 
fications exacting certain electrical and mechanical require- 
ments, and each cable is tested for insulation and conduc- 
tor resistance and inductive capacity before it is accepted 
by the company and put into service. Full records are 
kept of all these tests so that the life of every cable can be 
watched from the time it is first laid down. At Cortlandt 
street a testing room has been fitted up containing a com- 
plete set of fine testing instruments, leads being run to the 
underground room where connection is made with the 
cable heads. 

At Spring street, Eighteenth street, Thirty-eighth street 
and Seventy-ninth street nearly all the subscribers’ lines 
enter the exchanges through underground cables, and the 
rapidity with which the underground work has been pushed 
has necessitated an equally rapid and radical change in the 
equipment of the company’s central offices. The Cortlandt 
Street Exchange is a modern telephone building, but 
changes there, as we have seen, have become necessary 
long before the building has lost its modern air. With the 
other exchanges the company has adopted the very sweep- 
ing policy of entirely abandoning the old plant and remov- 
ing the subscribers’ wires to entirely new buildings erected 
by the company and equipped throughout as model tele- 
phone buildings, according to the most approved principles 
of telephone engineering, as that branch of the science is 
understood to-day. | 

One of these buildings has just been inaugurated at West 
38th street, the lines formerly running to the old exchange, 
at 39th street and Sixth avenue, having all been transferred 
to the new office less than two weeks ago. A similar build- 
ing has been erected at the corner of Spring and Wooster 


Fid. 1.—Lockwoop's NEW SYSTEM OF TELEPHONY. 


streets, and the transfer of the old Spring street exchange 
to the new will be made by the beginning of next year. 


Another telephone building is to be located on Franklin 


street, and still another at Broad street. These four new 
offices will have an aggregate capacity for operating 14,400 
metallic circuit lines. Uptown, a new office will shortly be 
established. at 79th street and Third avenue, and the Har- 
lem exchange is being rehabilitated in order to arrange the 
apparatus for metallic circuit working ; to place the Har- 
lem exchange in connection with the underground system. 
a subway is now being built in that direction, the route of 
which for a considerable distance passes through solid rock 
which has to be blasted out in order to provide a passage 
for the subway. ! 

The equipment of the new telephone buildings will not 
differ materially from that of the Cortlandt street office, 
with the exception that all the vital parts of the ocffie will 
be on the same floor. Instead. of terminating the under- 
ground cables in the cellar they will be run up a shaft to 
the top floor, where a “terminal room” will provided 
for their reception. The Hibbard distributing board will 
be located in this room and the cross connecting will be 
done as already described. In the terminal room there will 
also be a chief inspector's desk provided with spring-jacks 
and connections, by means of which the chief inspector can 
plug on to any faulty line a set of testing instruments con- 
sisting of Wheatstone bridge, galvanometer, relay, etc., and 
80 determine the nature and approximate locality of the 
trouble. This chief inspector will have, charge of all the 
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trouble men” attached to his exchange, and will keep 
full records of all incidents connected with the maintenance 
of the lines. In all exchanges, current for ringing up sub- 
scribers is supplied by small power generators run by elec- 
tric motors; these are located in a separate department 
called the power room, which also contains a large battery 
of gravity cells to be used in connection with a ГОГ. changer 
in case of the motors or power generators being disabled at 
any time. 

Needless. to say that all these exchanges are equipped 
throughout on a basis of metallic circuit working ; before 
very long, as indicated in this article, New York will be 
provided with a group of telephone exchanges embodying 
every appliance which the best telephone engineering tal- 
ent in the country has been able to bring to bear upon the 
complex and many-sided problem of maintaining an ећ- 
cient service of telephonic communication in such a city as 
New York. 

If any newspaper.scribe, before he lightly sits himself 
down to indite a diatribe against the niggardly economy of 
the telephone companies and their systematic suppression 
of improvements in methods and apparatus, would pay a 
visit to one of these exchanges he would find both methods 
and apparatus of a far higher standard than in many other 
technical establishments. Then let him figure out the cost 
of an eight-story telephone building, of a multiple switch 
board for 3,000 subscribers, of the distributing board, 
motors, generators and batteries, of the miles and miles of 
wire within the building and the miles of underground 
cable without, let him ponder over the cost of maintenance 
and the salaries of a staff which would fill a good-sized 
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theatre, and if the calculation leaves him still with power 
to think he will think twice before informing the public 
that the p companies spend no money and merely 
plot day and night to achieve the difficult operation of 
catching whales with sprats. 


LOCKWOOD'S NEW SYSTEM OF TELEPHONY, 


Ir has long been customary to employ induction-coils in 
connection with telephonio transmitters for the purpose of 
transforming the low-potential current of the energizing- 
battery into one of higher potential and better fitted to 
traverse the long line-conductor and to overcome its resist- 
ance with little loss of energy, as well as for the analogous 
purpose of very materially increasing the margin of varia- 
tion producible by the operation of the transmitter. Up 
to the present time the induction coils employed for tele- 
phonic purposes have been almost universally made with 
cylindrical cores; that is, with open magnetic circuits. In 
contemplating the high efficiency attending the employ- 
ment of induction coils or transformers of the closed circuit 
type used in electric lighting, welding, etc., Mr. T. D. 
Lockwood, the well-known electrician of Boston, has sought 
to employ such a form intelephony. But the employment 
of closed circuit induction coils in telephony involves 
certain considerations which do not appear at first sight. 
It is, of course, comparatively easy to operate electric 
light transformers by means of reversals of the primary 
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eurrent, because, since the secondary currents to be evolved 
need have no special form, character, or quality, these re- 
versals may readily be produced by using an alternatin 
dynamo as a source and by sending its currents unrectified 
through the primary helix. But no such procedure is 
possible in telephony, for the voice-currents developed in 
the secondary circuit of the induction-coil, which are to 
traverse the line and reproduce speech at the distant 
Station, must, so to speak, be an eleetrical copy of the 
variations of the sound wa vod initiating them, and also of 
the sound-waves they are to teproduce. Up to the present 
time, however, it has not been found practicable to pro- 
duce reversals in the primary circuit of transmitting tele- 
phone induetion-coils, and in all such instruments which 
have gone into use the change which the operation of the 
transmitter effects in the primary circuit is not a reversal 
of current, and hence cannot result in a reversal of 
magnetism with its inherently-consequent zero moment. 
It is not even a succession of absolute cessations and emis- 
sions of current, as in the make and break of the Ruhm- 
korff induction.coils. The change which is effected by 
such operation is the variation of current strength, tending 
to produce a variation of magnetic intensity in the core, 
which, if produced, results in corresponding magneto-elec- 
tric currents in thesecondary helix and line; but the magnet- 
ism of an iron ring core once magnetized does not greatly 
vary when simple changes only are made in the strength of 
the magnetizing-current. 'l'hus, while it tends to advantage 
to employ induction-coils having closed magnetic-circuit 
cores, such a procedure demands also a practical method of 
producing reversals in the pray circuit of the induction. 
coil, and it is to accomplish the latter object that Mr. 
Lockwood has designed the system we are about to 
describe. | 

The method employed is illustrated diagrammatically in 
Fig. 1. Here B is a multiple-contact microphone which is 
placed in the circuit of a battery, ö, in which also is serially 
included the primary conductor, g, of the induction-coil, 
c. This circuit may be termed the “local circuit.” The 
secondary conductor, Л, of this coil has the same number 
of convolutions and is of the same size wire, and both are, 
as usual, wound upon a cylindrical core, e, of iron wires. 

The induction-coil, 4, has a continuous core, f, of soft 
iron, and constituting a closed magnetic circuit, This has 
a primary conductor, i, the same size and length as that 
employed in the two helices of the first coil, which is 
` joined up in circuit with the secondary conductor, Л, of 
induction-coil, c, and the closed circuit so constituted may 
be termed the “intermediate circuit.” ‘Thus alternating 
currents generated in conductor, À, inductively by changes 
of current in conductor, g, will be of like character with 
such changes, and will of necessity circulate in and 
through the primary conductor, i, of induction-coil, a. 
The resistance of the conductors, g and Л and i, is low, 
being but a fraction of an ohm. 

The secondary conductor, &, of coil А, is of fine wire, for 
the purpose of securing a great many convolutions, it 
being required not only to transfer electrical energy from 
the reversals circulating in i to the secondary conductor, 
k, but to raise the potential. The secondary, *, of the 
induction-coil, a, is connected with the wires of the main 
telephone-circuit, z, leading to the distant station and tele- 
phone-receiver. The construction of the apparatus em- 
ployed in actual practice by Mr. Lockwood is shown in 

ig. 2. The position of the second induction.coil, a, and its 
connections are the same as those shown in Fig. 1, the onl 
difference being in the method of windiug. Here, it vill 
be noted, the primary coil, r, is wound in alternate sections, 
spaces being left between each for similar sections of the 
secondary winding. The advantage of this method of 
winding is that the magnetization is thereby distributed 
uniformly, and is enabled to act equally upon all parts of 
the core. 

It will be observed that the function of the first induc- 
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tion coil is to develop alternating currents in the interme- 
diate circuit without raising the potential of such currents. 
If the potential in this circuit were to be raised, it would 
be necessary to multiply the convolutions of both the 
helices included in it, with a consequent increase in cost, in 
resistance, and in waste of energy. Furthermore, it is of 
great importance to keep down the resistance of this inter- 
mediate circuit, for the reason that in telephony self-induc- 
tion is a potent factor in opposing the proper operation of 
the current, and the self-induction of any circuit of which 
coils or helices form a part is mainly dependent upon the 
number of their convolutions. Новое, there ів special 
utility in employing a few convolutions of thick wire 
instead of a greater number of convolutions of thinner 
wire in the intermediate circuit. 


ELECTRIC LIGHT MOLDINGS. 


THE introduction of a new industry usually brings with 
it many collateral branches of new work and in this respect 
electric lighting constitutes a conspicuous example. Incan- 
descent lighting once proved a practical success, a host of 
details had to be worked out to fit it for general use within 
doors, to make it safe against injury to person and property; 
and added to this safety, a harmony was required with the 
general surrounding of the premises in which the light was 
employed. Electric house wiring has, therefore, taken a 
prominent place in electrical work and certainly deserves 
most careful consideration for reasons which are obvious. 

Electrical conductors run in houses require not only to be 
thoroughly well insulated electrically, but also to be pro- 
tected from mechanical injury and from contact with dele- 
terious influences. To effect the latter purpose the electric 
light molding occupies at the present time an important 
position. Its main object, of course, is to hold the circuit 
wires securely in position at the proper distance apart, while 
at the same time it is required to conform to some extent 
to the ornamentation of the apartments in which it is run. 
Imperviousness to moisture is also a great desideratum in 
this connection. The ready adaptability of wood as 
material to fill these conditions is obvious, and hence wood 
moldings have been employed to a very large extent in this 
class of work. The practice in this country has run largely 
to the employment of a molding, consisting of a base in 
which the grooves are cut to the size required and which 
are covered by a capping set into the base for a small dis- 
tance, во as to be firmly secured; the nails or screws 
щру being merely used to hold the cap in place with- 


out taking any of the strain. 
The various sizes and styles of molding in general use 
are illustrated in the accompanying chart, and represent 


those manufactured by Mr. Russell Johnson, of this city, 
to whose courtesy we are indebted for the use of the chart. 
While in this country the grooves in the base-boards are 
for the large part rectangular in character, those employed 
abroad, and especially in Germany, have rounded bottoms 
and corners, 'lhe practice abroad also is to employ straight 
cappings, not set into the base molding. The depth of the 
base moldings below the groove, as will be seen, is also a 
matter which is quite variable ; those on some of the work 
being furnished by Mr. Johnson for the government 
cruisers now building are pine beams 4x 6 inches and have 
one inch grooves cut in them for the wires, thus leaving 8 
inches of solid backing behind the wires. The wood usually 
employed in this country is pine, though not infrequently 
poplar is employed for the purpose. The latter is almost 
universally employed abroad on account of the scarcity of 

ine there. The general cheapness of wood in this country 
d indeed made 1t possible for wood moldings to be profit- 
ably exported abroad, and quite a trade has developed in 
this direction. In addition to the standard sizes of molding 
which are illustrated in the accompanying obart, a large 
number of others have been made, to fulfill certain require- 
ments, and we have seen moldings with a dozen grooves to 
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carry à number of main leads from the dynamo to the 
points of distribution. The various styles of ornamentation 
of the caps also provide a field for much variety of design 
and finish. 


KELLOGG'S NEW MULTIPLE TELEPHONE SWITCH 
BOARD. 


Ir is well known that multiple switch-board systems and 
apparatus as at present constructed and arranged become 
very expensive per line or subscriber where a very large 
number of subscribers! lines are operated in one multiple 
switch-board exchange. In these systems there is now 
usually provided one switch-board for about every 150 
subscribers'lines. "There is one spring-jack for each sub. 
scriber's line which belongs to the exchange. It is, there- 
fore, evident, that, as the number of boards used in an 
exchange is increased as the number of subscribers’ lines is 
increased, the number of switches for each line is corre- 
spondingly inereased, and consequently the cost of the 
switches for a line is similarly increased. The number of 
switches used in an exchange of 5,000 subscribers’ lines 
will be four times the number of switches used in an 
exchange of 2,500 subscribers’ lines, and the number 
used in an exchange of 10,000 lines will be 16 times 
as great. Where more lines are used, the number 
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Fics. 1 AND 2. —K ELLOGG'S NEW MULTIPLE SWITCH-BOARD. 


of switches used per line will increase in like ratio. 
'l'he number of lines which can be operated in one multiple 
switch-board exchange is, moreover, limited by the num- 
ber of the spring-jacks which can be grouped on one board 
within convenient reach of an operator. It may be stated, 
approximately, that as the systems are at present construc- 
ted the number of lines which can be operated in one 
exchange is limited to about 10,000. — | 
Recognizing the difficulties attending the service of a 
large number of subscribers and the great cost of switch- 
boards, Mr. Milo G. Kellogg, of Pre Park, Ill, has 
recently designed an ingenious system by which he reduces 
by one-half the number of spring-jack switches which are 
required at each board, thus effecting a large saving in the 
cost of apparatus, and at the same time practically retains 
all the advantages which have heretofore been obtained in 
the multiple switch-board systems employed. The manner 
in which this is carried out will be apparent from the 
accompanying engravings. Here Figs. 1 and 2 represent a 
front and sectional view of several sections of the switch- 
board. This is so arranged that when a switch-plug is 
inserted into a switch-hole it raises the spring-lever in the 
rear of the hole from the contact-point on which it nor- 
mally bears, and the flexible cord of the plug is connected 
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with the spring-lever, while the contact-point and the con- 
tact-piece č of the switch are electrically connected through 
the medium of the switch-plug, which then touches both ¢ 
and A" of the switch. 

The calling annunciators or signal-receiving instruments, 
w, one for each line in each of the two sections of the 
exchange, are located at the boards where the calls of their 
lines are to be answered. These annunciators are polarized 
and their construction is shown in detail in Fig. 8. Each 
of these annunciators responds when one polarity of car- 
rent passes over its line and does not respond when the 
other polarity of current passes over the line. 

The apparatus at the subscriber’s station is shown in Fig. 
4. The generator is constructed with the usual automatio 
device, whereby it is shunted or switched from the line-cir- 
cuit while not operated. The insulated contact-piece on 
the shaft of the armature, to which is connected one end 
of the armature-wire, and which conducts the generated 
current to the line through the stationary .pring-contact 
provided for it, is a half-circle, the remaining part of the 
circle being of insulating material, as shown in Fig. 5. 
There is also provided a calling-key, k, with two pairs of 
contact-points, one pair being normally closed and the other 
pair normally open, and when the key is depressed the nor- 
mally-open pair of contacts is closed and the normally- 
closed pair is opened. The connection of the key to the 
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contact-springs of the generator and to the Jine-circuit ів 
as foilows: The spring-lever, which forms one of the con- 
tacts of each pair of contact-points, is connected with one 
side of the main-line circuit, The two other contact-pieces 


. of the pairs of contact-points are connected to the two con- 


tact.springs, respectively. 

Now, it is well known that when magneto-generators are 
operated a current of one polarity is generated during one 
half of the revolution of the armature and a current of the 
other polarity is generated during the other half of the 
revolution of the armature. It will, therefore, be apparent 
from the description of the subscriber’s station apparatus 
which has been given, and from the circuits, that when the 
generator is being operated and the key remains in its nor- 
mal position the armature-wire is in circuit through one 
only of the contact-springs, and a current of one polarity 
will be sent to the line ; and that when the generator is 
being operated and the key is depressed the armature- wire 
is in circuit through the other contact-spring, and a current 
of the other polarity will be sent to the line. The sub- 
scriber can, therefore, at will send currents of either polarity 
to line, as he does not or does press on the calling-key. 
When his line is provided with two calling annunciatars 
which respond to currents of opposite polarity, as shown, 
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one annunciator being located at a board in one section of 
the exchange and the other annunciator being located at a 
board in the other section of the exchange, he can at will 
eall the operator at either board and not disturb the other 
operator. 

The operator's cord system, shown in Fig. 6, has a pairof 
cords with switch-plugs, a calling-key, a sp en M switch, 
and a clearing-out annunciator, and the usual telephone 
and calling-generator. 

To carry out the organization it is necessary that each 
subscriber should be able to determine whether or not he is 


Fos. 8 AND 5.—ANNUNCIATOR AND INSULATED SPINDLE OF 
MAGNETO. 


to press his calling-key when he calls for connection with 
any other subscriber, To accomplish this the subscribers 
whose lines belong to one class are indicated by some des- 
ignation in the exchange list—as, for instance, their num- 
bers may all be prefixed by the letter a. The subscribers 
which belong to the other (lass may also be designated in 
some manner—as, for instance, by the absence of any pre- 
fix or special mark. Allthe calling-keys are marked with 
the letter a. The apparatus and lines are so connected 
that when a subscriber desires connection with any line 
designated by the letter A he operates his generator while 
pressing on his calling-key marked A. hen he desires 


Fias. 4 AND 0. —SUBSCRIBER'8 AND OPERATOR’S APPARATUS. 


connection with any line of the other class, he operates his 
generator without pressing on the calling-key. This sys- 
tem of calling either board at will to which the subscriber 
may be connected therefore requires but one calling-key, 
and it requires the subscriber to press on the key only 
when he is calling one board. 

It will be seen from the description of the main-line cir- 
cuits and apparatus and of the operator’s cord system that 
when two subscribers’ lines are switched together at any 
board of the exchange by the insertion of the two plugs of 
any pair of cords into the switches of the line at that board 
the two calling-annunciators of each line are cut off or dis- 
connected from the circuits of the line, and the operator 
may, by the use of the switch, v, in Fig. 6, loop the clear- 
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ing-out annunciator, v, into the combined circuit of the 
lines. The number of pairs of cords needed for the eystem 
will depend on the number of connections which are liable 
to be required at one time in the exchange. As a general 
thing one pair of cords to every eight or ten subscribers’ 
lines will answer. 


THE NEW TELEPHONE EXCHANGE, HARTFORD, 
CONN. 


In the early days of telephony, exchanges were situated 
in the most convenient building available at the time, but 
the rapid increase in the number of subscribers which fol- 
lowed soon made such quarters not only inadequate of ac- 
commodation but developed inconvenience when the later 
improvements which were brought about were adopted. 
As a result the more progressive telephone companies have 
undertaken the erection of building specially adapted to 
exchange purposes, and some of these structures now rank 
among the finest buildings in our large cities. 

Among such structures recently erected is the Telephone 
Building, at Hartford, Conn., built by the Southern 
New England Telephone Company. The building, which 
is shown in perspective in the accompanying engrav- 
ing, Fig. 1. is situated on the southeast corner of Pearl 
and South Ann streets, on a lot fifty feet on Pearl street 
and running back about one hundred and twelve feet on 
South Ann street. The building occupies the entire Pearl 
street front and some seventy-eight feet of the depth of 
the lot. It is built of brick with granite and brown stone 
trimmings, and is most substantial in its construction. It 
is constructed on the slow-burning system ; that is, the 
floors are of the beam and plank description, with protect- 
ing layers between the planking and the upper flooring, 
and the partition walls are of terra-cotta lumber, in place 
of scantlings. 

On the ground floor are two stores, running the entire 
depth of the building, which are entirely separated from 
the other parts of the building by brick walls. The second 
story floor is to be of plank, covered with an inch of fire- 

roofing material, and on top of that the flooring proper. 

t is on this story that the business of the company 1s to be 
done. The business office will be in the corner room on the 
front. This will be the local manager’s headquarters, A 
feature of this room will be the cabinets for the use of tele- 
phone users. On one side of the office will be built two 
cabinets, enclosed by plate glass, and made sound-proof, in 
which will be Long Distance telephones and all the con- 
veniences for conversation with any of the cities that are 
connected with the Long Distance lines. The talker will 
be entirely protected against interference from outside 
noises, and also from being overheard while talking. 

Across the entire rear of the second floor runs the operat- 
ing room, as shown in the plan, Fig. 2. It is well lighted 
from the south and west, and is large enough to accommo- 


date a switch board for three thousand subscribers. Ad- 


joining the operating room is a parlor and toilet rooms for 
the young women who are employed in the room, well 
lighted and comfortable. 

Between the operating room and the hall is the critical 
point in the exchange, the distributing room. This is the 
room into which all the wires of the system come before 

assing to the switch-board. "The room is to be as nearly 
ерсе as the character of the building will permit. The 
walls are brick and terra cotta, the ceiling is metal lined, 
and the floor is asphaltum. One of the features of the 
room is this floor. It is waterproof as well as fireproof, 
and is graded to a scupper that leads to the shaft, so that 
it can at any time, in case of a sudden fire among the 
wires, be flooded with water without injury to the remain- 
der of the building. On the outer side of the room will 
stand the distributing board. This is of a new design, the 
work of Mr. George A. Milliken, the electrical mechanic of 
the company, and Mr. E. B. Baker, the general superin- 
tendent. It is of Russia iron, with room for 1,000 pairs of 


SS 


N 


TE RIEN 


„ m Ж 


ЗУМ 


q ч 


„э 
— 


Z 


G 


г 


| | 
F | 


- + 


2 8 3 
2 


| т 


| 


SS 
7 


| 
| 
| 
| 
| 


T 
1 


J , 
re a i i 


Ml j „ 

AS Sf P P, ＋ 
Р . “УУУУ УУ УУ 
/ / P Р, "d 4 „„ / 

Р И Р f 
& — „УУЛУУ УУ 


B1 


— c — te * Xx 
1 ^ ~~ A RAAS 
^ W КЧ у 
GN М \ АММА. | 
SA S ` МАМА SAAS 
^ ^ À М NS М * - 
ММММ, ААА, КАА RN 
/ EAA ^ MN SUA, SNNT SS 
SL LL» SS NS NN M N NN ‘SS A i 
4 "УУ, / / „„ 44 4 ДІ ri 7 
(ff, JZ, IA SAA fA J „ „„ | 
Т, РЛ Д. Shy j 
/ f VÀ Pg yg ff АДА ГУ, 
s A7 p VULP Pg o „ | 
b LD Af =l - ЦД = — AAAI ae 
, , I / (ss j P am n 
УУУ, „ „ | AA, — 
j Ё ГА SA Af f 
„ / v / / PHA D „ 
ДА / "P P , CSAS LSS 
f "^ ] f „ „„ 7/77 
P j j PA SAS. AAAS A 
Р, FA yg o, й Ё / » * SA # 
- 477 (fj is 7777377; , „ | 
P, Ps j J „ Ё, | 
/ Af „ / j 
/ / 4, , j РА Af J Ф / 
AAT A Ё Ё. * , (Ap 
4, 7 
f / 


+ 
[ 
& 
0 
. 
, 
- 
` 
A 
— ~ + — 
^a 
e 
— — - - — -a - + Ld 
Й 
~ —— p 
. 
. 
' 
' 
— <= — „оо — ate - 
> 
П 
' 
^ 
— 
, 
et M 
n 4 - = = 
2 
Е r 
` 
1 
D 4 
i 
б 
б 
D 
= -«- —ͤ—1—ᷣ imame — —— s E - 
^ 
. ' 
* РА 
— — — — ` 
Й 
Li 
- 
à 
' 
t i 
, 
D 
- - Ы — * A + LJ 
. 
‘ 
* 


Digitized by Google 


Sept. 10, 1890.] THE ELECTRICAL ENGINEER. 279 


=< 
= 
owe 
n 
ТИТИ 


OPERATING ROOM. 


| M НТ 1111111111 
ш А 


sOISTMIBUTING ROOM 


COMPANY'S OFFICE 


> ©] [О 
ч — 
— € = = 
pe 2 0 [9) оцет 8 SAGES noon 
— HE азы 


[| 
4 1 


pom 


Alt | 


ШАЛ 


— 


ГГ 
— 
nne 


M 


FiGs. 1, 2 AND 3.—THE NEW TELEPHONE EXCHANGE, HARTFORD, CONN. 
(L. W. Robinson, Architect, New Haven, Conn.) 


— Digitized by Google 


280 


wires. It ів in the form of a series of upright channels of 
sheet iron, bolted and riveted together, on one side of which 
the wires enter from the cable heads, that are just above 
it, and from the other side of which the wires run to the 
switch-board cables. 

The switch-board is to be of the latest pattern of the 
multiple type, like that now in use in the company’s build- 
ing at New Haven, arranged for metallic circuits. It will 
have an ultimate capacity for more subscribers than the 
exchange will probably have in twenty years. Its cost is 
$5,000. 


The feature of the building that the company takes the 


most satisfaction in is the manner in which the wires are 
brought into it. 

The roof of the new building will not have a wire upon 
it. Everything is brought in from the underground ducta. 
On the east side of the building is a stone stairway, as 
shown in the section Fig. 3, enclosed in heavy brick walls. 
Under this stairway is a brick and cement walled passage, 
leading from the man-hole in Pearl street up to the floor 
of the operating story. Here the passage becomes a tight 
brick shaft, to the attic floor, and is there ended in a heavy 
flagging. It is through this passage that the cables of the 
company will be brought to a terminal board. At some 
distance back of the stone stairs, which form the principal 
entrance to the operating department, is a staircase of iron, 
running from the second story and opening into the ter- 
minal room, down to the floor of the fireproof passage, on 
& level with the cellar floor. The cables will be hung on 
the walls of this fireproof passage, and by means of this 
iron staircase will be within reach of the hand for the en- 
tire distance from the terminal room to the man-hole in 
the street. This is considered of the highest importance to 
the safety of the exchange. 

This building, when completed and occupied, will have 
cost the company, with its equipment, over $40,000. The 
architect of the company is Mr. L. W. Robinson, of New 
Haven, and the contractors are Messrs. Whiton, Porteus & 
Co., of Hartford. It is expected that the building will be 
occupied in October. 

But this central station is not by any means all that the 
telephone company has built in Hartford this year. It has 
commenced an entire revolution of its system of construc- 
tion and of operation. Hitherto the business has been done 
on the grounded system, but for the new work the metallic 
circuit system will be adopted throughout. For the cen- 
tral masses of wires the underground conduit is used. The 
company has laid this summer 75,000 feet of underground 
duct in Hartford, and is preparing to connect all its wires 
with the outer terminals of the seven miles of cables that 
it has already drawn into these ducts. Some idea of the 
amount of work that has been done will be had when it is 
stated that there are now under the surface of the streets 
in Hartford more than 500 miles of insulated wire, and 
that when the work is completed there will be more than 
700 miles. The cables used in Hartford are of the Faraday 
7 made by the American Electrical Works, at Prov- 
idence. 

The underground ducts are of the Phipps cement lined 
iron pipe, laid in a matrix of cement, and running into 
man- holes at the corners of the streets. The man-holes of 
the company are all six feet square on the inside, built of 
twelve-inch brick walls, laid up in cement, and topped with 
heavy cast-iron covers, From these man-holes the cables 
are led through lateral ducts to the upper part of the com- 
pany's poles, where they enter cable boxes and are dis- 
tributed, as needed, to the subscribers. 

In addition to the underground work this change of sys- 
tem involves an entire renewal of the overhead construc- 
tion of the exchange, and this is now going on, the specifi- 
cations being of the most approved character. The wires 
are of copper, there is a free use of cables and covered 
wire in difficult or dangerous places, and the equipment of 
the subscriber's station will be largely new. This work, 
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aside from the building, will cost the company $60,000, or 
more, so that its total expenditure in this one place this 
season will be a good deal over $100,000. 


THE NEW SPERRY TRIPLE CARBON ARC LAMP. 


Амока the novelties which attracted considerable atten- 
tion at the late Cape May Convention was the new triple 
carbon arc lamp of the Siete Electric Co., of Chicago, 
which was in operation on the circuit of the local electric 
light company. 

The new lamp, which is illustrated in the accompanying 
engraving, consists of two ordinary circular carbons, which 
are clamped side by side in the upper holder of the lamp. 


THE SPERRY TRIPLE CARBON ARC LAMP. 


This holder is a modification of the old single carbon form, 
so constructed as to firmly hold the two positive carbons in 
position. The lower carbon is a single flat piece with 
rounded edges, and only half the length of the upper 
carbons, a8 in all ordinary lamps, but of practically the 
same cross section as the two upper ones. | 

The play of the arc is quite interesting. Thus it starts 
between one of the upper carbons and the lower, and as it 
increases in length by the burning away of the carbon, it 
instantly jumps and forms between the second upper car- 
bon and the lower, and so on. These alternations of posi- 
tion, however, are indistinguishable to the eye; and the 
lamp burns with the utmost steadiness. | 

The clamp which holds the lower carbon is rectangular 
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in shape, substantially that of the carbon itself, aud is fitted 
with adjusting screw and clamping piece, so as to always 
bring the carbons in line. 


EDISON'S NOVEL GASEOUS GENERATOR. 


Tux fertility of Mr. Edison's inventive genius cannot be 
better demonstrated than by reference to the numerous 
methods proposed by him for the generation of the electric 
current, In our last issue we had occasion to refer to two 
such methods proposed by him, and we would now call 
the attention of our readers to another, which, even if not 
likely to come into general use, is nevertheless quité 
interesting. 

Electricity has been generated heretofore by chemical 
reactions in liquids, which acted as the conducting media, 
but Mr. Edison proposes to generate electricity by dry 
chemical reactions, and to use the gases liberated as the 
conducting media of the generating apparatus. This he is 
enabled to do by causing the dry chemical reaction to take 


m | | | 


b uc 
22; А | 
7 3 
4 
Bee i А ‘ 
Я Li | 14] \ 
/ an 1 
, Я 
1 d d L 
ar А "ES PN 
7 7 f К 
4 ; 14 ИП s p 
hia , ‚ ment 2 
^ U * aye | 
; 2 
A Luc D, 2А 
A E “7 t7 9s “A 
Е 
TT 
2 


MA 
enn | "00 
Я › dl 
0 


EDISON’s GASEOUS ELECTRIC GENERATOR. 


lace in a vacuum-chamber in a rarefied atmosphere form- 
ing the conducting medium, and in the presence of heat 
which maintains the chemical reaction and increases the 
electrical conductivity of the rarefied gas. Such com- 
pounds or compounds and elements are used that, under 
the conditions of heat and rarefaction employed, the chem- 
ical reaction which takes place within the inclosing- 
chamber will produce a solid or liquid, that is, a non- 
gaseous product, which remains at the point where the re- 
action takes place, and will liberate a gas which rises into 
the chamber. The inclosing-chamber being electrically 
divided into two parts, which form the poles or current- 
collectors of the apparatus, the non-gaseous product 
remains upon and charges one ре while the gaseous рго- 
duct charges the other pole. There is kept up a continual 
exhaustion of the chamber to maintain the proper degree 
of exhaustion as the reaction takes place. 

A form of apparatus designed by Mr. Edison, in which 
these reactions could be carried out, is illustrated in the ac- 
companying engraving. A tubular vessel Bis supported on а 
furnace a, and on the bottom plate 6 are fixed upwardly 
projecting iron rods c which act ав electrodes. The vessel 
B supports a steam boiler, c, the water tubes, d, of which 
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project downwardly. It will also be noted that the two 
vessels are insulated by the asbestos packing g. The boiler 
closes the top of the vessel, forming a reaction chamber p, 
in which the chemical reaction takes place. Entering this 
chamber is a pipe к extending to the inlet of the air pump 
F; the latter is operated by the engine d which takes 
steam from the boiler. A pipe 1 extends from the outlet 
of the air-pump to the fire box of the furnace, and another 
pipe K admits water or steam to the chamber p. The 
circuit connections are made between the two vessels as 
shown. 

A great variety of compounds or elements may be used 
in producing the chemical reactions described, since nearly. 
all chemical reactions produce electricity under the proper 
A reducible or oxidizable substance can be em- 
ployed, such as a metal or metalloid, acted upon by a 
gaseous, liquid or solid compound containing an element 
with which it will readily combine when the compound is 
decomposed ; or anon-metallic material, like carbon, might 
be employed instead of the metal or metalloid. 

An efficient method is to use a metal, such, for instance, 
as iron, in a divided condition, which is placed in the 
chamber and brought up to incandescence, and then to 
permit steam or water in the proper quantities to enter the 
chamber. The oxygen of the watery vapor will combine 
with the metal, and the hydrogen will be liberated, the 
chemical reaction setting up a current of electricity, the 
rarefied hydrogen charging one pole, while the other pole 
is charged by the iron. The operation is a continuous one 
until the metal is oxidized, the heat being kept up and the 
steam or water being permitted to flow into the chamber 
in а continuous jet. 

Carbon in any form colud also be conveniently employed, 
such as charcoal, coke, lamp-black, or anthracite, or other 
coal mixed with a reducible oxide of a metal. Oxide of 
lead might also be mixed with carbon and placed in the 
chamber. As the heat is raised the oxygen of the oxide of 
lead wil combine with the carbon, producing carbonic 
oxide and reducing the lead to the metallic form. The 
rarefied carbonic oxide passes into the chamber and charges 
one pole, while the metallic lead charges the other pole. . 

The hydrogen or carbonio oxide withdrawn continuously 
by the vacuum арра сап be forced into the fire-box 

for heating the chamber; or, where the 
gas is suitable for the purpose, it can be used for producing 
chemical reactions in other vacuum-chambers. Carbonic 
oxide, being a powerful reducing agent, is especially adapted 
for this purpose, and as withdrawn from one chamber 
could be used to reduce a metallic oxide in another chamber. 

The chemical reactions in the apparatus can also be re- 
versed, if desired. Thus metallic iron could be oxidized 
by admitting water or steam to the chamber, producing 
currents of electricity, and then charcoal could be placed 
in the chamber and the oxide reduced to a metallic form ; 
or this vould be done by the admission of carbonic oxide, 
this reaction also producing currents of electricity. The 
metallic iron may then be again oxidized, and these opera- 
tions may be repeated indetinitely, the waste of the metal 
or oxide being made good, as found necessary. 


THE BRITISH ASSOCIATION MEETING. 


The British Association for the Advancement of Science held 
its annual meeting last week. Sir Frederick Abel, the president, 
in his address from the chair, made & survey of the strides of 
mode: n discovery and invention. He dwelt upon the use of elec. 
tricity for motive pur es, as exemplified so remarkably in 
America, while England has been slow in this respect. | | 


THE LECHNER ELECTRIC MINING MACHINE. 


A trial of the. Lechner electric mining machine, which is man- 
ufactured at Pittsburgh, was made at the Boston, Pa., coal mines 
of Capt. S. S. Brown recently. A number of gentlemen witnessed 
the work of the machine and were highly pleased. In five min- 
utes a solid piece of coal three feet wide and four feet and a half 
deep was cut through. Captain Brown has been paying a good 
deal of attention to this machine lately, and will introduce it in 
all his coal works in the near future. е 
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THE SWINBURNE “HEDGEHOG” TRANSFORMER. 


Last year Mr. James Swinburne brought forward the 
theory that an open iron circuit could be made more effi- 
cient than any form of closed iron circuit transformer. 
The loss in a transformer, he argues, is made up of loss in 
copper due to resistance, and loss in iron due to hysteresis. 
In calculating the efficiencies of transformers, the loss in the 
iron has generally been left completely out of account, and 
the loss in copper alone considered ; hence, the efficiencies 
of 97 and 98 per cent. claimed for closed iron circuit forms, 
If the loss by hysteresis is taken into account, allowing the 
losses as given by Ewing, the loss in iron in closed circuit 
transformers, as usually designed, is some 10 per cent. of 


— 
б amet ENGINE Gp, | 
— 


SWINBURNE® 
Au PATENT "yf 


— ————— 


FIGs. 1 AND 2.—SWINBURNE’S ** HEDGEHOG” TRANSFORMER, 


the full load. As the loss in iron goes on all the time a 


transformer is in circuit, this is very serious. The propor- 


tion of actual to possible output of energy per day varies in 
different districts, but in most stations the average use of 
lamps is less than two hours a day, including all lamps in- 
stalled. The transformer must be large enough to feed all 
the lamps installed, so it runs, say, on an average two 
hours at full load a day. If there is a loss of 10 per cent. 
ab full load in the iron, this gives an actual efficiency of 
45.5 per cent., even neglecting the loss in copper. 

In the ** hedgehog ” form the proportion of iron is very 


much reduced. The cross section of the iron is much less, 


and the length is about one-third of that of the closed cir- 
cuit form, as it has not to surround the wire. The result 
is that even in small transformers the iron loss is under one 
per cent. of the full load. One per cent. of the full load 
gives 89 per cent. all day efficiency, neglecting copper loss, 
against the 45 per cent. of the closed circuit. This is 
neglecting copper, however, and the copper loss is greater 
in the “ hedgehog” form, so this is an exaggerated com- 
panaon Such a transformer in reality, according to Mr. 
winburne, has an efficiency of about 87 per cent. all day. 
The theory of the “hedgehog” form is this : If a closed 
iron circuit is used, the iron circuit must be long to em- 
brace the copper coils. The only way to shorten it is to 
make the copper coils smaller. This means using a higher 
current density, which is wasteful, or fewer turns of cop- 
per. Fewer turns of copper demand either a higher in- 
duction in the iron or a greater cross section, and either of 
these means greater loss by hysteresis. If the iron circuit 
is opened, the sides of the embracing core can be removed, 
.80 the loss by hysteresis is divided by three. As there is 
now plenty of room for the copper, the turns and cross sec- 
tion can be increased and the iron reduced still farther. 
The object of introducing the closed iron circuit was to 
reduce the magnetic resistance. An open circuit trans- 
former has much higher magnetic resistance, but, according 
to Mr. Swinburne, the question of magnetic resistance is not 
so important as might at first sight appear. Its increase de- 
mands more excitation, or more magneto-motive force, and 
this increases the loss in copper. The best form is thus a com- 
promise, and the hedgehog” ends are employed to reduce 
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the magnetic resistance, In a conductive circuit the resist - 
ance is low if the current density is low in all parte where 
the specific resistance is high. Similarly, in a composite 
magnetic circuit of iron and air, the magnetic resistance is 
low if there is never a high magnetic current density or 
induction in the air, which has high specific magnetic 
resistance, The magnetizing current in a “hedgehog” is 
high, but as it is a quarter of a period behind the primary 
current in phase, and as the primary wire has to be large 
enough to carry the primary current, the loss in watts is 
small, As this loss goes on all day, however, it is by no 
means unimportant, and has to be included in getting out 
the efficiencies of these transformers. 

The construction of these transformers as carried out by 
Messrs. Swinburne & Co., of Teddington, England, is very 
simple. А gun metal casting of cross shaped section forms 
the backbone. It is spread out at each end, forming legs 
at one and taking the circular terminal board at the other. 
It also carries insulating flanges, which form the ends of 
the coils. Into the four recesses of the core are put four 
bundles of soft iron wire. These are taped over, and the 
secondary is wound on. The secondary is then covered 
with two layers of ebonite, and the flanges are also faced 
with the same material. 'The primary is then wound on in 
two compartments separated with ebonite after the manner 
invented by Gramme, so that both ends come outside, and 
as far removed from each other as possible. The ends of 
the core are then spread out, as shown in Fig. 1, and the 
transformer tested under 4,000 or 5,000 volts, the insula- 
tion in megohms being read by a peculiar instrument which 
measures the effective resistance under an alternating 
current. 

Iron cases cannot be used, as they would be magnetized 
by the transformer ; and, as any metal would have Foucault 
currents generated in it, stoneware jars are used for cases, 
These have lids bolted down, with holes for the leads, as 
shown in the engraving, Fig. 2. 


THE HART SNAP SWITCH. 


Амока the novelties shown at the late Cape May con- 
vention was a snap switch designed by Mr. Gerald W. 
Hart, superintendent of the Edison Electric Light and 
Power Co, Kansas City, Mo. The switch, which is illus- 
trated in the accompanying engraving, is so constructed 
that it performs a rotary movement in one direction by 
quarter turns, and snaps full on, or off, without being able 


THE HART SNAP SWITCH. 


to stop at any intermediate position. This is accomplished 
by the employment of a curved steel spring, which accumu- 
lates tension as the switch knob is turned and is then sud- 
denly released and moves the contact independently of the 
switch knob. 

As will be seen, the current entering at the spring con- 
tacts passes into the connecting piece, which 1s of large 
surface and of ample carrying capacity, and the current is 
not required to pass through any pivots or springs. The 
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break, of course, is a double one, and the breaking distance 
very large for the size of the switch, so much so that it can 
be used with impunity on a 500 volt circuit. 'The engrav- 
ing shows the 10 ampere switch in full size. The switch 
is now being manufactured by the Hart & Hegeman M’f’g. 
Co., of Kansas City, Mo. 


THE KING DYNAMOS. 


Amone the recent additions to the dynamo machines now 
being built, are those of the Detroit Dynamo Co., of 
Detroit, Mich., which have been designed by their elec- 
trician, Mr. W. R. King. The dynamo intended for 
electroplating is illustrated in the accompanying engrav- 
ing, Fig. 1. In this machine the perfect electric balance 
maintained in the armature prevents all sparking at the 
commutator. By the method of construction adopted and 
by the use of compound winding, the electromotive force 
of the machine is kept practically constant at all loads, so 
that the quality of the work is independent of the amount 
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HOW THE INTEREST MAY BE INCREASED IN A 
SCIENTIFIC SOCIETY. 


THE primary idea of a scientific society is that the 
speakers shall bring before it some new discovery or 
invention or principle. But the field having been pretty 
well covered at this age of the world, at least as far as the 
more elementary matters are concerned, it becomes a task 
that few have the ability to accomplish. You can hardly 
expect to have the services of those who have this ability 
unless the society publishes its transactions. 

A second object of a society may be considered to be to 
show in detail the various methods of doing all classes of 
work that comes within the scope of the society. Not that 
others do not know how to do the same thing, perhaps as 
well or better, but because each one is likely to have some 
novelty about some of the details of any operation that is 
superior to the more common method. 

It would, I believe, be an attractive feature to any such 


Figs. 1 AND 2.—THE KING ELECTRO-PLATING AND INCANDESCENT DYNAMOS. 


of pieces in the bath. Besides making the use of a separate 
exciter unnecessary, the reversal of the machine is also 
prevented by the construction adopted. 

The incandescent machine built by the same company is 
shown in Fig. 2, and is also entirely automatic in its regu- 
lation, maintaining potential constant, whether one lamp is 
in circuit or the full load is on the machine. The voltage of 
the machine is such that arc as well as incandescent lamps 
can be placed directly on the circuits. These machines 
have been installed ina number of works in Western cities. 


A LOCOMOTIVE RUNS DOWN AN ELECTRIC CAR. 


At Cleveland, O, on Sept. 6, а bad accident occurred on the 


Williston avenue electric road, an electric motor car and trailer 
being run into by a locomotive at a crossing. No warning had 
been given of the locomotive’s approach. A woman was killed 
and twelve persons were injured in the collision. 


ELECTRIC RAILWAY STRIKE AT WHEELING, W. VA. 


The electric railway service at Wheeling has been suspended 
for several days owing to a strike. The tracks have been ob- 
structed and the police have refused to man the cars. 


society to have all new experiments repeated before it. If 
the society had to buy the apparatus for such work it 
might be very expensive, but doubtless amongst the many 
members a large part of the apparatus might be found, un- 
less the new experiment involved novel apparatus. The 
want being understood, no doubt the members would offer 
to allow the society the use of such as they have, and often 
dealers would be glad to exhibit novelties. I believe there 
is a society in England that has this idea for its object 
(Experimental Society). ea 

I am inclined to recommend that the society should have 
each alternate meeting devoted to a systematio course of 
lectures or studies, beginning with the elements of the sub- 
ject and carried as far as time allowed. Not that we 
should bave some master present the subject to us in its 
entirety, but that some member should offer to write out a 
fair presentation of the subject of the evening, or should 
take from some published essay or text book that part 
wanted, to occupy half an hour to an hour's time. The 
main feature to be a full, thorough discussion by the mem- 
bers of every obscure point or part little understood. Or, 
to put it differently, to have the members compare their 
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various conceptions ; for some would have perfected and 


elaborated their ideas so much more than others that it 


would be to our great gain to know what they thought. I 
might instance the attribute Mr. Mailloux gives to the mag- 
netic lines of force. I believe the conceptions of most of 
ug are flat and often narrow, rather than full and rounded, 
as they should be. And they can perhaps only be per- 
fected by contact with the views of others. 

"The ordinary reading of papers does not allow much 
chance for discussion, because only the writer knows what 
is to be presented, and others cannot be prepared to make 
a reply except on the spur of the moment. 

I think every scientific society should arrange to have 
notices of its meetings, and, if possible, the subject of 
papers coming before it, appear in appropriate periodicals 
under the head of a diary. It would increase the attendance 
oe also would encourage those who prepared papers to be 
read. 


THE NEW “LAW” SWITCHBOARD FOR PHILA- 
DELPHIA. 

Тнк Bell Telephone Company, of Philadelphia, have 
recently erected a new building of their own at 406 Market 
street, in that city, running through to Merchant street. 
It is 35 feet wide with a depth of 119 feet from front to 


— — we 


. — 
wast ear ea Senge PORE LOT PRP 75 
i 7 


THE REED'8 LAKE ELECTRIC RAILWAY, GRAND RAPIDS, MICH. 


rear. It ів four stories and basement in height and each 
story is of unusually lofty pitch, so that the edifice is really 
as high as many buildings that boast nearly double the 
number of stories. The building is occupied exclusively 
by the Telephone Company and was designed with a single 
eye to their use. It is fire-proof in every sense of the 
word ; in the basement is a remarkably complete plant for 
lighting, heating and ventilating, and the conductors enter 
underground from a system of conduits that ramifies 
throughout the whole city. This system, it may be men- 
tioned incidentally, is partly of iron pipe and partly of 
* indurated pipe," the latter of which has received Dr. S. 
M. Plush's enthusiastic praise. "The blocks of buildings in 
Philadelphia are intersected by narrow lanes. In each 
lane is placed a distributing pole to which the conduit 
runs, "The cable is carried thence up the pole in a pipe 
and the services are taken off for each subscriber in the 
block. 

Coming back to the exchange, we find the cables pass- 
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ing in from the street through a large tunnel. The cables 
are carried up some distance, pass to the lightning arresters, 
thence to the distributing or cross-connection board and 
thus at last to the new'switchboard. 

The Law Telephone Company, of this city, are building 
the board or table, and expect to have it in operation by 
November. Its cost will reach not far from $100,000, and 
it will have a capacity of 10,000 subscribers. It will be in 
30 sections, each having a capacity of 10,000 subscribers,and 
each accommodating two operators. The board is being 
wired up on the metallic circuit plan, and the whole of the 
10,000 metallic circuits go into a space 30 inches wide by 
36 inches long. This seems incredible, but * seeing is be- 
lieving.” At the start the board will be fully wired up 
for 6,000 subscribers. Much ingenuity has necessarily been 
shown in this economy of space and material, but owing to 
the exigencies of patent 5 we oan only just hint at 
a few novel details. ne peculiar feature is that in - 
building up the sections, which look for all the world like 
slices of square black honeycomb, the rubber has been 
vulcanized on the metal parts of the board instead of being 
rivetted or screwed on as heretofore. This is quite new in 
the art and proves very successful. A second special 
feature is the weaving of the wires in a broad flat band, 
and carrying them through the board in that shape, A 


(See page 285). 


third feature is that of fastening the wires to the sockets 
by pinning or pressure, instead of soldering or screwing. 
Another feature has been the provision made by square 
chambers, lined with aluminum in place of brass for main- 
taining the sliding contacts for the operator’s plugs. Yet 
another new departure has been the use of iron for the 
framework of the board, giving economy in more than one 
direction. All told, Mr. Childs says, the gain in space as 
compared with what has been done before is so great that 
not a quarter as much will be required. It is claimed that 


in the boards, of which the most conspicuous example is il- 


lustrated in this issue of THE ELECTRICAL ENGINEER, it is 
impossible to bring even 6,000 multiple connections within 
reach of the operator; whereas, here are found 10,000 
bunched for most comfortable and convenient handling. 


„ LAYING OCEAN CABLES.”—The article on this subject by H. 
L. Webb will it is now announced, appear in the October 
Scribner's Magazine. It will be the leading illustrated article. 
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THE REED'S LAKE ELECTRIC RAILWAY. 


One of the more recent electric railways which has made a 
record for itself is that just installed at Grand Rapids, Mich., by 
the United Electric Traction Co., of this city. The Reed's Lake 
Electric Railway, as it is called, is 234 miles in length. It was 
Started on August 6th, aud has been since in succeesful operation. 
The motors are the company's new standard 80 h. p. type, and 
propel the cars at an ave speed of 18 miles per hour, with 
maximum gradients of 8142. There were 197 passengers on 
the two cars when the picture from which the accompanying cut 
was made was taken. The greatest number of passengefs carried 
as one load, so far, is 223, and the greatest number hauled in one 
day with one motor, 2,831. The average daily run of each train 
is 105 miles. The motor cars are 26 feet long, and the trailers are 
85 feet over all. Each motor carries one trailer. 

Great credit is due Mr. V. H. Yarnall of the U. E. T. Co., who 
superintended the construction of the line. 

The station outfit consists of two Mansfield Machine Co.'s 
boilers, one Taylor 100 h. p. engine, three 50 h. p. U. E. T. Co.'s 
compound dynamos (one reserve) and & very complete switch- 


OBSERVATIONS ON CURRENTS ORIGINATING IN 
AERIAL TELEGRAPH CONDUCTORS.’ 


BY A. R. BENNETT. 


Users of telephones connected by single wires are familiar 
with the variety of noises which are gene ly present even when 
the line is only a few hundred yards long. It is difficult to find a 
wire which can be said to be even approximately silent at all 
times. The origins of some of the foreign currents, which the 


pou of these noises indicates, have been explained by Preece, pa 


wood and others. 

Recently in a test of some overhead ооррег and iron wires, 
stretched upon the same poles, for capacity by charge and dis- 
charge, dee. к ct е reflecting galvanometer, the presence 
of currents w could not be accounted for by any accepted 
explanation was noted, and 3 was commenced. 

It was noticed that soon after 
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steady current appeared in all the wires under test. The deflec- 
tions i as the rain continued, until, after the thorough 
soaking of several days of storm, they were in some cases no 
longer within range of the scale. A constant discrepancy in the 
behavior of copper and iron wires was apparent. The deflec- 
tions from the copper were always positive, while those from the 
iron were always negative, and asinvariably much feebler, seldom 
exceeding one-third the strength of the positive ones. 

To ascertain the cause, two wires, one No. 1214 copper, and the 
other No. 11 galvanized iron, run side by side on the same arms 
for the distance of a mile (Fig. 4), weretaken. In fine weather the 
insulation resistance of each was i ite. 

When disconnected at the farther ends and earthed at the home 
end through the reflecting galvanometer (Fig. 1), they always in 
wet weather exhibited the phenomena described. 

The following are extracts from the records of tests extending 
over several months, during medium and heavy rain :— 


Copper.— Aways positive. Iron.— Always negative. 


Value of deflections in Value of deflections in 
milliam millia 


Degrees. 


Degrees. peres. liamperes. 
4.5 „0080875 1.5 ‚0010125 
18. ‚008775 8.75 .00253125 
20.5 .0188875 4. .002700 
17. ‚011475 8. ‚002025 
15 ‚010125 4.5 ‚0080876 
8 00202 ‚5 ‚0008875 
46 ‚081050 17.5 ‚0118125 
22. .014850 75 004725 
14.5 0097875 3.5 


002.625 


Ча! meeting of the Institute of Electrical 


1. Abstract of paper read at the s 
А nburgh International Exhibition, July 


held in the Lecture Hall 
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It will be observed that the copper deflections were always 
from three to six times stronger than the iron ones. When the 
r and iron wires were left insulated at their distant ends, 


cop 

looped through the galvanometer (Fig. 2), earth bein 
excluded, the positive and negative ee always equal. 
Thus, taking the last three of the foregoing tests, when looped 46 


+ 17.5 — became 85 + 85 — ; 22 + 7 — became 12.5 ＋ 12.5 — ; 14.5 


43.5 — became 9.7 + 9.7 —. 


Half a dozen insulators with galvanized iron bolts were 
mounted on an arm in the testing room, and thoroughly wetted 
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(Fig. 8). With a copper wire run on them, and the bolts connec- 
ted, as shown, a positive current appeared as soon as a film of 
water was established between the wire and the bolt. With an 
Iron wire instead of the copper no current appeared. 

The positive current, therefore, seemed to be due to voltaic 
action between the copper wire on the insulators and the galva- 
nized iron bolts supporting them when connected with the moist 
surface. The course of the current can be traced in Fig. 1. The 
ed insulator bolts form a series of voltaic cells joined in 
The absence of & current from the iron when mounted on the 
experimental arm confirmed this conclusion, since no current was 
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to be expected under the conditions. But whence, then, the neg- 
ative current from the iron wire run on the actual poles? In that 
case it had a copper wire strung alongside it (Fig. 4). The wet- 
ting of both insulators established the connection necessary for 
electrolytic conduction between them, so that the metals consti- 
tuted a voltaic couple, the negative current from which appeared 


‚оп the iron. 


The positive current on the copper was consequently due to the 
copper wire acting with the iron bolts of its own insulators, the 
iron bolts of the neighboring insulators and the iron wire which 
they supported. 

he negative current on the iron was due to the iron wire, its 
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bolts, and the bolts of the neighboring insulators, acting with the 
copper wire. But the bolts of the insulators (Fig. 4) were partially 
earthed by the damp wood of the poles and the earth wires which 
ran down them. If the earth had been perfect no current could 
have got to the galvanometer, but since it was only partial some 
found its way by that route; and so the difference in strength 
between the positive and negative currents is accounted for. 

The positive, depending chiefly on the action between the cop- 
per wire and its own bolts, between which no earth intervenes, is 
necessarily stronger than the negative, which depends wholly on 
the action between the iron wire and bolts and the copper wire 
between which a partial earth is interposed (Fig. 5). So when the 
earth is cut off from the galvanometer (Fig. 2), the effect of the 
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earth between the two plates is neutralized, and the positive and 
negative deflections become шл 

А юше unexpected A ni a the recent introduction 15 
copper wires for telegraph an ephone purposes is consequently 
. the establishment over the country of a saat number of on 
couples, which only become operative in damp or wet weather. 

The zinc of the bolts of insulators carrying copper and bronze 
wires may reasonably be expected to disappear sooner than in 
days gone by, when only iron wire was used; and when copper 
and iron wires are run on the same poles the galvanizing of the 
iron must suffer sooner than of yore. 

The Americans, with the wooden pins, will escape the currents 
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due to the difference of metal between the wire and its supports ; 
but when they mix wires of different metals on the same poles 
the resulting action will be stronger than with us, since they do 
not earth-wire their posts. 

Telephonically, the existence of these currents is of little 
moment. With metallic loops when both wires are of the same 
metal, they will not matter at all, since the currents from two 
similar wires will be in the same direction and of the same 
strength, and, meeting in the telephone or translator, will neu- 
tralize one another. | 

On single wires, so long as the currents remain steady, their 
presence does not matter much. As they increase gradually as 
the insulators become wet, and die away slowly as they dry, they 
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do not give rise to any disturbance in the telephone. If any confir- 
mation of the voltaic origin of these currents were needed, it 
would be afforded in the fact that it is possible by changing the 
line from a battery, to polarize the line couple even to the ex- 
tent of obtaining temporary currents of the opposite sign. Thus, 
the copper was repeatedly charged from a 90-volt battery ; when 
from the positive pole the line current was increased, when from 
the „ the line current was decreased and sometimes 
rev ( À 

The following are particulars of several tests of the copper wire, 
the deflections being in degrees :— | 

Charging wire from 90 volts, etc., to line so as to neutralize 
end overcome line current. 


Line current. Duration of charge. Result. 

(S9 + 10 seconds Reversed to .2 — 
6 + 20 seconds. Reduced to 5 + 
8.4 + 4 minutes Reduced to 3.5 + 

12.5 + 10 seconds. Reversed to .2 — 
Spot went back instantly to 5 +, and 
then recovered slowly to 12.5 + 
12.5 + 20 seconds. Reversed to .4 — 
Went back quickly at first. and then 
slowly recovered to 12.5 + in 45 
seconds. 
12.5 ＋ 1 minute. Reversed to. 8 — 
Went back instautly to 3.5 +, recov- 
ering slowly to 12.5 in 70 seconds. 
19.5 + 2 minutes. Same as 1 minute. 
12.5 + 8 minutes. Same as 1 minute. 


The same effects were produced with the exp»rim»ntal arm. With 
only one insulator, reversed, the cup being full of water and the 
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surface well wetted, a deflection was got of 4 degrees, equal to 
.0027 milliamperes. When the current from this insulator was 
reduced to .2 + through the surface drying, a reversal could al- 
ways be obtained to .4 —, and sometimes to .6 —, by charging it 
from 90 volts —. 

During the capacity tests already mentioned, it was observed 
that for some time after the commencement of rain, the apparent 
capacity of the wire invariably rose, instead of falling with the de- 
crease of insulation. This effect has, of course, been noticed 
before, but, as the author was not aware that it had been satisfac- 
torily accounted for, it was resolved to investigate, and the result 
of the investigation seems to point to several contributory causes. 
Firstly, no doubt, the line current due to the voltaic action already 
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described will increase or diminish the discharge according to the 
direction of the charging current. Secondly, the polarization of 
the bolts due to the c ing current will have the same tendency. 
But the capacity of the line will appear too high when the mois- 
ture on the insulators is too slight to permit a voltaic action. To 
seek the cause of this, 12 feet of copper wire was run on six dry 
insulators fixed in oaken arms in the test room. With 90 volts the 
wire gave a discharge of .4 degree. The tops of the insulators 
around the binding wire were wiped with a wet sponge. The dis- 
charge then rose to 1 degree, more than double. Wetting more 
of the surface of the insulators resulted in a still further increase. 
Several discharges could be got without renewing the battery 
charge. It would, therefore, appear that wetting the insulators 


а 
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is equivalent to an increase of conductor surface. The moisture 
has to be charged as well as the wire, and the co uent dis- 
charge is greater than with a dry wire. The effect is only observ- 
able in moderate rain, or for some little time after the commence- 
ment of heavy rain ; when the insulators become thoroughly wet 
the insulation and the capacity fall together, and then the voltaic 
action and polarization come into play together with another 
phenomenon which has not yet been referred to. 

Incidentally, in the course of these testa, it was found that when 
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& wire is in contact with moist wood, and is charged from a power- 
ful battery (90 volts were used), the discharge is several times 
stronger than when the same wire is supported on dry or partially 
moist insulators. Thus a length of wire on insulators gave a dis- 
charge of .9 degree ; when fastened along an oaken arm not sen- 
sibly damp, with staples of the same metal as the wire, the dis- 
charge, after 20 seconds charge, amounted to 4.5 degrees, and after 
80 seconds to 5 degrees. Then a residual charge appeared to re- 
main in the wood, as the wire continued to yield a current of .5 
degree for some minutes, then gradually dying away to nothing. 
Many tests, varied in details, gave the same results; 30 feet of 
wire in air gave a discharge of .4 degree. When the same wire 
was stapled on a deal board (Fig. 6) not sensibly damp, the dis- 
charge me 8.5 degrees, falling immediately to 1 degree, and 
then slowly to zero. ‘The wire and the wood were then sponged 
and the discharge rose to 7 degrees, falling immediately to 2 de- 
grees, and returning slowly to zero. The wire yielded a series 
of smaller discharges for several minutes without any fresh con- 
tact with the battery. A deal box wetted, having some- bronze 
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wire in contact with it, was well insulated by being suspended 
by a. P. Charged for 20 seconds from 90 volts, it gave a dis- 
charge of 1.6 degrees, sinking immediately to .8 degree, and then 
gradually to zero. The same box 1 on the floor, gave a 
discharge, under the same conditions, of 1 degrees, sinking to 8 
degrees, and then slowly to zero. The same box touched by the 
end of an earth wire—also of bronze—well away from the bronze 
wire, gave a discharge of 45 degrees, sinking Immediately to 26 
degrees, and thereafter slowly to zero. In the two first cases ош 
one metallic conductor, that is {о say, the bronze, through whic 
the charge was communicated, was present, and the source of the 
return current is not very apparent. 

The last case closely resembles a wet telegraph pole, the earth 
wire of which does not touch the bolts. Then an expanse of wet 
wood intervenes between the bolts and the earth, and a powerful 
charging current in the line must, with leaky insulators, result in 
back currents. As it is evident that moisture in wood has the 
effect of increasing the capacity, it may not be unreasonable to 
deduce that moisture in the air surrounding the wire may have 
the same effect. 

The foregoing particulars apply whether the line is of copper 
or of iron; the following observation applies to iron alone. 

It has been mentioned that no current between a galvanized 
iron wire on & wet insulator and the bolt could be detected. But 
if such a wire is charged by 90 volts, the discharge is followed by 
а counter current from the insulator. The effect can be produced 
with a few inches of galvanized iron wire and a wet insulator, as 
in Fig. 7 a. Charging such ar arrangement by 90 volts yielded a 
discharge of .4 degree and a counter current of .3 degree, which 
did not wholly cee peer for some three minutes. Obviously, the 
polarization of the bolt following on electrolysis of the moisture 
made the insulator a secondary battery. The effect of damp wood 
may be markedly shown by shifting the return wire to the bolt 
of an adjoining insulator, as in Fig. 7 B. 
became 1.5 1 and the counter current 1 degree, an augmen- 
tation of nearly four times. . 

Connecting the earth wire direct to the bolts will obviate the 
effect of moist wood, but it increases the strength of the voltaic 
action and the polarization of bolts by the charging current. 

Although the Americans асс the voltaic action consequent 
on the use of metallic bolts, the damp wood of their poles cannot 
be without its effect in wet weather with the insulators they use. 

The current set up between copper wire and iron bolts in wet 
weather might be used to signal with. The experiment has not 
been tried, but it seems plain that a galvanometer at A, Fig. 8,? 
through which the line current circulates in its full strength when 

the wire is insulated would be affected, for the key when closed 
would shunt a large proportion of the current around the 
galvanometer. 

It will be observed that these experiments were made with the 
distant ends insulated, a condition which does not obtain in ordi- 
nary telegraphy. The practical effect of the disturbances may be 
insignificant, especially with double current working but still it is 
well to know that they exist. 

Note.- Since reading the paper it has occurred to the author 
that the probability of this conclusion—that aimed at in paragraph 
commencing ** The last case closely resembles"— is strengthened by 
considering that dry and moist air have very different capacities 
for heat. ‘Tyndall found that, the absorption of heat by dry air 
being taken as unity, the air of his laboratory, not especially 
damp, had a relative absorption of 72, and that of air designedly 
moistened to be not less than 90. Thermal and electrical vibra- 
tions differ only in frequency, so that some common absorptive 
action in respect to air may be looked for. The heat absorbed by 
the moisture in the air is, after the withdrawal of the source of 
heat, radiated or discharged, not instantly but gradually, just as 
the electrical charge after cutting outa battery is parted with 
slowly and by degrees, as indicated by the residual charge. It 
may be expected, therefore, that the apparent ca city of a con- 
ductor will be least when surrounded by artificially dried air. 


EFFECTS OF ELECTRICITY AND OZONE ON MILK. 


It is well known, says the London Times, that during thunder- 
storms milk tends to grow acid. An Italian, Prof. G. Tolomei, 
has lately tried to throw some light on the nature of this action. 

е experimented with electricity on fresh milk in three different 
ways—first, by passing the discharge of a Holtz machine between 
two balls of platinum inserted nearly two inches apart in a bottle 
Containing milk ; second, by sending a battery current between 
two strips of platinum at the bottom of a U tube holding milk ; 
and, third, by subjecting milk in a test tube to the action of a 
strong battery current through a silk-covered copper wire wound 
spirally round the tube. In each case the acidulation was delayed, 
not hastened. Three equal portions of milk from the same milk- 
ing, thus treated, began to grow acid on the seventh, the ninth, 
and the sixth day, respectively; while milk not treated with elec. 
ticity was manifestly acid on the third day. The electrified milk 
(unlike milk that has been heated to a high temperature, then 


2 There is no lettering on the drawings furnished. —Eps. 
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cooled) coagulatee naturally, or by action of rennet, just like 
оза milk. Having thus seen that electricity could not be the 
direct cause of acidification of milk, the Professor next tried the 
effect of ozone, and found it distinctly acidifying. In one case 
the surface of a quantity of milk was brought close under the two 
balls of a Holtz machine, and the milk soon became acid in conse- 
quence, the sooner if the discharge was silent (not explosive), in 
which case more ozone formed. In another case ozonized oxygen 
was made to bubble up пош а quantity of milk, which in a 
few hours was completely acid and soon coagulated spontaneously. 
Prof. Tolomei is of opinion that oxygen probably also promotes 
lactic fermentation A point which been disputed). If milk 
keeps longer in wide shallow vessels, that is probably due, he 
thinks, to the cooling produced by evaporation, which is favored 
by a wide open surface. 


| SOCIETY AND CLUB NOTES. 


THE NATIONAL TELEPHONE EXCHANGE ASSOCIATION. 


The above Association will, as previously announced, be in 
annual convention, this week at the Russell House, Detroit. The 
sessions begin on Tuesday, and will last, it is expected, until 
Thursday. A banquet will be given on Wednesday evening. 
Mesers. W. A. Jackson and F. A. Forbes are the local committee. 


THE NEW YORK STREET RAILWAY ASSOCIATION. 


This Association will hold its Eighth annual meeting at the 
Powers Hotel, Rochester, N. Y., on September 16. A report on 
electricity in street railway service will be presented by J. W. 
McNamara, president of the Albany Railway, and the representa- 
tives of electric railway systems have been specially invited to be 
present. 


THE NEW YORK ELECTRIC CLUB. 


The fall and winter meetings of the club will begin with a 
subscription dinner at the Club House on October 2, at 7 p. m. 
The dinner will be given provided 80 seats are engaged by Sept. 
25. The charge, including wines, will be $5 per cover. Each 
member is at liberty to bring one friend as his guest. The dinner 
will be followed by es, recitations, music, etc., and President 
Madden has every right to expect a large gathering on this festive 
occasion. | 


THE ASSOCIATION OF EDISON ILLUMINATING COMPANIES. 


Mr. W. J. Jenks, the secretary of the Association, has issued 
his notice of the convention to be held at Minneapolis on Tuesday, 
September 16, and following days, at the West Hotel. Among 
the topics to be discussed are : htning Protection ; Insurance 
of Edison Central Stations ; A National Code of Insurance Rules ; 
Edison Patent Litigation ; Central Station Steam Piping; Re- 
organization of Edison Interests ; Grounding the Neutral Wire in 
Three Wire Systems. The presence of Mr. Edison is promised. 
An additional attraction is the great Industrial and Electrical 
Expoeition, with its fine **Tower of Light" and other novel 
features. It is proposed to run a special sleeper from New York 
on Sunday, Sept. 14, at 9:50 a.m. | 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. | 


The Institute will hold its first meeting for the season of 18903 
91 at its new headquarters, on Sept. 16, when Prof. F. B. Crocker 
will deliver an address on The New Electrical Units," and will 
take up for discussion the general subject of electrical nomen- 
clature. A report will also be presented from the Wiring Table 
Committee. 


THE SIOUX CITY CORN PALACE. 


The electrical exhibit at the Corn Palace is going to be one of 
the leading features this year. Many attractions have already 
been secured. Electricity will be furnished exhibitors from bat- 
teries or 100 or 500 volt constant potential lines, 50 volt alternat- 
ing, or 10 ampere constant current. : 

The finest space on the ground floor has been assigned for the 
electrical display. Full information can be obtained from the 
Sioux City Electric Supply Co., Sioux City, Ia. 


HAIR FELT IN DYNAMO ROOMS, 


Hair felt placed in the foundations of the steam engines oper- 
ating dynamo stations will, it is said, effectively remedy the noise 
and vibration now so often complained of where a station is 
operated in a private neighborhood. An electric company recently 
had one of its ninety h. p. engines removed from its foundations, 
which were then taken up to the depth of four feet. A layer of 
felt five inches thick was then placed on the foundations and run 
up two feet on all sides, and on the top of this the brick work was 
built up. The cost of the alterations was about $800.—Sa/fety 
Valve. | A 
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CHICAGO. 


The North Side Electric Rond.— The Electric Fountain.—Signs for the 
Times.—Telephone Subscribers Kicking.—The Thwing Electric 
Co.—Electric Railway Work at Aurora, Ill.—Electric Light Con- 
solidation at Joliet, I1).—Electric Base Ball. 


THE North Side Electric Road, which was incorporated very 
recently, is stated to be making steady progress. The promoters 
of the scheme are still confident that the construction work on 
the line will be begun this fall. C. H. Remy states that the en- 
tire $1,000,000 of stock has been subscribed, and that the road will 
undoubtedly be built as projected. The names of the subscribers 
have not been disclosed, but it is understood that they are East- 
ern capitaliste. 

The electric fountain at Lincoln Park was viewed last Satur- 
day evening by large crowds and was pronounced a complete suc- 
cess, the highest commendation on the beautiful effecta produced 
by means of electricity being bestowed from all sides. Numerous 
and beautiful changes were gone through and the display lasted 
for an hour. 

The electric light poles at the street corners have now been 
furnished with signs having the names of the streets on them. 
One can now read his location beneath the cheery light of the arc 
lamp and journey peacefully along without finding he has taken 
the wrong street. 

A number of aldermen have waited on the law department 
relative to the rights of the telephone company to charge addi- 
tional toll for connections made with telephones by subscribers in 
the annexed districts. City subscribers pay $125 per annum for 
the use of telephones. The stock yards, Englewood and old city 
subscribers think that this additional toll is an injustice. Presi- 
dent Stone, of the telephone company, called on Corporation 
Counsel Hutchinson in regard to the matter and informed the 
gentleman that 1 and Lake were outside exchanges 
Just as much as Joliet and Milwaukee were. Mr. Hutchinson 
will consider the matter. 

The Thwing Electric Company is the name of a new concern 
recently incorporated, with a capital stock of $1,000,000, by Wil- 
ber J. Andrews, Charles B. Thwing and Charles E. Piper, to man- 
ufacture and deal in electric lamps and supplies. The new com- 
pany will place on the market an incandescent lamp, the effi- 
п of which, it is claimed, has been demonstrated within the 
last three months to be remarkably high. The lamp was pur- 
chased last April by J. A. Munson & Co., of Evanston, and a 
number were placed in the hands of the National Engineer- 
ing Bureau, of Chicago, to be tested for life durability and effi- 
ciency, with highly satisfactory results. The Thwing Electric 
Company is backed by a number of prominent Chicago and Kan- 
sas City capitalists, and a factory has been purchased. The com- 
pany will shortly begin the manufacture of their new products. 

Ground has been broken at Aurora for the new electric rail- 
way, and the company expects to have twelve miles of road in 
eon by December 1, and twenty miles within two years. 

he Edison system will be employed. The west side of the city, 
made up largely of retired farmers, is opposing the road, whilst 
the east und largest side are actively supporting it and circulating 
petitions for the road on their respective streets. The first trouble 
occurred in a dispute between M. R. Bruce and Alderman Caas, 
resulting in the arrest of the alderman for assault. - 

Articles of incorporation have been filed by the Economy Light 
and Power оше, of Joliet, Ill., a consolidation of the Thom- 
son-Houston and Westinghouse companies. John L. Norton, of 
Lockport, is president; L. E. Ingalls, of Joliet, secretary, treas- 
urer and manager, and J. C. McMullin, of Chicago, vice-president. 
The two companies have been fighting each other for the last 
year, and the Thomson-Houston Company took the city lighting 
from the Westinghouse. 

An exciting contest took 1808 at Jackson Park on Saturday 
last, at 2:30 p. m., between the Okonites and the Kerites The 
Okonites are composed of the employés of the Central Electric 
Company, and the Kerites are those of the Western Electric Com- 
pany. The score was 21 to 6 in favor of the Kerites, and through- 
out the e their megohm capacity was never lowered in the 
slightest. ‘The victors claim that their success was entirely due 
to the high insulation resistance they maintained. They short- 
circuited the bases in remarkable style and no faults appeared, 
even under the high pressure current of the Okonites. The Oko- 
nites made a gallant struggle but were unsucceesful in their en- 
deavors to ground their opponents. The specific inductive capac- 
ity of both sides for hits of high voltage was enormous, and some 
fine ball was witnessed by the numerous spectators, who said they 
had never seen a game во free from unnecessary retardation or 
prolongation. 

CHICAGO, Sept. 5, 1890. 


Der. G. STERN, of the staff of Ganz & Co., Buda-Pesth, is spend- 
ing some days in New York, en route from Australia, where he 
ne been engaged for some months on important work for his 

ouse. 
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LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the onions of our correspondents. 
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y reques commun may wn up as 
and as much to the point aa possible. 

In order to facilitate еке. correspondents, when referring to any letter previ- 
ously inserted will oblige by mentioning the serial number of such letter, and of 
the page on which it appeurs. 

Sketches and drawings for illustrations should be on 


pieces Of paper. 
All communications should be addressed EDITOR or THe ELECTRICAL KN EER. 


150 Broadway, New York city. 
FRANCISCO'S FALLACIES. 


[137]—Were I asked the question How can the National Elec- 
tric Light Association best serve the interests of the central sta- 
tion companies? I should unhesitatingly answer, ‘‘ By withdraw- 
ing from circulation the pamphlets on municipal lighting which 
it proposes to send broadcast throughout the country,” as it will 
open up the subject of the actual cost of producing an electrical 
horse power hour of energy to a fresh discussion in the daily 

apers, and will prove the opening wedge leading to the final 
kruptcy of many of the small local lighting stations. 

The thoughtful managers of local stations do not want this 
subject of municipal lighting agitated, for they are not making 
any too much money at the present time, and any discussion of 
lower prices for city lighting just previous to the renewal of their 
contracts cannot but result in financial loss to the companies. 

Again, if every member of the town council is favored with a 
copy of the Francisco pamphlet the local manager 5 can- 
not see how it will benefit the company, as he knows full well 
that the gentlemen (the ** politicians," a la Francisco) who rule the 
little world in which he gravitates probably never heard of the 
N. E. L. A., or know aught of its power for good or for evil, and 
will be perfectly indifferent to any views the Association may give 
expression to unless in accord with their own ideas. 

If the local “politicians” have set their heart on securing a 
municipal lighting plant as a stepping stone to a re-election, are 
they going to be swerved from their line of action because au as- 
sociation of interested agents says that municipal lighting is 
neither economical nor in the line of liberal public policy ? 

And if the local manager attempts to combat their arguments 
by reading extracts from the Francisco pamphlet, can the council 
not easily secure the services of an expert representative of a 
parent company having no interest in the local plant to work out 
every detail in the preparation of plans and specifications so skill- 
fully drawn that they will show conclusively to the poor deluded 
поры that his interests are best served by installing a munic- 
ipal lighting plant that will afford a greater amount of illumina- 
tion at a less rate than the local company ask? 

If you doubt that any parent company would sanction such 
action on the part of their representative, read the following ex- 
tract from Judge Armstrong's report to the National Electric 
Light Association : : 

„Capital has been induced in spite of its proverbial timidity to 
invest in what has been an unexplored field. Often this invest- 
ment has been brought about by the parent companies them- 
selves. Then when it has seemed as if the stormy days of doubt- 
ful experiments were about over, and there was some little possi- 
bility that this investment might begin to make returns, along 
comes the agent of some parent company and by specious repre- 
sentation induces other citizens of the same place to start a new 
plant, always forgetting to tell of the weary journey of the pio- 
neer company, and pointing always to present position. The only 
province of this new plant 1s to damage and destroy what did give 
some promise of life and fruit, and incidentally to make a market 
for a little new apparatus, effectually closing, however, a profit- 
able avenue of steady continuing business in sales to the original 
companies. 

It is rumored very strongly, and, indeed, stated as а fact, as 
strange as it may seem, that parent companies, not satisfied with 
permitting, have gone so far as to organize central station com- 
panies in competition with others which are abundantly able to 
supply all demand, strengthening, supporting and sustaining 
them in their unholy warfare against legitimate enterprise.” 

And should the local manager appear to have the best of the 
discussion and the expert agent is anxious to effect a sale of his 
apparatus, how quietly he will call the attention of the council to 
the absence of all figures relating to the operation of municipal 
plants in four other cities where the results obtained are more 
favorable to his side of the question. And can you blame him if 
he pilot the council or its committee to points like St. Louis or 
Cincinnati where arc lights of nominal 2,000 candle-power are 
furnished for less than the average price?“ 

And in the latter event, will the cisco pamphlet cause the 
“ politicians," bent only on accomplishing their aims, to consider 
whether the large out-put of the St. Louis plant is the prime fac- 
tor in the low price afforded; or that the Hickenlooper station and 
circuits in Cincinnati were built by Mr. Card solely with the view 
of securing the highest commercial results with the least expendi- 
ture for maintenance? Will the “ politicians” consider these im- 
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portant factors, or will they conclude that if a private company 
can supply light at less than the average price" probably their 
city can do as well? 

During the discussion of the Francisco paper Mr. George S. 
Bowen, the honored father of the Association, said : ** Prof. Bar- 
rett enjoys the confidence of every mau in Chicago, whether he is 
a Democrat or a Republican. They all refer to him as an abso- 
lute authority. * * * I congratulate him and I congratulate 
the city, because he is a man of great capacity as an electrician, 
and is an honest and square man. That is the kind of a man we 
want to run our electric lights." 

Now, бире for the moment that the committee that are 
coming to Chicago to investigate the cost of lighting our streets 
should find that the statements contained in the Francisco pamph- 
let are not in accordance with the facts as shown by the records, 
and that the lighting of the streets in Chicago is being secured at 
a fair cost. 

Would the circulation of the report be of material value in ad- 
vancing the interests of the local lighting stations in the smaller 
towns? And, further, suppose that the press of the city of Chi- 
cago, feeling that one of their honored citizens, Mr. J. P. Barrett, 
had not been treated fairly in this matter, should gire great 
prominence to the report of the committee, would the local light- 
ing stations derive any financial benefit from such action? 

Ido not believe in the economy of municipal lighting. I never 
believed in it. And with one exception I have refrained from 
giving any prominence to the subject. Nevertheless, municipal 
lighting will always be with usin some form. Itisa necessary 
evil that we will have to contend with just as long as personal 
ге by allowed to overrule public welfare. Then why bother 
with it 

Let me call your attention to one more point and then I will 
close. ‘There is another side to this pamphlet. How will certain 
statements contained therein affect the proposed investment of 
capital? The capitalist is the best friend the electric lighting in- 
dustry has. Will he be so likely to invest in local lighting plants 
if he finds his daily paper harping on the question of the economy 
of municipal lighting? Or if he dreams that ill-advised legisla- 
tion or bitter competition may reduce the prospective income of 
the projected plant? 

And the agent—that living embodiment of enterprise and 
energy—the representative of the parent company? When he 
finds that he may be compelled to **make his bricks without 
straw," will he feel like including Mr. Francisco in his mighty 

titions for the blessings of heaven when he reads the соот 
ines in the phlet that was distributed at Cape May and whic 
has been published in many papers? 

'* Judging the future by the past, with the mighty strides that 
have been made in electrical inventions, two years from now the 
entire apparatus at present owned by municipalities may be con- 
signed to the scrap pile and necessitate a new outfit costing thou- 
sands of dollars. hat is to done in this case? Electric light 
companies have already had this experience, and I can cite a case 


where the company paid $4,500 for their dynamos, and after а 


little over two years, could only realize $300 from these same 
machines.” Will the agent wonder why an association that had 


been publicly cautioned not to make any mistakes should have 


been induced to indorse and stamp with its approval a statement 
from which the inference can easily be drawn that electrical 
шешу must be replaced every two years to secure the beet 
results 

Was not the lot of the agent hard enough before without add- 
ing this burden? Наз he not been telling his customers that the 
apparatus sent out by the electrical manufacturing сорап са is 
so perfect mechanically and electrically that plants installed eight 
and ten years ago are giving good satisfaction to this day? That 
he can show armatures that have been in constant operation for 

ears without the expenditure of a dollar for repairs? That an 
investment in an electric lighting plant was a safe and legitimate 
investment, and that an allowance of ten per centum per annum 
was amply sufficient to cover all depreciation ? 

These statements have been the agent's stock in trade. How 
will they be affected now that the Association which his company 
has helped to build up is going to hurl broadcast the statement 
that two years from now the entire apparatus owned by munic- 
ipalities may be consigned to the scrap pile?" In other words, a 
yearly depreciation of fifty per cent. must be allowed for when 
figuring on an investment for electrical machinery. 

And not a delegate challenged this statement. The munici- 

lity of Chicago own the apparatus sold to them by the Thomson- 

ouston, the Brush, the Weatern Electric, the Edison, and other 
companies. Does any one honestly believe it will be in the scrap 
pile two years hence? 

But if these makes of apparatus are going into the scrap pile, 
why should capital not hold aloof fortwo yearsand then purchase 
the '' new outfit ?" 

In conclusion, what remains to be done? Where is the cen- 
tral station to seek relief ? Dare it confide in the parent company 
after the plain-spoken герон of Judge Armstrong? I believe there 
is but one of two methods of procedure left open to the central 
station, if it would not be driven to the wall: Either to join the 
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National Electric Light Association and have a delegate present 
at every meeting to fight for self-preservation, or else to form a 
new association to be composed only of superintendent or manag- 
ing officials not in any way connected with any parent or manu- 
facturing company, and then unite іа frustrating such action as 
will favor present unholy warfare against legitimate enterprise. 


CH1CAGO. FRED. DE LAND. 


ELECTRICAL NOMENCLATURE. 


[188.] The letter of Dr. J. A. Fleming in your issue of August 
20th shows that my proposal to give the name of Henry to the 
practical unit of self-induction nas reached the other side of the 
Atlantic and is favorably received there—which is very encour- 
aging. 

I cannot say, however, that I like Dr. Fleming'e abbreviation— 
the hen "—aud I was surprised to see that your editorial of Aug. 
27th apparently approved of this clipped bird. I think that the 
fotm Леп would be undesirable for several reasons. It destroys 
the identity of the name ; the word already has another meaning. 
whereas henry is distinguished from the proper name by the 
absence of the capital letter; the idea suggested is too much from 
the sublime to the ridiculous," and, moreover, a word of only five 
letters does not need abbreviation. The name henry is shorter 
than ampere or coulomb, and is as short as farad which is already 
cut down. I by no means favor long names, and I believe in 
avoiding them wherever possible, but * henry" is a short name 
and certainly it is not neceasary for electrical terms to be written 
like ** Sanford and Merton," iu words of one syllable onlv. 

In regard to the other units and names suggested by Dr. Flem- 
‘ing, I think they are well chosen, and the short forms frank aud 
gilb are ia this case more necessary on account of the length of 
the names Franklin and Gilbert, and they are also less objection- 
able when shortened. 


FRANCIS B, CROCKER. 
COLUXMBIA COLLEGE, SxPT. 4, 1890. 


REPORTS OF COMPANIES. 


STOCKS AND BONDS. 


BROOKLYN, N. Y.—The Edison Electric Illuminating Com- 
pany's stockholders met at 362 Pearl street, Brooklyn, on Sept. 
4, and increased the capital stock from $600,000 to $1,500,000 in 
order to extend the business of the company. The following 
gentlemen, representing $400,000 of the $600,000 worth of stock 
were present: Charles Е. Crowell, Ethan Allan Doty, Edwin 
Packard, Jesse Johnson, and William Richardson. The latter 
voted against the increase. 


New Үовк CITY.—The East River Electric Light Company, 
New York City, has mortgaged its rights and franchises to the 
Holland Trust Company for $000,000. In 1885, when it was 
organized, it mortgaged its etfects to the same company for $300,- 
000. Under the assignment the original loan is taken up, and the 
company gets the $300,000 additional for its immediate use. The 
East River Company has not extended its wires through the sub- 
ways over the extent of territory which its overhead wires occu- 
pied. With this $300,000 its officers say it will make all neces- 
вагу extensions and enlarge its plant. at 425 East Twenty-fourth 
street. 


NEW YORK CiTY.—The consent of a majority of the share- 
holders of the United Ele.tric Light and Power Company 
to a mortgage not to exceed $5,000,000 has been filed in the 
County Clerk’s office. 


METAL AND SUPPLY MARKET. 


HIGHER PRICES FOR RUBBER. 


The Gutta Percha Rubber Manufacturing Association held its 
quarterly meeting last week in this city, and adopted the follow- 
ing resolution : 


Resolved, That it is the sense of this meeting that, in view of the high prices 
of crude rubber, a further advance should be made iu the prices of manutuctured 


A. Spadone, the president, said that the resolution simply reaf- 
firmed the advance of 10 per cent. on rubber goods made at the 
last meeting. Prices of crude rubber had advanced 5 per cent, 
within the past three weeks, and some kinds of rubber were very 
scarce. While the output of rubber in Brazil was as large this 
year as formerly, the demand had increased enormously in this 
country and in Europe, especially for the purposes of insulating 
electric wires. There would not be another rise in prices of man- 
ufactured rubber for at least one month, as prices of crude rubber 


might possibly go down. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 
ALEXANDER, BARNEY & CHAPIN. 


ONE of the most interesting and remarkable features of recent 
electrical development has been the springing up of large supply 
houses in various parts of the country. The rapid growth of half 
а dozen new industries, each rivaling if not excelling the tele- 
graph and telephone in importance, has, in fact, necessitated the 
creation of these agencies for handling and distributing an enor- 
mous variety of staple goods, specialties, novelties and minor pro- 
ducts; and the result is to-day that such concerns do a business 
that mounts up into the millions of dollars and bids fair to assume 
proportions of colossal magnitude. "These supply houses are one 
of the best indications that could be asked for of the breadth and 
Stability of the great electrical industries of to-day, and their 
prosperity must necessarily increase, pari passu, with the ripen- 
ing to maturity and passing into common use of a score of inven- 
tions and devices that are yet crude but are destined to become 
things of everyday familiarity to the public, besides being also a 
direct Stimulus to the production of hundreds of big and little 
appliauces and details that must be forthcoming before perfection 
uf service and economy in operation can be attained. oreover, 
not a single department in the older app.ications of electricity has 
yet had all its needs met adequately, and the restless spirit of 
American invention every day proposes some new improvement 
or refinement requiriug new apparatus and novel lines of supplies. 

The tendency above referred to in the fi-ld of electrical sup- 
plies tirst showed itself, as might be expected, in the West, not 
only in Chicago, but in other large cities with their own territory 
to look after and cater to. It was only a question of time, how- 
.ever, when even in New York City new houses should come to 
the front and make a bold bid for recognition and patronage in 
competition with concerns that have long been known throughout 
tue country; and now is seen the establishment here of a firm 
that is determined to make the strongest kind of running and to 
build up a great business in a very short time. We refer to the 
tirm of Alexander, Barney & Chapin, or, as they have been play- 
fully dubbed by a friend, the new A. B. C. of electricity." 

The members of this firm are so well known that even & brief 
outline of their careers will be seen to embrace most of the later 
industrial developments of electricity. The formation of the firm 
thus becomes an electrica] event of the first importance. Mr. P. 
H. Alexander, who has been up to the present time the general 
manager of the Sawyer-Man Co., has been engaged in the elec- 
trical tield from the early days. Nosmall part of the central 
station work dune by the Thomson-Houston, Sawyer-Man and 
Westinghouse companies in New England during the past five or 
six years has been worked up and carried out by him. As a re- 
ward and consequence of his efforts he was invited to take the 
position of general manager of the Sawyer-Man Co., and the 
really phenomenal success of that company’s lamp business attests 
his able and brilliant direction, both as an executive offlcer and as 
a salesman. Probably no electrical man in a similar capacity in 
this country has drawn so large a salary as he. Outside of his 
business interests Mr. Alexauder has shown himself public spir- 
ited in а most praiseworthy manner. As president of the New 
England Electric Exchange he has devoted much time to the har- 
monizing of the electrical and insurance interests in New England. 
The rules and regulations laid down have been of great benefit 
throughout the country. The standard of work and efficiency 
has been raised, and the good is lasting. Mr. Alexander is now a 
member of the National Electric Insurance Bureau, who are fram- 
ing rules for the installation of plants all over the United States. 
It is almost superfluous to add that he is well fitted to be head of 
the new firm. He is a man of strong personality, whose opinions 
and influence are deeply felt, and a host of friends will greet his 
enterprise with approbation and active support. 

General C. H. Barney is a telephone prone and known to 
everybody as the secretary of the National Telephone Exchange 
Association, which meets this week in Detroit. Не began in the 
telephone business in 1879, resigning for that purpose his position 
as treasurer of the Providence Gas Burner Co., with which he 
had been connected for ten years. After two years' experience in 
Providence and Boston, during which time he constructed the 
tirst long-disiance telephone line between those cities, in Decem- 
ber, 1851, he was called to the management of the New Jersey 
Telephone Company, which position he held until his resignation 
in 1886, at the organization of the Sawyer-Man Electric Co., of 
which he i8 now the treasurer. He was one of the charter mem- 
bers of the New York Electric Club, and is a member of its Board 
of Managers. As treasurer, too, of the Sawyer-Man Co. he has 
had the management of large financial interests, and takes with 
him knowledge aud experience that will be invaluable. He has 
been honored by the State of New Jersey with various official 
appointments, and has the widest possible circle of acquaintance. 

The third member of the firm, Mr. Charles E. Chapin, who has 
been the purchasing agent of the Sawyer-Man Co., and becomes 
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buyer of the new concern, entered the electrical field some years 
ago as the secretary of the Waterhouse Electric and Manufactur- 
ing Company, of Hartford, Conn. On the sale of the compahy 
to the Westinghouse Electric Company, Mr. Chapin went to Pitts- 
burgh and was thence transferred to New York. The rapid ex- 
tension of the Sawyer-Man business, both in respect to the sup- 

lies furnished to central stations and the needs without end of a 
arge factory, has demanded great activity in the purchasing de- 
partment, and Mr. Chapin has demonstrated his quality very 
strikingly. 

The crystallization of certain industries around definite locali- 
ties has already become marked in New York, and the clustering 
of the electrical professions and trades, in a district of which Corc- 
landt and Dey streets are the centre, is one of the features of the 
time. Perhaps the very core of this district is the handsome 
Telephone Building, 16, 18 & 20 Cortlandt street, which is literally 
an electrical hive, and it now promises more than ever to become 
electrical headquarters, for the reason that Alexander, Barney & 
Chapin will there open a large store. They have leased the street 
floor on the left of the main entrance, and hope, by October 1, to 
throw open its hospitable doors to the electrical public. It will be 
very elegantly fitted up, and nothing will be spared for the com- 
fort and convenience of visitors. The firm will represent leading 
manufacturers in goods adapted to the electrical trade, and will 
оор in stock as well a line of general electrical supplies. Of some 

f their arrangements in this line occasion will offer presently for 
extended mention. In representing inventors and manufacturers 
the new firm from their long experience and wide acquaintance 
are particularly able to place goods in the channels of largest con- 
sumption. Among some of the many novelties they will at once 
proceed to introduce, may be named the ingenious mercury cut- 
out lately patented by Mr. S. D. Field, the beauty of which is that 
it at once recovers itself and restores the circuit to its normal con- 
dition after answering its aim as a protector for delicate instru- 
ments against ‘‘tramp” and treak currents. Another speci- 
alty is the attractive new insulating material, ‘‘ Alexite,” lately ex- 
hibited at Cape May. This material will be under the control of 
Alexander, Baroy & Chapin. It can be made into any shape, 
and has the properties required for cut-outs, switches, etc., being 
fireproof, waterproof and acid proof. Any color of wood, paper 
or marble is closely imitated, so that artistic harmony with turni- 
ture, tapestries and the like, in the details of interior wiring, can 
be easily attained by its use. 

The firm are also bringing out a new line of switches for in- 
terior electric light work, embodying valuable: improve- 
ments, and these will be placed upon the market at a very early 
date, with a number of other things that will be touched upon in 
these columns from time to time as they appear. Altogether the 
plans of the firm have been very shrewdly and broadly laid, and 
the prediction may be made that their entrance upon the field will 
make a historic date in the electrical supply business of New York. 


A NEW MANUFACTURING ENTERPRISE. 


There were filed in the Ohio Secretary of State's office last 
week, says the Cincinnati Commercial Gazette, of August 17, 
articles of incorporation for an enterprise that bids fair to be one 
of the leading industries of this city and the largest of its kind in 
the United States. The title of the new company is The John B. 
Morris Foundry Company, and it is capitalized at $100,000, and 
officered by the following gentlemen: John B. Morris, president; 
Henry J. Grossius, secretary; S. L. Miner, treasurer; J. G. Nie- 
haus and W. H. Edwards being the other two of the five direc- 
tors. They are at present doing business where John B. Morris 
has been so successful, in the old well known Greenwood Foundry, 
corner Canal and Jackson streets. 

The new concern, realizing that their present site is entirely 
too small and incommodious, have secured property at the corner 
of Court and Harriet streets, on which they will erect a fine com- 
modious four-story brick building, which will be adapted to the 
immense business they prupose to do, and it will be completed 
and ready for business about January 1, 1891. Their manufac- 
tures will comprise stove and furnace repairs of all kinds, ma- 
шоу castings, plumbers’ goods, hard ware and electrical special- 

les, etc. 

The well known business experience of the gentlemen con- 
nected with this company insures its permanent success. 


NEW ENGLAND PRINTING TELEGRAPH CO. 


The annual meeting of the New England Printing Telegraph 
Company was held at the executive office of the company, 118 
Devonshire street, Boston, last week. The following board of 
directors were elected : 

Frank B. Dole, Boston; John R. Reed, Westfield; P. S. Jen- 
nings, New York; Abner McKinley, New York; James P. Cook, 
Boston; George W. Slade, Fall River; Maybin W. Brown, Boston. 
Frank B. Dole was elected president; R. H. Waters, treusurer; H. 
B. Humphrey, secretary; Maybin W. Brown, general manager; 
C. F. Hutchinson, general superintendent ; executive committee, 
F. B. Dole, Abner McKinley, James P. Cook, George W. Slade. 
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A NOVEL LAMP GUARD. 


A wide-awake Michigan foundryman has found a new use for 
lamp shades, at least when made of tin in а conical form. After 
trying various forms of lamp guards to protect the incandescent 
lamps used by the workmen in lighting the moulds, he finds the 
Cutter combination cone shade to give the best protection. 

It is easily seen from our illustration that this shade will throw 
the light just where it is needed, and that when set flat on the 
ground it completely covers the lamp and shields it from acciden- 


LI P Е Е > = Е 


А NovEL LAMP GUARD. 


tal dropping of tools. There are many other workshops where 
these same qualities will be appreciated, and where the combina- 
tion of a shade-holder, shade and lamp guard in one piece will 
make incandescent lighting still more practicable. 


A FEW ENDORSEMENTS OF THE INTERIOR CONDUIT 
SYSTEM. 


This interesting sheaf of testimonials from a large number of 
men, including bankers, architects, electrical engineers, insurance 
inspectors, underwriters, wiring contractors, electric light super- 
intendents, and others, is a striking evidenceof the extraordinary 
hold that the idea of wiring buildings with the help of interior 
conduits has taken upon the public mind. A number of the 
documents, such as the letters from Pierpont Morgan, T. A. 
Edison, and Elihu Thomson, are given in fao simile, and consti- 
tute a body of favorable evidence that the Interior Conduit and 
Insulation Co. does well to give the utmost publicity to. An interest- 
ing part of this pamphlet is that embracing the extracts from 
insurance rules which name and authorize interior conduits. 


LAVA INSULATORS. 


We illustrate in the 5 engravings the lava insula- 
tor manufactured by the D. M. Steward Manufacturing Co., of 
Chattanooga, Tenn. The material of which these insulators is 
made possesses the valuable properties that it is not only a perfect 


insulator, but in addition is thoroughly fireproof, so that high | 


STEWARD LAVA INSULATOR. 


tension circuits can be attached to them with safety. The lava is 
exceedingly strong and can be molded into all conceivable 
shapes, whether for electric light or railway work. These insula- 
tors have come into extensive use and have in every way given 
the best satisfaction. 


WOODHOUSE & RAWSON. 


A silver medal has been awarded to Woodhouse & Rawson 
United Limited, of London, for their show at the Exhibition of 
E Life Saving Apparatus now being held at Amsterdam, 
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THE POND STEAM SEPARATOR. 


It is à well established fact that steam when being conveyed 
to an engine contains a large percentage of water, resulting from 
entrainment of water from the boiler during rapid evaporation, 
and condensation in the pipe connections between the boiler and 
engine. Water conveyed by the steam to an engine. not only 
represents a large percentage of loss, but also introduces an 
element of danger, especially to the high speed engines of the 
present day, in which clearances are reduced to a minimum. 

The Pond separator, built by the Pond Engineering Co., of St. 
Louis, is 80 placed in the line of pipe near the engine that all the 
steam conveyed to the engine must pass through it. It consiste 
of an outer cylindrical shell into which the steam enters with the 
entrained water, and leaves through an inner pipe extending 
from the top down to about one-half the length of the separator, 
by which arrangement an annula: space is left between the two. 


POND STEAM SEPARATOR, 


The lower part of the separator is enlarged and forms a 
receiver of sufficient capacity to provide for any sudden flow of 
water from the boiler. An opening of proper size is provided at 
the bottom for removing the water, nud a glass water gauge is 
supplied to show the level of the water at all times in the sepa- 
rator. A flange connection is made between the upper and lower 
part of the separator, so that it can be easily opened for inspec- 
tion, without breaking any joints in the line of pipe. The Pond 
separator is guaranteed to relieve the steam of all entrained 
water and return this water to the boiler, either direct or by 
means of a trap, as the location of the separator may determine. 


THE GREAT WESTERN ELECTRIC SUPPLY Co.—Judging from 
the popularity of the Cutter E. L. Insulator, the blackening of 
ceilings by arc light wires should be less frequently met with than 
heretofore. The reason is quite plain, as there seems to be no 
practical way of avoiding the blackening when the ordinary por- 
celain insulators are used. But as this unsightly effect decreases 
rapidly as the distance between the wires “4 the ceilings becomes 
greater, the design of this insulator has practically solved the dif- 
ficulty. One would not be surprised if the saving in the kalsom- 
iners' bills would entirely pay for the insulators where Cutter's 
E. L, form is used. | 
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ELECTRIC LIGHTS IN SPANISH AMERICA. 


The element of progress which has made itself manifest in the 
West Indies recently, a subject which not long ago was made the 
occasion of an oration by United States Representative Douglas, 
is especially notable in Havana, Cuba. As an incontestable proof 
of this fact, it is only necessary to cite the growth of the electric 
light industry in the island of Cuba. qM 

About two years ago & number of prominent capitalists of 
Havana organized the Spanish-American Light and Power Com- 
pany with the intention of establishing a small electric light plant 
for their own immediate use. A representative of this company 
was sent to the United States to examine the different systems of 
electric lighting. After investigation, a decision was made in 
favor of the Westinghouse alternating current system. Westing- 
house apparatus, consisting of two 750 light alternate current 
dynamos, was at once installed at the company's central station in 

avana, and the operation of the plant was hurried as quickly as 
possible. But even before all the wiring had been completed, the 
Havanese became convinced of the great boon afforded them bya 
general introduction of the novel system of illumination. he 
result was that the Westinghouse Company received a telegraphic 
communication asking whether it were possible to ship at once by 
express alternating current apparatus, exciters, switches, etc., for 
a capacity of three thousand incandescent lights. The Westing- 
house people at once replied that, in the way of supplying electric 
lighting apparatus, they were always able to fill any and all orders 
at a moments notice. The following day the entire plant. an ex- 
press package of many thousand pounds, was ship to Havana, 
and immediately upon the arrival the plant was put up, giving 
the company a fighting capacity of 4,500 incandescent lights. 
Since then the company has been doing a very profitable business, 
and electric lighting has constantly increased in popularity. The 
demand has steadily grown until it has now again become larger 
than the company is able to supply, and again enlargements have 
to be made. 

The Westinghouse Electric and Manufacturing Company is 
now preparing for early shipment an increase of alternating cur- 
rent apparatus for 1,500 lights. This will give the central station 
in Havana a capacity of 6,000 lizhts. 


NEW ENGLAND TRADE NOTES. 


Mr. HENRY A. REED, secre and шаар of the Bisho 
Gutta Percha Company, was in Boston for a few days this wee 
looking up his numerous friends; who were all glad to see him, as 
he does not frequently get down in this section. 


H. E. Swirr MANUFACTURING Co. is the name of the new in- 
corporated company which will succeed to the business of H. E. 
Swift & Co., with headquarters at 84 Oliver street, Boston. 
The company has been capitalized for $50,000, and the following 
are the officers :—H. E. Swift, president; J. A. Andrews, Jr., vice- 

resident ; W. L. Boyden, treasurer; and T. P. Swift, secretary. 
Their business is rapidly increasing, and they are already finding 
their new quarters somewhat small for the work they are doing, 
and are making preparations for the occupancy of another floor. 


THE CONNECTICUT MOTOR COMPANY, of Plantsville, Conn., have 
recently made an addition to their personnel, in the appointment 
of Mr. F. O. Rusling, formerly with the Thomson-Houston 
Electric Company, as special agent. Mr. Rusling will have sole 
charge of the sales, and with a good motor behind him, will ca 
on the business of the company with his wonted energy and zeal. 
The Connecticut Motor Company recently increased their capital 
stock, and this fall will largely increase their facilities for manu- 
facture, as their business is rapidly increasing, their sales for the 
month of August being the largest for any month during this 
year. The Connecticut motor only requires good business push 
to make it rank with the foremost, as it has proved very satis- 
factory wherever used. The U. S. Government are using quite a 
number, and are well pleased with their efficiency. 


THE ROBINSON RADIAL CAR Co., of Boston, have perfected 
arrangements whereby they can manufacture trucks in large 
quantities, and are now receiving orders from all parts of the 
country. The new car which they ship this week to the 
Eckington and Soldiers’ Home Railway, Washington, D. C., was a 
thing of beauty, and the most elegant, capacious, and attractive 
car ever seen in that city. It is 35 feet long, with a 14 feet wheel 
base, fitted with the standard steel radialtruck. The design is 
entirely new, the car having a sweeping arch roof, as seen in the 
latest type of steam cars, with a monitor top, not visible from the 
inside of the car, thereby procuring a perfect system of ventila- 
tion without any draught, and: retaining the uty of the car 
inside. The car is finished in rich mahogany and the ceiling is 
panelled with gold. The Robinson Radial Car Co. are building 
14 cars for the West End Street Railway Company, to be ready 
this fall, and expect before this winter to have 50 electric cars 
running on various roads in this country. 
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WESTERN TRADE NOTES. 


Mr. Jas. LOUNSBURY, one of the managing engineers of the 
National Engineering Bureau, of Chicago, has returned fromatrip, 
looking well and ready for work. The bureau makes a specialty 
of testing. supervising and furnishing specifications and plans of 
all kinds of electrical and mechanical power work. 


Mr. FoREE BAIN has just returned from St. Louis, where he 
bas been for the past few days designing the electric fountain and 
also the electric kaleidoscope and cataract for the forthcoming 
exposition there. He has now gone to Iowa on a short trip to 
start up his new 100 horse-power generator in the coal mines there. 


THE ANGLO-AMERICAN STORAGE BATTERY CO. are making a 
new departure in storage cells, and introducing a small battery 
from 3 to 5 inches in height for bell and annunciator work. It is 
claimed for these new cells that they give no trouble, are very 
certain in their operation, and that one charge lasts a very long 
time on the above class of work. 


EDDY PLATING MACHINES.—The electroplating machine 
recently sold by Mr. G. A. Edward Kohler, the Western repre- 
sentative of the Eddy Electric Motor Company, to Rand & 
McNally, was one of the largest sizes built by the company, and 
capable of depositing 26 pounds of copper per hour. The machine 
is being used for electrotyping purposes, 


Mr. G. T. HEwEs, the prominent traveling representative of 
the Great Western Electric Supply Company, of 190-192 Fifth 
Ave., Chicago, has returned to the city for a short stay from an 
extended and highly satisfactory business trip. He was received 
everywhere with enthusiasm, and his reception culminated in 
numerous large orders, showing the appreciation with which the 
large new enterprise engineered by its able manager, Mr. Geo. 
Cutter, is being everywhere received. Mr. Hewes leaves imme- 
diately for St. Louis, where he will be found at the Exposition, 
loaded with samples and happy to explain the merits of his 
company’s many new specialties. 


THE ELECTRIC MERCHANDISE COMPANY have just issued to 
their patrons a very attractive catalogue of their electric railway 
supplies, to the manufacture and sale of which they devote their 
exclusive attention, being the sole company so doing in the 
country. Their supplies are made for all systems. The catalogue 
contains some 70 pages of printed matter, handsomely and exten- 
sively illustrated with fine cuts, describing their numerous special- 
ties :—Measuring instruments, testing apparatus, lightning arrest- 
ers, switches, connectors, lamps and lamp material, insulated wire 
and tape, trolleys, street car mats, heaters, interior conduits for 
car wiring, poles, line material and brackets, tools, etc. All 
receive careful attention and their methods of use and operation 
are thoroughly explained. This book furnishes a very handy 
volume of reference for street railway men and others, showing 
them at a glance the remarkable strides and improvements that 
have been made in this line, and intimating where they can get 
all the latest supplies of high quality and good workmanship for 
their railway work. 


THE GREAT WESTERN ELECTRIC SUPPLY CoMPANY, 190-192 5th 
avenue, have brought out a very fine catalogue of their electric 
supplies which are in such large demand all over the country. 
They term the book a Sketch Catalogue," and it is to be im- 
mediately followed by one of mammoth proportions in accordance 
with the size and scope of Mr. Geo. Cutter’s supply house. The 
name certainly applies in one respect, for the catalogue is filled 
with excellent sketches and cuts from beginning to end, while the 
descriptive matter is very comprehensive and full of information. 
Mr. Geo. Cutter, the manager, starts off with a contradiction of 
any reports stated to have been circulated by competitors that his 
present company is owned and controlled by the company with 
which he was so long connected, and says, ‘‘ We are in the busi- 
ness to sell the best of eld toby to all without impartiality.” All 
classes of electrical supplies for telegraph, telephone, electric 
light and power use are shown, and many new specialties of 
decided merit are included. A careful perusal will repay the 
reader, as he will find much that is new, and goods which will 
adequately meet all his wants. The catalogue is printed in clear 
type on handsome paper, bound in a tasteful cover, and is alto- 
gether very neat and striking. 


NEW WESTINGHOUSE PLANTS. 


The San Antonio Gas Company, of San Antonio, Texas, ap- 
pears to be well satisfied with the working of the Westinghouse 
alternate current incandescent system. It has at present in opera- 
tion Westinghouse apparatus to a capacity of fifteen hundred 
lights and is just placing an order for a seven hundred and fifty 
light increase. 


The Philadelphia market house is to be illuminated by the 
Westinghouse alternate current arc lighting system in the near 
future. The Westinghouse Company his sold the city officials a 
forty light plant for use in the market house, AE 
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THE VALUE OF PIPE CLAY AND RED TAPE. 


MPEROR William, by recent warrant, has ordered 
that the ladies of the administration of posts, tele- 
graphs and telephones shall be clad in a special uniform, to 
consist of a knitted blue jersey, with orange yellow collar, 
metal buttons and ornaments that presumably will corre- 
spond with rank. This regulation is, after all, but another 
expression of the tendency in Germahy towards a military 
and official organization not only of the civil service but of 
society as a whole, and which will probably remain unsatis- 
fied until even the beggars are covered with rags of a cer- 
tain age and hue. What the energetic young emperor will 
do in à world where pipe clay, red tape and official uniforms 
are unknown, it is impossible to imagine. 

By a somewhat interesting coincidence, the publjcation 
of this knitted blue jersey edict is closely followed up in a 
serious suggestion made at the Detroit telephone conven- 
tion last week, in the paper of Mr. W. R. Patterson, to the 
effect that the time might be near at hand when the young 
ladies who constitute the staff in exchange operating rooms 
will be restricted as to the stuffs of which their dresses are 
made. But the reason that Mr. Patterson gives for a 
movement in this direction shows wherein the spirit of 
American discipline, which exists only for utilitarian ends, 
differentiates from that of bureaucratic Germany. It is 
hardly likely that the wearing of a knitted blue jersey, with 
an orange collar and metal trimmings, can help the German 
lasses to send more words per minute telegraphically, or 
will conduce to the greater rapidity of telephonic connec- 
tions. But Mr. Patterson has a soul above buttons, and the 
pith of his recommendation lies in the fact that some 
fabrics for gowns give off more fluff and dust than others ; 
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and hence he would prefer the wearing of only such 
materials as would aid in keeping the switch-boards clean. 
We do not know but that it may be worth the while of the 
telephone exchanges, as a genuine feature of economy, and 
after the style of some leading modistes, to provide hand- 
some super calendered finish dresses for the operators, to 
be worn only during office hours. 

It was not alone from Mr, Patterson, however, that sug- 
gestions of a bureaucratic nature came, and we are fur- 
nished with another example of the superior spirit of 
American ideas, as to matters of discipline, in the admirable 
paper read by Mr. E. J. Hall, Jr. In the graphic and 
faithful sketch of this country presented by Prof. James 
Bryce in his “ American Commonwealth,” stress is laid 
upon the individualism and, contradictory as the qualities 
may seem, the “aptness for organization” of the people. 
Mr. Hall’s paper and the principles it evolves strike us as 
a masterly grasping of this truth, and as a skilful plan to 
avail of all the value and benefit that can come from the 
sense of individual responsibility and the strength of 
co-operative aggregation. We Americans have been a little 
too fearful of organization, and have thought too often 
that system was a thing for slaves, But it is only by 
thorough, well designed organization that the best results 
can be obtained to-day from the huge masses of men and 
money that are a distinctive feature of our civilization. In 
truth, while our Government not seldom shows the evils of 
a disorganization resulting from the prominence in politics 
and office of raw, untrained persons with pet names, our 
industrial achievements are largely due to the working out 
by men who hold themselves and others well in hand, of 
schemes of discipline and methods of subdivision of labor 
that are simply perfection itself. 

Many improvements seen in the telephonic field have 
been, and always will be, brought about by individual 
effort. There is no need to fear any lack of individualism, 
and Mr. Hall, whose own quiet personal influence is a 
steady factor for good, has done a public service in thus 
insisting on the importance of organization. It is but a 
few weeks ago that we had an opportunity of inspecting 
the plan of departmental reorganization drawn up for one 
of the largest electrical companies in the world, and it 
embodied evidence of a farsighted regard for the principles 
that Mr. Hall has now, in another sphere of work, so ably, 
so carefully, and so thoroughly enunciated. The subject 
and its treatment may be earnestly commended to the 
thought of all who are heavily burdened with the respon- 
sibilities of office or as employers of large bodies of men. : 


TELEPHONE "TROUBLES." 


As in past years, one of the most prolific sources of dis- 
cussion at the late telephone convention was the “ troubles ” 
experienced on switchboards and the apparatus connected 
therewith. The paper by Mr. George J. Davison which 
gave rise to it this year brought out again in prominent 
relief the numerous points at which switchboard apparatus 
is found to give out. When we stop to consider the 
extent to which an apparatus of this kind is used day and 
night, it is not surprising that defects are developed. The 
materials at our command in the construction of such 
boards are limited in number, and the question is one 
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largely of the best means of adapting it^to the purposes 
intended. "With the concentration of parts, which neces- 
sarily entails reduction in size, required on switchboards 
intended to accomodate thousands of subscribers, it might 
be expected that the difficulties would rather increase than 
decrease. Improved construction, however, has led to the 
opposite results, but enough failures still occur to make it 
apparent that we have not yet reached the end in this 
respect. It is evident that to a large extent brass as а 
contact metal in telephone exchanges has seen its best 
days, and that other metals must be employed to obtain 
the desired results. German silver has already found con- 
siderable employment and platinum has to some extent 
been used. The expense involved in the use of the plati- 
num, however, must to a large extent bar this metal from 
use, but attention has lately been given to the application of 
aluminum for this purpose, and the results to be expected 
from it are certainly encouraging. Its application in the 
new Law board employed in Philadelphia will be looked 
forward to with considerable interest. Opinions among 
the members of the convention seemed to favor the em- 
ployment of the double cord over the single cord, on 
account, no doubt, of the ease with which troubles due to 
them can be remedied. The urgent necessity of securing 
the greatest cleanliness and freedom from dust in ex- 
changes is prominently brought out by the frequent 
annoyances arising from ‘‘dirty contacts." Indeed, all 
the troubles now experienced go to show that in telephony 
not less than in electric lighting good engineering is an 
essential quality of success to be attained in operation. 
Nowhere probably has this been realized to a greater 
extent than in this city, and the results already obtained 
are evidence of the correctness of the principles followed. 


STRUCTURAL LIGHTING EFFECTS. 

THE flexibility of the electric light as a method of illu- 
mination long ago was illustrated by novel effects in 
chandeliers and candelabra. Then it invited to spectacu- 
lar display in projections and in iridescent fountains. 
Latterly it has scored new triumphs in towers of light, 
and we are able this week to lay before our readers full 
illustrations and details of the tower that 1s delighting the 
good folk of Minneapolis. "This tower, which owes its 
success to the refined taste and engineering skill .of Mr. 
Luther Stieringer, marks a most decided advance in struc- 
tural lighting effects, and must lead to the general introduc- 
tion and use of the miniature incandescent lamp for 
schemes of interior decoration and illumination that have 
not been entertained as practical up to date. 

Evidently there is à wide application for lights that have 
no * wrong side up," but will burn in any position and at any 
angle. Lines of light may now be as graceful and fluent 
as those of drapery. Тһе architect and artist may design 
and execute free from conditions that have long been 
arbitrary and binding. They may mold their light or ac- 
centuate with it just as they would with masonry or color; 
they could not ask for decorative material more plastic, 
responsive or submissive. And while this is true of the 
ordinary incandescent lamp, it is specially the merit of the 
miniature lamp, which is still much more of a novelty 
than it ought to be. A moment’s thought on the oppor- 
tunities for emergency lighting, the chances in summer 
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gardens and winter ballrooms, the desire for something 
out of the common at festivities and publie gatherings, the 
delight of everybody in spectacles, and the particular favor 
shown towards chromatic and pyrotechnic displays—a 
moment's thought, we say, will show that here is work 
which would be at once pleasant and profitable. Why 
should not central stations give a little time to it? Let 
them see what can be done the coming season. 


ELECTRIC CAR GEAR. 


Tnosk who have studied the application of the electric 
motor to railway purposes cannot have failed to be 
impressed with the attention which has of late been given 
to the connection of the motor with the car axle. The 
first devices employed were naturally those which had been 
used in mechanics for a long time, and they have accom- 
plished their purpose in an eminently successful degree ; 
but, as time passes and experience is gained with their use, 
it is evident that improvements can be made, and itis upon 
these that not a few of our most prominent inventors are 
at work at the present time. 

Our current issue brings this out in a description given 
elsewhere of two forms of car gearing, both of which 
embody original methods, Mr. Edison has worked out a 
method in which, by the employment of two motors, he is 
able to so connect them, that in so far as their driving 
power is concerned, they may be used either in conjunction 
or differentially, so as to propel the car at different speeds, 
one acting then as a dynamo, and the other asa motor. The 
arrangement also permits of the motors being operated 
continuously, whether the car is moving or not, and thus 
overcomes the objection which is raised against the heavy 
draught of current required to start electric cars. 

Mr. E. Н. Johnson, to whom the electric railway in 
America owes so much, has also attacked the question in 
an original way, with the problem set before him of per- 
mitting the motor to obtain practically its normal oounter- 
electromotive force before taking up the load, so that the 
initial current taken by the motor on the closing of the 
circuit, even when starting from a standstill, is practically 
no greater than the normal working current. He has also 
introduced an ingenious device by which any variation in 
load, whether an increase or decrease, is taken up by the 
motor without shock, and with the same economioal use of 
the current. Пе accomplishes this by the introduction of 
a spring arrangement in connection with the armature, 
which determines the power-transmitting value of the 
motor, and which forms the intermediary between the 
armature shaft and the driven axle. 


ArrnoucH cable manufacturing and cable laying for 
ocean work has not yet become one of the standard indus- 
tries of America, the aggregate amount of electric cable 
manufactured in this country for various purposes is very 
large. Occasion frequently arises to lay submarine cables 
in our rivers and channels, and the process is of consider- 
able importance. This has been recognized in the recent 
construction by the Western Union Company of a new 
boat intended for cable laying purpose, as described in 
another column, in connection with the laying of a tcle- 
phone cable across the Hudson River. 
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LAYING A TELEPHONE CABLE IN THE HUDSON 
RIVER. | 


ROBABLY few New ҮогКегв are 
aware that submarine cable operations 
are constantly being conducted in the 
river which separates Manhattan Island 
from New Jersey, and that a specially 
equipped cable boat carrying a trained 
staff is maintained by the Western 
Union Telegraph Company, to lay down 
and kecp in repair the numerous cables 
crossing the North River. This boat, 
called the ** Western Union,” has been in commission 
since January last, and was built to replace the old “ Or- 
ton,” a vessel which had a Jong career of usefulness. The 
* Western Union ” bears a general resemblance to a river 
tug, her dimensions being about 50 feet length by 14 feet 
beam. She is provided with twin propellers, which greatly 
facilitate manwuvring when at work cable laying or re- 
pairing. On the main deck, forward of the pilot house and 

ridge, is the cable drum. The drum is set vertically, 
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purpose well, and presumably it is nobody's business to as- 


certain what damage is caused to a cable either in laying 
or picking up, by the defective arrangement of machinery 
employed. 

The accompanying illustrations, from drawings made on 
the spot, show very clearly the general appearance of the 
boat when laying cable and also the details of the drum and 
pulléy. The arrangement of the drum and pulley is open 
to many objections and would be looked upon with horror 
by most cable engineers. Fortunately the depth of water 
in which the boat generally works is quite inconsiderable, 
only some seven or eight fathoms, so that the strain on the 
cable is very slight and a heavy stiff cable bears on the 
little pulley at one point only, making a curve correspond- 
ing to a two or three foot Bulls In picking-up, however, 


matters must be somewhat different, and the horizontal 
winding-in on the drum coupled with the size and position 
of the pulley, rendering it difficult to give the cable a fair 
lead, must produce rather a queer state of affairs; and the 
cable is probably subjected to a very awkward and unfair 
strain. 


The objection is all the greater because all the 
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Fia. 1.—LaviNG A TELEPHONE CABLE IN THE NORTH RIVER. 


the lower side bearing on a number of small rollers fixed 
to the deck. Round the edge of the lower side of the drum 
is a broad strap brake which can be nicely regulated so as 
to ease the drum or hold it back as the strain on the cable 
varies. The drum itself is revolved by a small engine sup- 
plied with steam from the main boilers. The wheel for 
operating the brake, and a sliding rod by which the valve 
of the drum-engine is opened or closed, are placed on the 
bridge just forward of the pilot-house, so that the foreman 
of the cable-gang has perfect control over the drum, and 
at the same time has a clean view of all that is going on. 
The rest of this combined phying-out and picking-up gear 
is very simple, consisting merely of a small iron pulley at- 
tached to the end of a long boom, which can be swung out 
over the side of the boat, abeam of the drum, the pulley 
hanging clear of the vessel’s side by about 8 or 10 feet. 
Forward of the drum is a small steam winch, which does 
good service when the end of the cable has to be hauled 
ashore. 

The equipment of the * Western Union? does not con- 
vey a very favorable impression to one who has been ac- 
customed to the complete machinery carried by sea-going 
cable ships, but the gear, such as it is, seems to answer its 


cables in the North River contain a number of conductors, 
seldom fewer than seven and in some cases as mauy as 
eighteen, and such cables naturally require very careful 
handling to avoid any strain being thrown on the conduct- 
ors unevenly. 

A few days ago the “ Western Union,” with her staff of 
cable hands under Foreman Kline, was chartered by Mr. 
George B. Prescott, Jr., the agent of A. G. Day, to lay a 
Kerite cable of special make containing eighteen conduc- 
tors, for which a contract had been made with the Metro- 
politan Telephone Company. This cable is of a very 
heavy type, the length required for the North River cross- 
ing, about one mile, weighing not far short of twenty tons. 
The cable was transferred to the Western Union” at 
Motthaven, where the factory reel was set up ор jacks, and 
the cable wound on to the steam drum, both Mr. Prescott 
and Mr. Brixey, the superintendent of the Kerite factory 
at Seymour, being present to see that the cable was care- 
fully handled, they also supervising all the subsequent 
operations. 'lhe steamer then set out for Pier 18, the 
landing-place on the New York side for the Metropolitan 
Company's cables. Here the expedition was joined by the 
representative of the telephone company, and by our artist, 
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Mr. H. Dearborn Gardiner, who made the drawings which 
accompany this article. The cable house is situated at the 
end of the Pennsylvania Railroad Company's ferry pier. 
Most of the cables already laid have heen brought in 
through the piles of the neighboring dock, that .of the 
Starin line of steamers, and in order to avoid crossing 
them with the new cable it was decided to take in the 
shore end from the end of the ferry slip, between the float- 
ing fender and the Starin dock. For this purpose a pulley 
was made fast underneath the cable house ids a rope run 
out from the boat (stationed at the end of the slip) round 
the pulley and back to the steam winch on the boat. One 
end of the rope was made fast to the cable, the winch 
heaved in on the other and the cable was gradually hauled 
along to the cable house, the drum, of course, being re- 
volved by its engine to ease the strain on the cable. This 
operation was effected much on the same lines as the land- 
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pier, either on the bottom or among the cross-pieces of the 
iles. | 

d The steamer made fast at the pier and the remaining 
cable had to be taken off the drum and coiled down on the 
dock-head. A rope was threaded through the piles and 
made fast to the cable-end, and the steamer, having taken 
up a fresh position at the foot of the dock, heaved in on the 
rope by means of the cable drum, thus hauling the cable 
through the piles. In order to get the end into the cable- 
house this operation had to be repeated once more, a rope 
being taken through the channel in which the cables run 
under the road, up through the cellar of the cable house 
and back again to the boat, and in this manner the cable 
was finally got into the cable-house. 

From the foreging description it will be seen that the 
laying of a heavy cable across the North River, under the 
existing conditions, is no light job. The actual laying is 
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Fic. 2.— DRUM OF THE WESTERN UNION" CABLE LAYING Boar. 


ing of a shore-end from a regular cable ship, the only diffi- 
culty being that the irregular shape of the ferry-slip neces- 
sitated the hauling being done around a curve, the rope 
and cable bearing at places against the framework of the 
fender. 

The end being successfully landed, the boat was quickly 
turned round by her twin screws and paying-out towards 
Jersey City was begun. This part of the work occupied 
but a very short time—some ten or twelve minutes—but 
getting the end into the Jersey City cable-house was the 
most troublesome job of all. Headers of Tux ELECTRICAL 
ENGINEER will recollect that some time ago a number of 
Western Union cables were lashed and thrashed into shreds 
by the propeller of an Inman liner, and that quite recently 
the judge, in handing down his decision on the law suit 
which arose from this mishap, intimated that cables must 
keep out of the way of steamers, not steamers out of the 
way of cables, according to the custom that has obtained 
hitherto all the world over. Consequently the cables land- 
ing at this point are now taken under the Inman Company's 


the simplest and quickest part of the work, but getting the 
ends in is quite a different matter, and the cables certainly 
have to endure a good deal of rough treatment. That they 
stand up under it and yield such good results is a convino- 
ing proof of the excellence of their manufacture. 


VAN DEPOELE'S ELECTRIC POWER HAMMER. 


In the operation of power hammers for forging heavy 
work it is necessary that the hammer shall be able to strike 
directly upon the anvil or at any distance from it within the 
range of its stroke. To carry out this object in connection 
with an electric hammer, Mr. C. J. Van Depoele employs 
the well-known construction shown in the engraving, Fig. 1, 
which consists in the operation of an iron piston acted upon 
by a series of coils, which raise and lower the hammer ac- 
cording to the position of the switch governing the current 
passing to the coils, The special object of the construction 
adopted, however, is to obtain the range of motion. The 
piston reciprocates continually during the operation of the 
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maohine in a constant but changing field of force, within 
which it may be said to float, rising and falling in accord- 
ance with the rise and fall of current above and below it, 
and, by moving the shifting field of force to any desired 
part of the motor-coils, the position in which the piston and 
connected parts will reciprocate can be changed at will and 
a blow delivered wherever desired—that is to say, the 
hammer can be made to strike directly upon the anvil or 
any distance therefrom within the limit of the coils. 

'The manner in which this is effected will be readily un- 
derstood by reference to the diagram, Fig. 2. Неге J is a 


VAN DEPOELE’S ELECTRIC POWER HAMMER. 


sectional commutator, representing a source of continuous 
current. Jj! j? are the main 5 and negative commu- 
tator-brushes, which. are fixed upon the line of commuta- 
tion. jis a moving commutator brush, the office of which 
is to cause the supply-current to rise and fall in the motor- 
coils by being moved around the commutator toward and 
away from the points of maximum and zero electromotive 
force. The brush, 51, is connected with a contact-brush, *I. 
The commutator-brush, 3“, is similarly connected with a 
brush, &*, and the moving brush, 3, is connected with а 
brush, k. The brushes, k k! &, are secured in a fixed re- 
lation to each otherin an insulated carrier, L, Fig..1, and 
maintained in contact with the commutator, 1. ith the 
positions shown in Fig. 2 current would flow through brush 
j1, brush Vi, into coil 4, through coil 5, out through brush 
*, and back through brush j? to the commutator, J. The 
moving brush, j, being in central position, and, therefore, 
conveying no current in its travel about the commutator 
toward and away from the fixed, brushes, will cause the 
current to fall in one of the motor-coils and rise in the other, 
and soon, so long as the brush, , is kept in motion, it being 
apparent that the current which is continually rising and 
falling in the motor-coils is constant in direction and main- 
tains a field of force which is gradually shifted back and 
forth between the coils in circuit with the brushes, * x! 
k2; from which it follows that the piston, c, will move 
within the active coils, no matter in what part of the ma- 
chine they may be. The current, never being interrupted 
or broken, the piston will therefore float within the coils 
without being able to escape in either direction. The speed 
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at which the brush j is moved will determine the rate of 
reciprocation of the plunger, a, and in order to most соп: 
veniently regulate the power of the apparatus an adjust- 
able resistance, M, is connected in the circuit as shown. 

As a convenient means of conveying current through the 
circuits, the brushes & Kk! k* are, as stated, mounted in 
fixed relation to each other in a movable carrier, L, which 
is sustained in front of the commutator, 1. In order to vary 
the stroke of the piston the brush-carrier, L, is adjusted up 
or down by means of a latch-lever, N, and a connecting rod. 
The lever, N, is located in a position convenient to the 
workman operating the machine, and the adjustable resist- 
ance, M, is also located in convenient proximity. 


JORNSON'S ELECTRIC CAR GEAR. 


Tux success which has attended the introduction of elec- 
tric railways is sufficient proof of the immense superiority 
of this system over all others heretofore in use. But the 
experience gained in the past few years has brought out 
certain serious difficulties which are now well recognized, 
and which are claiming the attention of inventors to suc- 
cessfullyovercome. Probably the defect most prominently 
brought out in the past, in the operation of electric cars, is 
that, while the power required to start the car is ter 
than that required when in motion, the electrical equipment, 
is then least effective, and must, therefore, for the purpose 
of starting, be largely in excess of what is subsequently 
required, and even this provision is not always sufficient to 
avoid occasional injury to the motor by the excessive cur- 
rent which passes through the motor armature while the 
rites is at rest, and is developing no counter electromotive 

orce. | 

To avoid this difficulty, Mr. E. Н. Johnson, of this city, 
has recently designed and patented an electric car gear in 
which the power-transmitting value or capacity of the con- 
nection between the motor armature and the car axle will 
be constantly proportioned to the power required, and 
which enables the power to be applied gradually in start- 
ing. Attempts have heretofore heen made to accomplish 
this highly important object by the employment of springs 
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` JOHNSON’S ELECTRIC CAR GEAR. 


interposed between the armature shaft and axle, and again, 
by means of frictional or rubbing devices. Mr. Johnson, 
however, has combined both of these in an ingenious man- 
ner by employing—associated with a frictional connecting 
device—a compression spring, which does not form the 
direct medium for transmitting the’power, but which deter- 
mines the frictional engagement of the connecting device, 
so as to adjust the power-transmitting capacity in accord- 
ance with the load. This novel result is accomplished b 

gradually interlocking a moving and a motionless shaft 
with an engagement whose value is positively progressive 


until it equals the work to be done, and is afterwards 
invariably proportional thereto. 

The manner in which this idea has been carried out in 
practice is shown in the accompanying illustrations. Ав 
will be seen, the motor is mounted as usual with a counter- 
shaft. The pinion, с, attached to the motor shaft, engages 
with the gear wheel, m, which is fixed on the hollow cylin- 
der, 1, forming a sleeve to the countershaft, c. The por- 
tion of the countershaft within the cylinder has a screw 
thread, K, cut upon it, the pitch of which is such as to 
allow the electric stop to reverse the apparatus readily and 
force the nut back on the thread. 

The nut, L, shown in Fig. 2, which forms the intermedi- 
ate connecting device, is threaded on the shaft, c, and is 
provided with lugs, a, which enter internal slots in the 
cylinder, 1. 

The operation of the gear will now be readily under- 
stood. hen the car is in a state of rest, if current is 
applied to the motor, the pinion, d, turns the wheel, н, and 
cylinder, I. The nut, L, being in positive engagement with 
the cylinder, turns with it, and is, therefore, screwed up in 
one direction, or the other, according to the way the arma- 
ture is running, along the shaft and against the spring, м 
or M', The nut continues to turn until it reaches a point 
where the compression of the spring is such as to hold it 
back against the screw-thread with such friction that its 
turning movement is communicated to the counter-shaft ; 
the latter then türns and starts the car, at first slowly and 
with inereasing speed as the compression of the spring 
increases, until it reaches such a point that the nut wil 
move no farther; this point being dependent on the load 
or the amount of resistance to starting which has to be 


. overcome. 


It wil thus be seen that the load is brought gradually 
on the armature by the gradual compression of the spring, 
and the armature has time to make one or more revolutions 
and to begin to develop its counter-electromotive force be- 
fore the load is placed on it. While the car is running the 
engagement of the shafts alters with variations in the load, 
so that the value of such engagement and the power trans- 
mitted change with the power required ; that 1s to say, the 
point at which the nut engages with the screw-thread' suffi- 
ciently to turn the shaft will depend on the load at the 
time of starting ; and if the load afterward increases, the 
nut will run farther up on the screw-thread ; or if the load 
decreases, it will be relieved and will run back toward the 
centre. 

By the arrangement just described the shaft may also 
be automatically disconnected when the power is with- 
drawn, so that the car may run freely on down grades. 


ELECTRIC LIGHTING ON THE S. S. “ SEGURANZA.” 


THERE has just proceeded on her maiden voyage the S. 
S. ‘‘Seguranza,” of the Brazilian Steamship Co., plying 
between this port and Rio Janeiro. The ship, which was 
constructed at Chester, Penn., is built of steel and iron 
upon the most approved plan, and contains all the modern 
improvements, together with some which have here been 
introduced by Capt. Lachland for the first time, and which 
cannot fail to increase the comfort of the passengers. 

Foremost among the good features is the electrie light, 
there being no less than 400 incandescent lamps distributed 
throughout the ship. "The electrical work, the equipment 
of which has been carried out by the Complete Electric 
Construction Co., of this city, was in charge of Mr. John 
A. Seely, and is noteworthy for the thoroughness with 
which every detail has been attended to, The entire 
wiring between decks is run in the Seely flexible rubber 
moldings, so that a double insulating protection is afforded. 
Every lamp on board the ship is provided with its indi- 
vidual cut-out. These are placed in blocks, so that should 
a burn-out take place, the removal of a single screw allows 
the block to be removed and a fresh fuse inserted. 
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Past experience has shown that in marine installations, 
switches are apt to be internally short-circuited through 
the medium of their metal cases. To avoid this, all 
switch cases between decks are made of the *S. & T." 
compound, which is not only insulating but largely fire- 
pro The switch bases are also made of the same com- 

und, 

All switches on deck exposed to the direct action of the 
weather and liable to be brought in contact with water are 
made water tight with the conductors passing through 
specially designed insulating bushings. The spindle to 
which the switch handle is attached is similarly provided 
with an insulating bushing, thus making the entrance of 
water impossible. 

The ship has been specially designed to allow of rapid 
loading and unloading, there being no less than ten points 
at which this can be effected. To aid in handling the 
freight at night, special cluster lights have been provided. 
These consist of groups of six incandescent lamps placed 
under a reflector, and the whole is suspended on an arm, so 
as to throw the light downward, illuminating the deck and 
the side of the ship. 

Still another important part of the equipment is a Hunt- 
ington search light, similar to those employed on the Sound 
steamers. This is placed at the very bow of the ship, and 
has a full sweep of the horizon. The current of 10 amperes 
is taken directly from the incandescent circuit, which is 
run close to the side of the projector. With the aid of this 
light the entrance to harbors at night will be greatly 
facilitated. 

The generating plant on board consists of a 400 ampere 
Continental dynamo connected directly to an automatic 
compound Ball engine of the new marine type, both 
mounted on the same base plate. The switchboard in the 
engine room has a slate base, which is probably the first of 
this kind placed on board a vessel, iud indicates the care 
exercised to insure thorough insulation. 

The entire plant, indeed, presents a marked advance in 
mercantile marine electric lighting, and the installation is 
a credit both to its designers and the owners of the vessel. 


A MODIFICATION OF MR. EDISON'S EXPANSION 
GENERATOR. 


BY W. M. MINER. 


WniLE reading the article on Mr. Edison's method of 
generating an electric current, by the expansion and con. 
traction of solid matter, in Tug ELECTRICAL ENGINEER of 
Sept. 3, the idea occurred to me that as good, or better, 
results could be obtained from an alternating current, in- 
stead of a furnace as used by Mr. Edison. 

The alternating current could by this means be converted 
into a continuous current for running motors, charging 
storage batteries, or for any other purpose, where a direct 
current would be most desirable. 

My method of working would be something on this 
plan: I would make the metal expansion bars as light as 
possible, consistent with the necessary strength, and pass 
through them an alternating current of low . to 
heat them, instead of by hot air from a furnace, as pro- 
posed by Mr. Edison. This arrangement, I believe, would 
allow of more rapid expansion and contraction; the metal 
bars being light, would heat and cool quickly, allowing of 
more rapid making and breaking of the magnetic circuit. 
Consequently a more continuous current could be obtained, 
more elements could also be used, as the heat of each ele- 
ment would have less effect on the adjoining element, than 
it would from a furnace, as in Mr. Edison's arrangement. 
The shaft carrying the commutator iu Mr. Edison's ar- 
rangement, could carry an additional commutator for 
distributing current to the metal bars. 
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THE EGYPTIAN TOWER OF LIGHT AT THE MIN- 
NEAPOLIS EXPOSITION. 


ҮҮ нн Mr. Henry Villard was in Minneapolis during 
the early Spring of this year, he made the citizens an offer 
to secure for them, and place at their disposal, as a special 
attraction for the Fall Exposition, the great Edisun Exhibit 
shown at Paris in 1889 by Mr. Thos. A. Edison. This 
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including the latest phonographs. А special feature, and 
one that rounds out the exhibit in a very remarkable 
manner, is the lighting spectacle furnished with the aid of 
the Edison Lamp Works, and represented in our engrav- 
ing, Fig. 1. 

The won which is tremendously popular, and is a 
brilliant success in more senses than one, was designed 
specially for this Exposition by Mr. Luther Stieringer, the 


Fia. 2.—DETAILS OF CONSTRUCTION, EGYPTIAN TOWER OF LIGHT, MINNEAPOLIS EXPOSITION. 


generous offer was at once accepted, as well it might be, 
by the Exposition management. This exhibit as now 
being displayed at Minneapolis is wholly uncommercial in 
character, dealing only with the inventions as such, and 


well-known expert, and was the result of a special trip to 
the West, ind weeks of patient planning. The tower 
may be said to present the most beautiful and bewilder- 
ing arrangement of miniature incandescent lamps so far 
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attempted. When the immense audience assembled upon 
the opening night at the Minneapolis Exposition, they 
were amazed at the scene of splendorthat lay before them. 
In the centre of the main building, which is three full 
stories in height, where there is a light well, 60 by 125 
feet, stands the dazzling column, fully 60 feet high, in a 
blaze of grandeur, resembling à mighty lotus flower, with 
every separate part delineated. It stands ona rocky mound 
in the centre of a beautiful garden, through which a brook 
babbles, turning a rustic mill wheel as it speeds along 
across a grassy meadow where ferns and flowers grow in 
abundance. On one side a cascade comes rushing down, 
dashing against the rocks, tossing the silver spray, which 
is caught by the myriad colored lights, and sparkles like 
glittering gems. 

The lotus flower is a marvel of elegance and beauty. 
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In time with the music of the orchestra, the manipulator 
at the switches flashes the lights and produces the beautiful 
blending that charms and captivates the great audiences 
nightly. 

The Egyptian column is fully 60 feet high, and is octa- 
копа] іп form. The base, as it rests upon the garden, is 
20 feet in diameter, while the diameter of the shaft proper 
at the base is 10 feet. The Egyptian oap is 14 feet in 
diameter, so that the extent of Tent surface is fully 4,000 
square feet, or equal to the surface of the largest drop 
curtain on any stage. The details of its construction are 
shown in the engraving, Fig. 2. 

The surface presents a marble-like appearance, which 18 
produced by a covering of diamond dust. The lights are 
arranged in lines forming geometrical designs. They are in 
receptacles on mahogany-colored strips, closely studded 
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Fia. 3.—SECTION OF SWITCH BOARD, EGYPTIAN TOWER OF LIGHT, MINNEAPOLIS EXPOSITION. 


The long stalk, studded with scintillating lamps, is crowned 


by the “flower, which gleams like a glittering canopy of 
rich light. The petals as they bend down from the corolla 
are many hued. Radiating from a common centre in the 
calyx across to the roof of the great light well, are the 
stamens of the ripened flower. These, represented by 
festoons, are also of many colors, and as one looks up from 
below ш complete the glory of the fascinating picture. 
Rushing through a tunnel underneath the falls, disappear- 
ing from sight, again to show an instant through the 
crystal flood, over trestles, and across bridges, is a swift. 
running miniature electric train. 


together, forming the most fanciful designs. "There are 32 
festoons, averaging in length from 60 to 70 feet, in each of 
which are over 100 parti-colored lamps. 

There are two No. 20 Edison generators provided, 
having a capacity of 900 amperes. The dynamos connect 
with the light tower through “interior conduit ” under- . 
ground conductors to the switchboard, a part of which is 
shown in Fig. 3, where the manipulator produces the 
varied combinations and effects which are the wonder of 
all, especially when the light is slowly turned on in the 
festoons, and speeds along its course until the whole bursts 
into a blaze of light. The plans of wiring adopted for 
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different parts of the tower are shown in Figs. 4 and 5. 

There are fully 10,000 lamps on the tower. Along each 
of the octagonal corners run perpendicular lines of purple 
lamps, while in keeping with the botanical structure of the 
lotus flower, the leaves of the calyx are green. "The verti- 
cal lines are red, while the festoons and petals are variegated. 

The construction of this Egyptian column with its 
canopy of light shows the capability of miniature lamps 
for structural effects. It would also have been im- 
possible to have accomplished this feat but for the long 
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the results which can be obtained for decorative and other 
purposes, in halls, theatres, churches, etc., promises well 
for the future of this branch of the electric light industry. 


A NEW MULTIPOLAR DYNAMO. 


ҮҮ have recently had occasion to inspect in course of 
construction a novel type of multipolar slow-speed dynamo 
designed by Mr. R. Eldridge, of this city. The exigen- 
cies of patent applications, now pending, prevent us from 
going into details regarding the new machine, but we may 
state generally that the inventor has had in mind and 
adopted a construction of armature in which practically 
the entire length of conductor, which is of iron, is active, 
and, as the latter carries no insulation whatever, it permita 
the air gap to be reduced to a mere working space between 
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Figs. 4 AND 5.—PLANS OF WIRING, EGYPTIAN TOWER OF LIGHT. 


and careful preparations which were made. This necessity 
of attention to detail was fully appreciated by Mr. E. W. 
Hammer, the constructor to whom the plans were entrusted. 
The work of wiring was done with a special view to safety, 
and the work done appears as though it were to last for 
years instead of for six or eight weeks. 

This Exposition is but the second occasion in which the 
miniature lamp has been used commercially in any great 
number, and the ease with which it can үре handled, and 


the iron of the armature and the iron of the field magnets. 
The construction of the machine is being actively pushed, 
and the inventor hopes soon to give it a practical trial. 


EDISON GENERAL ELECTRIC Co.—The company has appointed 
Mr. S. B. Paine Edison agent for the New England District, in- 
cluding Maine, New Hampshire, Vermont, Massachusetts, and 
Rhode island, with headquarters at Boston, 
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EDISON'S ELECTRIC CAR GEAR. 


Б kcoeNiziNG the importance of the electric railway as a 
part of the modern applications of electricity, Mr. Edison 
has of late again devoted attention to this branch and par- 
ticularly to the method of gearing between the motor and 
the car axle. ‘The problem involved is essentially that of 
obtaining any desired variation in speed and direction of 
rotation with the least waste of energy and by the simplest 
methods. 

Among the various ways in which Mr. Edison has worked 
out this problem, is one in which he couples two machines 
together and works them differentially, as it were, convert- 
ing one or the other into a dynamo or a motor as the 
exigencies of the service require. 

The accompanying illustrations, Figs. 1 and 2, show the 


Fıs. 1 AND 2.—EDISON’S ELECTRIC CAR GEAR. 


principle here adopted. Mounted loosely on the shaft a, 
зо as to turn independently, are two electric motors, B c, 
the armatures only of which are shown for simplicity of 
illustration. ‘These armatures are connected with the line 
circuit and carry on their adjoining ends two beveled 
gears, D E, which turn with the armatures, independent of 
the shaft, and which engage with opposite sides of an epi- 
cyclic gear, F, mounted upon a stud fixed to the shaft 
between the armatures. If the two armatures are revolv- 
ing in opposite directions with equal speed, it is evident 
that the epicyclic gear к will be simply rotated without 
exerting any rotary effort upon the shaft A, which will 
remain at rest. This condition of affairs may be assumed 
to be reached when the field magnets of the two motors 
are of equal strength. | 

W hen it is desired to rotate the shaft in the direction 
indicated by the arrow in Fig. 1, the field-magnet of the 
motor B is strengthed, while that of the motor c is made 
weaker. The effect of this is to accelerate the speed of 
motor c, and retard that of motor в. The difference in the 
speed of the motors will result in a rotation of the shaft 
a in the direction shown in Fig. 1, the machine в, under 
these circumstances, acting as a dynamo, while the machine 
C acts as à motor, 

If it is desired to reverse the direction of rotation of the 
shaft A, as indicated by the arrow in Fig. 2, the relative 
strength of the field magnets of the two motors is changed, 
the field-magnet of motor B being weakened, while that of 
motor c is made stronger. Now the machine c becomes a 
dynamo, while the machine B acts as a motor, the speed of 
the shaft a being equal to the difference in speed between 
the two machines. 

'Thus it will be seen that a reversal of the direction of 
rotation of the shaft a may be accomplished without revers- 
ing the direction of rotation of the machines, and that the 
rate of speed of the shaft in either direction may be varied 
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within wide limits, or the shaft may be brought toa stand- 
still without stopping the motors. 

Under the ob ditione shown in Figs. 1 and 2, the cur- 
rent will be taken from the main circuit in proportion to 
the energy developed, while the machine which is acting 
as a dynamo will deliver its current through the local cir- 
cult, as indicated, to the other machine, actirig as a motor, 
thus economizing the current which is delivered to the 
machine acting as a dynamo and redelivering the energy, 
less the percentage due to conversion, for the performance 
of useful work in the machine acting as a motor. Thus an 
economical arrangement is produced. 

In the application of the idea to the propulsion of street 
cars, an additional condition will be introduced if it is 
desired to stop the car while maintaining the circuit-con- 
nections of the machines. Considering that the shaft a is 
a car axle which is being driven in the direction indicated 
in Fig. 2, and it is desired to stop the car, the field-mag- 
nets of the two machines are brought to the same strength, 
or that of machine B is made stronger, to any degree 
desired, than that of machine c. The conditions while the 
car is being propelled forward by its momentum will be as 
indicated in Fig. 3. The shaft a will then be delivering 
energy to the machines, with the result of sending current 
back upon the main line as indicated by the arrows. The 
machine B becomes a dynamo, and the machine с a motor; 
but the current taken by the motor will be less than the 
current delivered by the dynamo. If the car were running 
in the other direction, as indicated by Fig. 1, the braking 
of the car would produce the reverse relation of the 
machines, machine B becoming a motor and machine с a 
dynamo. 


For the driving of some kinds of machinery it is often 
desirable to produce a greater variation in the speed than 
can be secured when the motors are capable alone of being 
driven in opposite directions, In that case the motors 
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may be arranged for independent reversal of their direction 
of rotation, so that under some circumstances the motors 
may both be run in the same direction, as indicated in Fig. 
4, and while running in the same direction the shaft a will 
have its greatest speed when the two machines have an 
equal maximum speed. "Thus the speed of the shaft A may 
be increased from a position of rest to the maximum, 
which can be secured by running the machines in opposite 
directions, and then the speed can be further increased by 
reversing the direction of rotation of the slower machine, 
so that instead of detracting from the speed it will actually 
add to it, and the speed will be further increased as this 
slower machine is brought up to the same rate of rotation 
as the other, when the maximum speed of the shaft will be 
attained. 
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One way in which the principle described above can be 
carred out in practice, is shown in Fig. 5. By the method 
of connection here shown, the motor-armatures as well as 
the field-magnets are connected in multiple arc with the 
main circuit. A resistance H is located in the field-circuits 
of the two machines в c, and is adjusted by means of a 
switch 1 in such manner that the portion of the resistance 
on the right of the switch is in the field-circuit of the 
machine c, while the portion of the resistance on the left 
of the switch is in the field.circuit of the machine m. 
The shifting of the switch to the left diminishes the re- 


17. 


Fic. 5.—EDISON’S ELECTRIC CAR GEAR. 


sistance in the field of the machine в, and increases that in 
the field of the machine c. A movement to the right 
produces the reverse effect. Ifthe switch stands at a 
central position, making the resistances in the two field- 
circuits equal, the two machines will have an equal speed 
in opposite directions, and the shaft a will remain at rest. 
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Fic. 6.—EDISON’s ELECTRIC CAR GEAR. 


By tlrowing the switch to the left the field-magnet of the 
machine B is strengthened, while that of the machine c 
will be weakened, resulting in the conditions illustrated 
by Fig. 1, referred to above, and producing a rotation of 
the shaft at a speed which is proportional to the difference 
in the speed of the two machines, and which may be varied 
within wide limits. By swinging the switch to the right, 
the field of the machine c will be made strong and that of 
the machine B weak, and the conditions illustrated by Fig. 
2 will be obtained. 
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The engraving, Fig. 6, shows the method of connecting 
the driving shaft to both axles by means of rope-gearing, 
thus equalizing the weight and traction between both 
axles. 


A NEW CURVE INSULATOR. 


Тне successful and economical operation of electric rail- 
ways depends largely on the proper line construction, 4. e., 
on ample strength of all the parts put under strain, and 
thorough insulation of the trolley wire from the ground. 
Owing to the weight of the trolley wire the supporting de- 
vices must be very strong, yet they must insulate the trol- 
ley line from the supporting wires. This is the more true 
at curves, where the same strain which is too much for an 
ordinary iron pole is put on the single centre curve insula- 
tor. It is not surprising that some of the forms now in use 
have not withstood so severe a test in practice, and have 
either lost their insulating properties or have partly crum- 
bled up. Such a fate seems impossible for the new form 


A NEW CURVE INSULATOR. 


which we illustrate herewith, the “ Treble” centre curve 
insulator, designed by Mr. Wm. Sharp for the Great West- 
ern Electric Supply Co. This is made of iron pieces bolted 
together and insulated from each óther by hard rubber 
dashers and bushings. As the cut shows, the three rubber 
bushings are in series, giving a treble insulation. A rub- 
ber sleeve fitting snugly over the insulator keeps this dry, 
so that the three-fold insulation is obtained in all kinds of 
weather. The sleeve by enclosing the insulation also pre- 
vents any possible deterioration of it. The cut does not 
show this sleeve, but it shows the disposition of the iron 
and rubber parts, which are made unusually strong and 
promise to withstand the severest practical testa. 


A NEW ELECTRIC CAR STARTER. 


One of the greatest difficulties which has assailed the elec- 
trical engineer in designing apparatus for electric street car 
service is the requirement for an excessive amount of power to 
start the car from rest. Almost all the cars in service to-day are 
fitted with about 80 h. p., evidently far too much to keep a car in 
motion at any speed up to 12 or 15 miles an hour, 10 or 12 h. p. 
being generally conceded to be sufficient. This extra power is 
necessary solely to start the car from rest, and electricians will 
admit that it takes frequently over 40 h. p. to set an ordinary car 
in motion. Any device which will obviate this difficulty is 
worthy of serious consideration, and will be welcomed by all 
street railway men. Mr. John H. Palmer has recently brought 
to Boston a working model of a device which bids fair to prove 
an unqualified success, and whose principle consists in having a 
variable leverage mechanism, obtained by involute wheels, by 
which an enormously increased leverage is attained on the driv- 
ing wheels at the moment of darum d the car and for some time 
after. After getting the car fairly set in motion this mech- 
anism is automatically cut out, and the motor continues to 
drive the car in the ordinary manner, another clutch automatically 
gearing into the driving shaft an instant before the starting mech- 
anism is cut out. The model works most accurately, and ex- 
hibits some very pretty mechanical devices. Experts who have 
seen it, are agreed that the whole device has been most carefully 
worked out, and will undoubtedly do all that is claimed for it 
when put in actual operation. The motor can either be kept run- 
ning the time or stopped with every stop of the car, if so 

esired. 


THE TURTLE CREEK VALLEY ELECTRIC COMPANY, of Wilmerding, 
Pa., is about to add a sixty light arc machine of the new Westing- 
house alternate current type to its central station equipment. fe 
already has in service fifteen hundred lights capacity of Westing- 
house incandescent dynamos. 
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THE OPERATION OF THE DOUBLE CORD KEY- 
BOARD AT BROOKLYN, N. V. 


BY GEO. J. DAVISON. 


A YEAR ago I addressed a somewhat extended repon regarding 
the workings of the new multiple switch at Brooklyn, as then 
operated with the single cord keyboard. On account of the 
troubles therein shown, and because it was essential that we 
should be able to operate mixed circuits in the multiple board, it 
was decided to change the keyboard from the single cord, 
grounded system, to the double cord metallic. his change was 
completed early in March, 1890, and the new keyboard has, there- 
fore, now been in use for about six months. The equipment is 
full metallic, with tubular clearing out drops, retardation coils, 
condensers, split telephones, etc., etc. 

The change required the connection of answering spring jacks, 
which were placed horizontally in the lower part of the switch, 
necessitating the moving upward of all the spring jacks originally 
connected. This movement disarranged the switch cable wiring 
to some extent, and increased the liability to troubles in that par- 
ticular, but very little has developed. The wiring of the line 
arope had to be entirely renewed, they having been wired origi- 

а grounded circuits only. 

e number of troubles, as shown by the table herewith, is 
very small, and those occuring were almost entirely of a trivial 
nature, readily located, and easily removed. In the parts of the 
apparatus not referred to in the tablulated form, there has been 

y any trouble. After the change of keyboards had been 
completed new transmitter cords were put in, none of which has 
failed; triple receiver cords were necessarily substituted for the 
double cords; only one of these has failed. 

One of the condensers became short-circuited, the result of 
which was to cause all grounded circuit lines to test busy” 
whether in use or not. The split telephones have been very satis- 
factory, no trouble whatever having been experienced in their use. 

Spring Jacks :—We have added 1,720 spring jacks to the 15,- 
600 in use last year, making 17,380 now in use. For the first 
thirteen months’ use there were ten cases of dirty contact; for the 
past six months there have been 22 cases of this trouble. I 
think this increased percentage of trouble is due to a consider- 
able extent to the disturbance of the switch cables at the time of 
changing the system, which set free whatever slight accumula- 
tions of dust there was in the cables, no small portion of which 
found lodgement in and about the spring jacks. Nove of the 
spring jacks has platinum contacts the use of which would, I 

ink, lessen this difficulty. 

Drops :—There are 1,770 in use, an increase of 110 over last 
year’s report. 

The troubles with these have been much fewer than was pre- 
viously shown, comparing as follows: 


18 Months, 1889. 6 Months, 1890. 
26 3 


Cate. o ous vas EE 
ЗһҺийег................... 36 8 
Armature Trunnion...... 203 None 
Crossed with Cre 6 1 
Open in Coil ............. 2 1 
Burned out .............. 1 5 
Broken Wires............ 20 8 
ei! 294 26 


None of these troubles requires any special comment, the cause 
of, and remedy for, each being apparent. 

Ringing Keys : —The ringing keys are of the pattern known as 
long distance metallic," and there are 273 pairs, or 546 indi- 
vidual keys in use. T five cases of trouble have developed, 
four of these being a failure to ring, caused by the generator 
springs not being properly adjusted, being so far away that the 
depression of the button did not close the contact between the 
line and generator springs. The remedy was easy and is obvious. 

The other case of trouble was where the button, being de- 
pressed, would not return to its normal position. This was due to a 
slight roughening of the sides of the wedge-shaded rubber 
plunger where the springs rest against it. A little oil applied at 
the point of trouble was all that was necessary. 

istening Keys:—There are 273 listening keys in use, with 
which there have been forty-one cases of trouble, no one of 
which, however, was in the main line circuit, or interfered with 


the subscribers after a correction had been made. These 41 
troubles may be divided into four classes, as follows: 
Failing to cut-in operator... ................ 9 
Failing to cut-out operator............ reer 1 
Rubber plunger sticking................. .... 27 
Rubber pin бгоКкеп........................... 4 
Total ио ТЫ p EINE Veiimes 41 


1. Read before the National Telephone Exciange Assoc., Detroit, Sept. 10. 
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Failing to Cut-in Operator :—The nine cases of this trouble 
occurred in the first two months, and on account of the springs 
not having been properly adjusted when they were connected. 
The springs rested against the rubber plunger and did not close 
the contacts on the operator's circuit. No recurrence of the 
trouble after properly adjusting the springs by bending them. 

‘Failing to Cut-out Operator :—Only one case of this trouble, 
caused by the rubber pin of the plunger being so short that the 
“ throw " was not great enough to break the contacts. 

Rubber Plunger Sticking : - This trouble occurred twenty- 
seven times, and, as in the case of the ringing key, was where the 
plunger remained down, when the cam was thrown forward. It 
was due, to some extent. toa lack of proper smoothness of finish 
on the wedge-shaped sides. The plunger is pressed upon by two 
springs on one side and one on the other, the unequal strain 
having a slight tendency to make it bind. The difficulty was 
7 overcome by rubbing a little oil on the sides of the 
“ wedge.” 

Broken Rubber Pin :—Four of the little rubber pins which are 
acted upon directly by the cam became broken from some un- 
known cause. The cams of the listening key make considerable 
noiee when they are thrown forward, but I do not know how this 
can be avcided. 

Tubular Clearing-Out Drops: Two hundred and seventy-three 
are in use, which have required attention twenty-three times. 
All of the troubles, except two, were with the catch. The drops 
are located directly in the rear of, and on a level with, the cords, 
the plugs of which in being returned to their normal position oc- 
casionally strike against and bend to some extent the rather slen- 
der catch of the drops, which, in consequence, fails to release the 
shutter. The remedy for these troubles, after their occurrence, 
is obvious. To guard against them the drops should be located 
elsewhere, which, however, is not practicable in this switch. The 
* adjustments " referred to were, where the arinatures were too 
loose, requiring the changing of the position of the trunnion bind- 
ing screws. 

Cords :—It appears from the record that only about thirty-five 
per cent. of the cords in use had failed during the six months. 
As a matter of fact, a percentage of failures of the cords actually 
used is much greater. Each of the subscriber operators has 
eighteen pairs of cords available, but habitually uses a much 
smaller number, a half dozen or so pairs of cords being used 
for the greater portion of the connections, the other pairs in a 
lesser and lesser degree according to the volume of busines:. 
There were a few failures of the cords at the point of soldering 
into the shoe, inside of the plug, but the percentage of troubles 
from this cause is very low. | 

Almost all of the failures are just at the base of the plug, due 
to the strain upon the cord in withdrawing the plugs from the 
прав jacks. The breaking of the tinsels is increased consider- 
ably by the perspiration from the operators' hands penetrating 
the covering of the cords. It is the rule that operators shall 
withdraw the plugs by taking hold of the same and not by the 
cord, but it is almost impossible to enforce the rule on long 
reaches. 

The percentage of cord troubles in the double metallic is very 
much greater than in the single cord, grounded system. In the 
13 months' use of 1,200 single cords there were only eight failures, 
as against 209 failures in six months out of 576 in use in the 
double metallic. There are two prominent reasons for th's in- 
creased percentage ; first, because as there are two conductors in 
the metallic circuit cords the liability to trouble is doubled in the 
same .number of cords, and second, because in the double cord 
system the use of the cords is so much greater. In the single 
cord system a cord is not used except to complete the connections 
for which the subscriber, of whose line it forms a part, may call, 
while in the double-cord system a pair of cords may be used any 
nuniber of times, in fact, may be used almost continually. 

The one case of trouble ** conductors crossed in cord" was 
caused by abrasion of the insulating material. The effect of such 
a crossing of the line or test is that any grounded circuit subscrib- 
ers line tested with that pair of plugs would show “ busy ” 
whether in use or not. 

Plugs:—The troubles with the plugs have not been many, 
amounting to thirteen in all out of 576 in use. Four tips of plugs 
were broken off in the spring jacks, due, however, more to acci- 
dent and a lack of care than to faulty construction of the plugs. 

The removal of one of these tips trom a spring jack is a some- 
what difficult matter, when it happens to be broken off when the 
plug is wholly within the jack, and the tip held fast by the line 
spring. It is then necessary to relieve the tension of. the spring 
by parus or wholly, withdrawing the screw holding it in place 
and pushing the tip forward until it is within the sleeve of the 
"test." From this point I find the most convenient plan of 
removal to be the use of a short piece of flexible rubber tubing, 
—placing one end of the tubing firmly over the opening of the 
spring, a quick inhalation of breath rarely fails to bring it out. 

Tips Unscrewed :—The little rivet used to prevent such troubles 

as come out of nine plug tips, rendering it unsafe to use the 
plug until repaired. 

Referring to last year's report, it will be seen that in the thir- 
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teen months' record there were 459 cases of trouble with the com- 
bination key and 76 with the grounding jacks, a total of 535 in 
the single cord key-board, or an average of a little over 41 per 
month. The report herewith for six months shows troubles in the 
double cord keyboard as follows: Ringing buttons, 5; listening 
keys, 41; clearing out drops, 23; a total of 69, or an av e of 
114g per month. When it is further considered that about forty 
per cent. of the troubles in the single cord keyboard interfered 
with the subscriber's conversation after the connection had been 
made, and that not one of the double cord troubles interfered in 
this way at all, the contrast is very great. 

Add to this, too, the great difference in the ease with which 
repairs may be made to the double cord system, and that the 
making of such repairs need not interfere with the operator's effi- 
ciency, nor with any subscriber's line, it seems to me that there 
can be but one conclusion arrived at. 


CORPORATE ORGANIZATION.! 


BY E. J. HALL, JR. 


CORPORATIONS have been called “artificial persons,” owing their 
existence to the creative power of the State, and designed by pro- 
cess of Jaw with more or less skill to approximate natural persons 
in their powers and duties. 

When the legislative powers are exercised wisely and skillfully 
and these artificial persons have been properly constructed, they 
take their place in society as most useful members, serving the 
needs of the public in many ways with far greater efficiency and 
reliability than any natural persons possibly could; for while it 
may be true that corporations have no souls, it is equally true 
that they are not subject to paralysis or indigestion. 

On the other hand, their design being subject to the fancy of 
legislative bodies, these artificial persons are sometimes over-de. 
veloped in some directions and lacking in others, the builder who 
follows the le specifications, often finding that parts essential 
to some material function are wholly omitted. while others are so 
dwarfed or magnified as to be out of proportion to the symmetry 
of the intended design. 

In the early days of these new members of society the natural 
persons then composing it had a feeling of, perhaps not unnatural, 
alarm that if these artificial persons became too big or too numer- 
ous they ape be troublesome neighbors. What, for instance, if 
the power which gave them legs and arms should take a notion to 
add cloven feet, horns and a tail? 

This has, from time to time, occasioned the introduction of 
various restrictions into the specifications, some of them doubtless 
wise, others unquestionably unwise; but with a realization of the 
fact that society had not lost, and could not lose, the power to 
protect itself, has come a better understanding of the benefits to 
be derived from properly constructed corporations and a disposi- 
tion to formulate the specifications so that their construction shall 
be encouraged and their capacity for work utilized to the fullest 
extent by society. 

The tone of the press during the recent labor troubles on the 
New York Central Railroad reflects à marked change in public 
sentiment from that existing even a few years ago, and, to some 
extent, this change is due to a better understanding on the part of 
corporation m ers of the obligations which rest on them to so 
organize their forces that the public shall be efficiently served, 
stockholders receive proper returns, and last, but by no means 
least, et employés shall be justly compensated and fairly 
treated. 

To 5 and conduct а corporation so as to fully meet all 
these obligations is no easy task. In my own work I have been 
greatly he by making diagrams of any proposed arrangement 
of forces, for the purpose of studying from that the exact rela- 
tions which would exist between various departments and em- 
ployés if the plan were carried into effect. 

Almost invariably the study of a diagram brings out unex- 

ected defects of arrangement or suggests changes which would 
improve the efficiency of the force. President Sargent has asked 
me to explain this сааш system, and I am glad to comply with 
his request, because I believe there is for us no more vital problem 
than the best method of constructing the artificial persons" who 
are furnishing the public with its telephone service, but for whose 
actions we are all largely responsible. I do not see why we should 
not go at this just as we would at the construction of any piece of 
mechanism. Surely it is more complicated and more delicate 
than any of our electrical apparatus, and, at the same time, its 
motions are attended with such consequences that we cannot 
afford to make any mistake. 

When we undertake to prepare plans and specifications for the 
construction of an artificial person" to conduct the business of 
a telephone exchange, we must look, first, to the statutes of the 
State, in which we will find the legal specifications. From them 
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are prepared the charter, articles of incorporation, which, in a gen- 
eral way, define the nature of the proposed corporation and the 
position which it desires to occupy in relation to the State, while 
the by-laws, which are to some extent controlled by statute, pro- 
vide, generally, for the relations of the corporation with its stock- 
holders. By the articles of incorporation and the by-laws provis- 
ion is made for the control of the corporation by trustees or di- 
rectors elected by the stockholders, and by certain officers, usually 
a president, secretary and treasurer, elected either by the stock- 
holders or by the directors. These officers are common to all cor- 

rations, and are charged with certain duties by the State and 

y the by-laws. 

It would be interesting to go more fully into the relations thus 
established between the new corporation, the State which gives it 
being and the stockholders who risk their fortunes on its success. 
We will not, however, stop to do so now, because we are consid- 
ering to-day only the executive forces, the pasear structure of 
our artificial persons.“ The functions of the officers named will 
be considered only as they relate to the performance of the work 
for which the forces are to be organized. 

The unit of work, that is, the amount which can be performed 
by one person, is very small, so we must subdivide until each part 
of our work receives its proper share of attention ; but, as of 
the parts are inter-related, it is evident that there must be some- 
where a single central authority, for the division means chaos. 
From this central authority there must be a direct line of com- 
munication to every department and every employe ; no matter 
how many departments or employés there may be, this line must 
be kept in good working order, free at all times from breaks and 
crosses. 

To carry our simile of the artificial person a little further : 
When, in a natural person, the stomach wires the brain for sup- 
plies, the feet must receive orders to move toward them, first one, 
then the other; they cannot be left to argue between themselves 
as to which small move first ; then the hands must do their work 
and, at the right moment, the mouth must be ready to do its part. 
and so each member performs its office as the orders are sent over 
the connecting lines, and reports from each keep the brain con- 
stantly advised of the manner in which ite instructions are being 
carried out. 

To construct a diagram of these lines of communication will 
help us to see how best to arrange the various parts of our artific- 
ial person to secure as exact results. For convenience we will 
call this main line the Line of Authority," and extend it un- 
broken from the management to each employé. Other lines there 
may be, and must be, to unite all the parte of our mechanism into 
a complete working body, but they must never be mistaken for, 
or tangled with, the line of authority, or confusion will follow. 

On the 55 diagram which I have made, we can 
trace now the line of authority originating with the stockholders, 
extending to the Board of Directors, then to the Preeident, then 
to the General Manager, and dividing at that point, branches ex- 
tend to each department chief and through him to his subordinate 
officers, superintendents, managers, foremau and so on until it 
reachers the last messenger boy. 

The general office is particularly the department of the general 
manager. Its work consists: First—In receiving and recording 
the orders of the president and directors and transmitting them 
to the proper persons forexecution. With the orders must go the 
funds and materials for carrying them into effect and the details 
of the methods to be followed. Second—To the General Office 
must come back the reports and results of all work, which must 
be recorded and transmitted in proper shape to the Directors. 
Third—Through the General Office all arrangements must be 
made for transfers from one department to another. 

The General Manager acts as the connecting link between the 
authority which shapes the plans and controls the policy of the 
company, and the forces which carry those plans into effect. He 
should be identified as closely as possible with both, and this is 
often accomplished by making him a member of the Board of 
Directors, thus enabliug him to fully understand the nature of 
the results to be accomplished, while, at the same time, his close 
relations with the working forces enable him to keep the Directors 
fully informed as to the condition of the company's plant and 
forces, their poesibilities and needs for accomplishment of any 
desired result. 

The General Manager, as the diagram shows, has no authority 
over the Secretary, Treasurer, Auditor, or any employé on the 
President's line, but such relations as are neceesary must be estab- 
lished by order of the directors or the president, unless, as is often 
the case, the General Manager is also V ice-president, in which case 
his relations are established by the latter position. 

This distinction is important, and it applies equally in the case 
of all relations between officers and employés of different grades 
when one person fills two offices not on the same line of 
authority." 

The General Manager should be responsible for the appoint- 
ment of all employés on his staff or below it, but it does not by 
any means follow that he should in person select all individuals 
for appointment; on the contrary, holding a veto power over all, 
he should select none but his personal assistants, and the heads of 
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the departments, for the same reason which makes it necessary 
for him to control all appointments makes it necessary that—fol- 
lowing the line of authority and, conversely, of responsibility— 
each other officer should, so far as possible, hire and discharge all 
for whose efficiency he is immediately responsible. 

Just here I want to point out the error into which all of us who 
have charge of a number of men ureapt to fall. That is, of doing 
too much detail work, too much work I was about to say ; but it 
is the quality not the quantity generally at fault. It is often so 
much easier to do personally than it is to teach others that we 
fall often, insensibly, into the error of doing routine work which 
others can do as well, or better ; and having filled our day with 
arduous labor, go home at night tired but satisfied that the day has 
been well spent, when, as a matter of fact, we have perhaps lost 
sight of our duty to keep track of und direct the work of others, 
and have performed the work of a junior clerk while the interests 
committed to our charge have suffered in all directions from 
neglect. 

The functions of the Construction and Operating Departments 
with their various sub-divisions are so well understood by all that 
it is unnecessary to go into details, and we will follow quickly 
along the line of authority through the office of the general sup- 
erintendent to the linemen on one side and on the other to the 
operator and messengers. | 

Now to pass оп one point of the diagram to another, we must 
follow back and т the established lines. There must be 
no cross lines of authority established. or immediately there is a 
division of responsibility. This does not mean that there are to 
be no direct relations between officers and departments except 
over the route of lines of authority. On the contrary, as I have 
already said, there must be almost innumerable *'lines of rela- 
tion.” These lines may be established in two ways. First, by 
order of some common superior authority, and second, by au 
understanding between the employés concerned. 

For instance, by order of the president the treasurer might be 
authorized to use office managers to collect certain accounts or 
pay certain bills. The treasurer would then have a line of direct 
relation established with each office manager, but the authority 
would originate with the president, and his order would pass 
through the hands of the general manager, general superintend- 
ent and superintendent of exchanges to the office managers. 
Authority given to the treasurer to employ the managers would 
always be given with the tacit or expressed understanding that 
the regular duties of the employé called on should not be inter- 
fered with, and that the employe’s first duty was in every case to 
his immediate superior. 

As an instance of the second sort, it might be arranged be- 
tween the Construction Department and the Equipment Depart- 
ment that one would do certain things in connection with the 
other's work; for example, that the Equipment Department 
would hang a cable which the Construction Department was re- 
sponsible for hanging. The test of this transaction would come 
in case of failure to carry out this understanding. Would it be 
any excuse for the Superintendent of Construction to say that the 
Superintendent of Equipment had promised to hang the cable, 
and had failed to do it? Clearly not. The diagram shows how 
such an arrangement could have been made by authority. He 
took the chances of an arrangement under which he had no con- 
trol over the other party, and he accepted all the responsibility. 
In a bad organization this constant shifting of responsibility is 
always found, and the blame should be with the organizers rather 
than with the employés, who are probably doing the best they can 
with the faulty system. 

Another fault always found in a bad organization is a defec- 
tive method of giving orders Sometimes an organization that 
otherwise would be good, is demoralized in its work by a careless 
habit of giving vague veibal orders, a practice sure to result in 
confusion. Whenever practicable, orders should be given in writ- 
ing ; they should be brief and clear, and whatever is to be left to 
the discretion of a person carrying out an order should, if pos- 
sible, be so stated. Advice and suggestions may be verbal, and 
often are better so. When an order is accompanied by advice or 
suggestions as to methods, care should be taken to so separate the 
order and the suggestions that there may be no misunderstanding. 

When verbal orders of any importance are received by any em- 
ployé he should take the earliest opportunity to reduce them to 
writing and send an acknowledgment of them, explaining his un- 
derstanding of their nature, to the officer from whom they were 
received. 

The chart which I have made shows substantially the general 
organization of a large company, but one which operates a com- 
paratively small territory. Of course a chart prepared for one 
telephone company or exchange would not be suitable for all 
others, or, perhaps, for any other; but there are certain func- 
tions which are common to all and modifications can easily be 
made to fit all conditions. | 

The key note of all successful organizations is sounded in the 
Bible words: No man can serve two masters." In the abstract 
we doubtless all agree with this, but in practice we often make 
discord instead of harmony among the delicate strings which bind 
our forces together. It is easy to say that we all arrange our 
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forces so that no man shall serve two masters, but it is far from 
easy to do it. Especially is it difficult in a small company, where 
the number of men must necessarily be limited, but where the 
manifold duties of the service must still all be performed. Even 
in the larger organizations it is far easier to cross and tangle the 
lines than it is to keep them straight. The diagram system will 
aid the manager of a small company to arrange his men to ad- 
vantage, while to the manager of a large company it will act like 
the ** deadly parallel column " in the newspaper, pointing out all 
inconsistencies between theory and practice. 

Our work of organization and administration is, under the 
most favorable conditions, perplexing and difficult. Lines must 
be built, offices equipped, apparatus designed and constructed, 
records kept, rights of way obtained, reports made, supplies pur- 
chased and taken care of, problems legal, financial, scientific and 
practical solved. and withal we must reckon with human nature 
in all its varied forms. Each unit of the vast aggregation must 
be placed where it will be most beneficial to the whole and yet 
each be so dealt with that personal pride and self-interest shall be 
considered, faithful service and capacity duly rewarded, the 
ignorant educated, the idle punished, the vicious and incapable 
eliminated, and over all discipline, tempered with sympathy and 
kindness, maintained. Only a thorough organization, wisely ad- 
ministered. can accomplish all this. Without organization the 
der will fail and with it the best will often fall far short of their 
ideal. 

When we have constructed our “ artificial person” from draw- 
ings which clearly show the location and relations of all the parts, 
and from specifications which define in exact language the func- 
tion of each, it may still lack much of the perfection of the nat- 
ural person, but I am sure it will do its work with far more effi- 
ciency and vastly less disturbance than if it be simply an aggre- 
gation of unrelated parts tangled together by the old-fashioned 
* rule of thumb" method. 


THE HOUSING AND CARE OF CENTRAL OFFICE 
APPARATUS. 


BY W. R. PATTERSON. 


THE cost of the apparatus in a large central office is often 
greater than the cost of the building which contains it ; at the 
least, it is equal to & very considerable fraction of the cost of the 
building. 

In renting an operating room for а short term there may be 
some excuse for taking things as they are found, and working 
the exchange at a disadvantage in some particulars; but when a 
ae building is to be erected, nominally as a telephone ex- 
change building, it must be something more than an office build- 
ing, with the most undesirable part grudgingly spared for an 
operating room. An outside income from rental of offices and 
stores is a good thing, unless it is secured at the expense of the 
legitimate business of the company. The switching apparatus of 
an exchange system is not a lot of separate instruments, like the 
outfit of a telegraph office, but it is a complex entity which re- 
quires weeks or months to put in position, and. the parts of which 
are not easily renewable or accessible. Therefore, in plannin 
the construction of a building, the fact must not be lost sight of 
that it is a telephone building, and that its pur is to protect 
the central office apparatus and facilitate economical and satisfac- 
tory service. 

n planning a new building the company’s electrician is to be 
consulted before the architect. The electrician's duty is to plan 
a switch-board room with reference to the best possible arran 
ment of the board and all the apparatus connected therewith, 
having as the only limitation the size and shape of the building 
lot. The process of evolution of the building must be :—First, the 
switch-board with its accessories ; second, the finished rooms to 
contain them ; third, the building of which these rooms form a 
part. At the third stage, and not till then, except as a consulting 
engineer, should the architect be called in. Give him the build- 
ing lot and the finished operating room and its complete equip- 
ment as his limitations, and then let him do the best he can with 
the building. 

As to the location of the operating room in the building. prece- 
dent is for the top floor. hen all the wires were on poles and 
housetops, the most convenient place for the switch-board was at 
the top of the building. The use of underground wires is almoet 
universal, at least for leading in from neighboring poles, and this 
would suggest that a more advantageous place might be found in 
the lower part of the building. It is impracticable to lay down 
any hard and fast law, but it would seem that the use of the first 
or second floor for an operating room was worth considering. 
Financially, the problem is whether the rental value of the top 
story, plus the rental value of the space occupied in each story b 
the cables leading in, plus the interest and depreciation on suc 
cables, is greater, or less, than the rental value of the first or sec- 
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ond floor. In the case of a building covering an entire lot, the ad- 
vantages of an operating room on a lower floor are not so obvious 
but in a large building, where an interior or rear court is left for 
light. the operai me room may economically be placed on the sec- 
ond floor; building up the court two stories, instead of one, and 
using the rear of the basement and first floors for storage—so 
that, for example, the room taken for the exchange room would 
be in the rear of the second story as against the whole of the top 
Story. Of course, this is only an illustration of what might be 
done in one case. Electrically, everything is in favor of an oper- 
ating room near the ground, when, as is the general practice, un- 
derground cables are used. One or two hundred feet of cable, 

e a permanent part of every circuit, is in itself of no import- 
ance; but in large cities the amount of cable absolutely required 
elsewhere, and the possibilities of long distance work with con- 
nections into and through other cities, make it important to cut 
the amount of cable down to what must be used. 

All these things, and many others which local conditions im- 
pose, being considered, and the operating room planned and its 
position in the building determined, the next points for consider- 
ation are :—Getting the switch-board and other apparatus into the 
room; connecting: the switch-board with the underground con- 
duits ; heating, lighting and ventilating the operating room, and 
protecting it and its contents from fire. 

Providing means for getting in and out with apparatus must 
be considered. In making plans, the beet way is to project into 
space the switch-board, then project around it an operating-room, 
and then fill in the rest with the best arrangement of rooms and 
offices. But in building. the process must be reversed—tirst, the 
building, then flnish the operating-room, and last of all put in its 


furniture. 

Dragging switch-board sections into an unfinished building 
through a window or a hole left in the wall is poor policy. While 
the ultimate end of any machine is the junk shop, & piece of work 
like à switch-board makes more progress towards that end in a 
few weeks in an unfinished building than in years of service. 

Provision must be made for getting cables from the street con- 
duit to the switch-board. The 5 of the building relative to 
the conduit, and the number of cables to be accommodated, will 
determine the best way of getting from the conduit into the build- 
ing. In general, a tunnel accessible throughout its whole length 
is best. If the cables are to be taken up through the building to 
an operating room on the top floor, there are several ways of get- 
ting them there. One is through ducts built in the wall; another 
through pipes fastened to the walls, either inside or outside ; an- 
other is through a shaft or well-hole in which the cables are acces- 
sible. Whichever plan is adopted it should be carried out in such 
a way that cables of as good specifications as the regular under- 
ground cables can be used. In general, the shaft is the best plan, 
then the pipes on the walls, and least satisfactory, the system of 
small flues in the walls. The shaft is of advantage, not only in 
handling cables, but also as a ventilator for the conduit. A good 
plan for a large exchange, to require a hundred or more cables, is 
a straight tunnel or passage-way through the building from the 
conduit in the street toa point under the cable terminal room. 
From the inner end of this tunnel a straight shaft may be carried 
гой the roof with provision made for clamping the cables 
upon the sides at short distances, and with a stairway or an ele- 
v&tor in the centre; the cables to run continuously from the street 
to a terminal room adjacent to and practically a part of the 
switch-board room. If the operating-room is on the lower floor 
the large shaft through the roof will be unnecessary— provision 
being made for a shaft or flue large enough to ventilate the con- 
duit, either by natural draft or by a fan. 

Now, as to the construction of the operating-room itself with 
reference to lighting. heating, ventilating and fire-proofing : 
First, let us consider the contents of the room. The apparatus 
therein forms & part of every circuit, and every conversation 
passes through it. The time is rapidly approaching when all the 
circuits will be metallic—that is, & circuit will be no longer a sin- 

le wire, but two sides which must be balanced within a very small 
imit—balanced not only in resistance but in capacity and insula- 
tion. Then, there are spring jacks and keys, contact points, 
numbering in the aggregate into the hundreds of thousands, poor 
contact in any one of which will cause poor service on some 
line. The surfaces on which thesprings and contactsare mounted, 
aud to & greater or less extent the insulating material of the 
thousands of miles of wire used in connections, are hygroscopic, 
and the insulation of this part of the circuit rapidly falls with the 
increase of moisture in suspension in the air. A particle of dust 
under a contact spring either opens the line entirely or throws in 
more resistance than the whole circuit should have. The exten- 
sion of underground telephone circuits, the increase of electrio 
light and motor lines, and the continued demand for better ser- 
vice—all require that better work shall be done in the switch- 
board room than was even suggested a few years ago. This being 
the case, more thought must be given in the future to the heating, 
ventilating and care of such a room than they have received in 
the past. Instead of letting this matter rest and provision be 
made for heating as a sort of afterthought after the building is 
planned, and no provision made for ventilating except by open 


THE ELECTRICAL ENGINEER. 


309 


windows and doors, it must be one of the first to receive attention. 
The heating and ventilating of the operating room must be planned 
together. Windows and doors as a means of ventilation must be 
ignored, and windows only used for light. Heating should be by 
a system of indirect radiation, and the air must be at all seasons 
of the year of uniform dryness and freed from dust. The coils for 
heating the air in the winter may be used for cooling it in the 
summer, circulating cold water or a freezing mixture through 
them instead of steam. The electrical and mechanical engineer 
must furnish the detailed plans and specifications for this work, 
and the architect must accept them, together with the switch- 
board room and cable conduit, as the things around which the 
building is to be erected. 

When windows are used for ventilation good service cannot 
be expected. In a city where soft coal is burned, the soot ів a 
cause of high resistance if deposited on the contacts, and making 
contacts of platinum will not remove it because the separation of 
the surfaces is a mechanical one and is not due to surface cor- 
rosion. This soot is much worse than street dust, since it is 
adhesive, and the continued closing of contact springs tamps it 
down on the surface so that only a file or scraper will remove it. 
On acoount of its adhesiveness putting contacts vertically will not 
cure all the trouble, for the reason that the particles of soot will 
not fall off. Smoke from hard coal is less objctionable, but even 
this causes corrosion of contact surfaces and renders the use of 
platinum necessary. Apart from these electrical difficulties caused 
by dust, its presence, more especially gritty street dust, in the 
room, causes the rapid wear of cams, plungers, and other parta of 
the apparatus which require to have a motion which can be affec- 
ted by friction. A switch-board set so that a draft of smoky or 
dusty air passes through will arrest a great part of the ponder- 
able particles. The principle of dust arresters used in pipes from 
saw mills, grinding rooms, and the like, is that the current of 
dust-laden air has its direction suddenly changed. The inertia of 
the particles preventing them from changing their direction 
promptly, they are left, while the air pursues a tortuous course 
and escapes. The springs and wires act in just this way on a cur- 
rent of air driven through the board. Enclosing the back of the 
board is good as far as it goes; but itis not enough. It is much 
easier to keep dirt out of the room than to keep it out of the board 
when freely admitted into the room. 

In cities exposed to frequent fogs, especially along the coast, 
the insulation of the apparatus will run very low at times, and the 
deposition of salt on the surfaces makes them more hygroscopic 
and tends to increase the escape. The only insulating material 
suitable for most of the switch-board work is vulcanite or hard 
rubber. This is a vulcanized compound and a continual moisten- 
ing and drving of its surface results in the oxidization of sulphur 
to form sulphuric acid. Both these causes result in a permanent 
lowering of the insulation. 

The regulation of the amount of moisture in the air, and its 
removal above a hurtful limit, has also a direct bearing on the 
fire-proofing of the board. Of necessity, a great mass of insulated 
wires must be used to connect key-tables and jacks. The spring- 
jack connections can, to a great extent, be cabled, and by this 
means made less inflammable, but the key-boards must be wired 
with loose wires. There is no insulating material available so far 
that it is both moisture-proof and fire-proof. Fire- proof qualities 
are generally made secondary to water-proof qualities, and so the 
under and back sides of the boards are covered with an inflam- 
mable mass of paraffine, beeswax or rubber covered wire. If 
hurtful amounts of moisture can be kept out of the room the 

roblem of fire-proofing is solved, because dry cotton or silk can 
used for the insulation of the wires. A wire closely covered 
with dry cotton is as near fire-proof as it can be made, and the 
only objection to be brought against its use is ite hygroscopic 
nature and the consequent low insulation resulting from moisture 
absorbed from the air. . | 

Precautions having thus been taken to p the ingress of 
dust and moisture with the air, the room should also be construc- 
ted with reference to its care and with a view to confining to a 
minimum the production of dust and dirt withinthe room. A tile 
floor, or, at least, one of well-finished hard wood, will assist in this, 
and the janitor must have learned his trade in a picture gallery 
rather than on a canal boat. Battery and repair rooms must be 
entirely disconnected from the switch-board and cable rooms aud 
the operators coming in from muddy streets should not go into 
the switch-board room to reach their dressing room. Dust-collect- 
ing-and-producing carpets, rugs and hangings must be omitted 
from the furniture, and it may be that sometime the operators 
will be required to dress in the least dust and lint producing fab- 
rics. Before that time, however, the manufacturers will be 
expected to produce a cord that will not fray out and add its 
contribution to the dust. - 

It may seem that too much importance has been attached to 
such little things as a regulation of moisture to within a small 
percentage, and removing dust. But all the precautions advised 
are no more insignificant than have to be observed in some 
branches of manufacture, notably the spinning of fine cotton. 
The telephone itself is made up of little things. The little thing 
in connection with circuit construction, cable work, strong cut- 
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rent protectors and line tests, have been worked out to a greater 
or less extent, and no step has been so small as not to show an 
improvement in the result. The next advance is to be in the 
proper care of the switching apparatus, and in the construction 
of ош buildings, mainly with a view to the protection of the 
apparatus. | 

Now, having decided upon the position of the room in the 
building, vour electrical engineer baving laid out the floor plan of 
board and cable room, your heating engineer having provided 
ducts and rooms for admitting and treating the air, you are ready 
for the architect. You will bave projected into epace the rooms 
devoted to exchange work, and the connection of these rooms 
with the street conduits, and the complete heating and ventilating 
plant attached. This is turned over to the architect. He may not 
be able with these limitations to introduce all the artistic features 
he would desire in the front, he may not be able to plan such 
desirable suites of offices as he would, if left to his own devices, he 
may not be able to plan stores more desirable to tenants than any- 
thing else in the neighborhood ; but you will have an exchange 
room which is not an after-thought and which is not the leavin 
of everything else. In such a room the life of the apparatus will 
be prolonged, and if originally well constructed it can be depended 
upon to give uniformly good service. 

There may be exchanges working under exceptionably favor- 
able conditions of climate and surroundings where all these pre- 
cautions would seem unn . but none of them are very 
expensive and none of them could do any harm. 

In existing buildings. where the record of troubles shows a pre- 
ponderance of open contacts and where frequent cleaning of con- 
tact points is found necessary, it would undoubtedly pay to intro- 
duce the heating and ventilating plan above recommended. An 
indirect radiation system of heating is fully as cheapasany other, 
the only additional expense heing the running of the apparatus 
for ventilation when artificial heat is not required. This expense 
would not be worth considering if all trouble from open and high 
resistance contacts could be avoided. That it can be, there is no 
reason to doubt. If the dirt is kept out of the room it cannot get 
into the board ; if moisture is kept out of the room, it cannot get 
into the insulation of the wires. Dirt can be kept out of the room 
and the degree of moisture be regulated just as well in a switch- 
board room as in a theatre, library or spinning room. 


SOME GENERAL REMARKS ON TELEPHONE EX- 
CHANGE CONSTRUCTION AND EQUIPMENT.’ 


BY F. A. PIOKERNELL. 


THE modern telephone exchange building should he thorough! 
fire-proof. False floors and concealed 9 of wires should be 
avoided; fora fire once started in such places is extinguished 
5 great difficulty. In та „ in| should be sacri- 
atin any way interferes wi j 
which i п AUT y the particular object for 
n the basement, racks are to be provided for unde 
cables. Between the basement and terminal room a cable Shaft or 
system of ducts is to be constructed. 

On the top floor are to be located the operating, terminal bat- 
tery and power, cloak and lunch rooms. These rooms should be 
provided with chemical fire extinguishers, and the manager, fire 
chief and assistants thoroughly instructed in their use. 

In case of fire every effort should be made to suppress it with- 
out calling on the Fire Department. If the fire should attain con- 
siderable proportions, it could at its worst only consume all the 
combustible matter in the room, for inasmuch as the operating 
room is on the top floor, the tire could not cripple any of the su 
porting columns or beams of the building and cause it to fall. Ir 
a small fire were started and the average fireman admitted, he 
would do more damage with his axe and hose than the fire would 
in entirely consuming the apparatus. 

Before a telephone company is in a position to erect a suitable 
building it is necessary to make definite estimates of the probable 
extent of the underground work, the ultimate number of subecrih- 
ers it will be desired to handle at the proposed exchange, the prob- 
able number of trunks to other exchanges, the probable number 
of extra-territorial lines, the amount of private wire business, the 
probable average number of calls per subscriber, per day, when 
the switch-board attains its ultimate capacity. A careful estimate 
of this kind determines the ultimate capacity of the switch-boards, 
underground cable runs, etc., and consequently fixes the mini- 
mum size of the building. 

In order that the building may fulfill the requirements of a 
modern telephone exchange, a technical expert should be pro- 
vided with these estimates and his opinion taken before any land 
is purchased or building erected. He should co-laborate with the 
architect in making the building plans. Mistakes have already 
been made by telephone companies iu adopting plans of good 
office buildings and afterwards placing the switch-board where- 
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ever room could be found. Such buildings have been found 
unsuitable for modern telephone exchanger. It does not follow 
from this that the A in en of a good telephone building are 
necessarily incompatible with the demands of an office building. 

One of the first matters to be considered in planning the build- 
ing ia the handling of the underground cables. The system for 
bringing in the cables should be thoroughly flexible and perrnit of 
the drawing in and out of any particular cable when the point of 
ultimate equipment is reached. The cables are to be extended 
through the basement to vertical rows of ducts or to a suitable 
cable shaft. extending to the cable terminal room. The massing 
of the cables in rows of ducts extending to two in number should 
be avoided. Wherever it is necessary to pass from one system of 
ducts to another system, the cables should be brought into a ver- 
tica] row, thus rendering each cable accessible. 

Before anv building plan is adopted. a complete working plan 
for the handling of the underground cable should be made. This 
working plan would show the exact location of every cable in the 
subway, at each turn, and the location of its inside terminal. 

It is preferable to head up cables in a terminal containing a 
sneak current and lightning arrester. The sneak current arrester 
should operate with the current of .8 of an ampere in 40 seconds, 
and the lightning arrester should operate when the potential of 
the wire rises to 800 volts. By using a combined cable head and 
strong current arrester, economy in space as well as in expense 
is insured. The strong current arrester should be so designed that 
the lines can be tested at this point, by using suitable plugs. 

The terminal room should also contain a distributing board and 
chief inspector’s desk. The most economical, compact and 
flexible distributing board that has vet been devised, is that known 
as the “Hibbard Iron Distributing Board." The cable terminals 
should be connected with the line side of the distributing board by 
flexible cable, all connections cn solid. The switch-board 
cables terminate on its other side. For cross-connecting wires, 
okonite wire No. 20 B. & S. gauge, insulated to уу of an inch, 
twisted in pairs, should be used, all connections being solid. 

The chief inspectors’ desk should be located immediately in front 
of the distributing board and should be provided with a telephone 
outfit, Morse key and relay, Wheatstone bridge and gal vanometer 
and loops extending to the tower and battery room, ocal switch- 
board and chief operator’s desk. It should be provided with test- 
ing plugs for use at the strong current arrester. 

ear the terminal room should be located a power and battery 
room, and in this room battery racks should be provided upon 
which the operators’ transmitter batteries and chief inspector's 
testing batteries can be located. The battery rack should be wired 
with water proof wire in a permanent manner. 

In this room a generator switch-board should be provided, and 
have terminating upon it loops to the various portions of the 
multiple board and also the terminals of all generators. Electric 
motors, water motors. or other suitable power supply, should be 
located here. Both the terminal room and battery and power 
room should be so located that it will be possible to enter them 
without passing through the operating room. 

On the same floor and adjacent to the terminal room should 
be located the operating room. This room should be large and 
well ventilated. free from elevator shafts, columns or other 
obstructions. The switch-board should commence at the end of 
the operating room nearest the terminal room and extend from it 
in a straight line. 

If it becomes necessary to deflect the switch-board from a 
straight line, it should be arranged во that the operators sit on the 
inside of the curve. This enables the chief operator’s desk to be 
80 located that all parts of the switch-board are visible from this 
point. The size of the room necessarv will depend upon the ulti- 
mate capacity of the switch.board. If the switch-board is to have 
an ultimate capacitv of 4,000 lines or over, the extra-territorial 
trunk section should be the first in the system. It should be 
equipped with five point spring jacks and three point plugs, so 
that when a line is in use at the trunk section, it teste busy at the 
other boards. 

If a switch-board is to have а capacity of less than 4,000 lines, 
the trunk board should be made the last section in the system, 
and the regular Chicago spring jack used. The reason for loca- 
ting it last in the system is as follows: Whenever a metallic 
circuit connection is made at any section, an open leg is attached, 
which extends throughout the rest of the board, to the answering 
jack. The open leg is shortest on connections made at the 
jast section. In large boards, thie introduces an appreciable 
amount of cross-talk. By making the trunk line section the last 
section in the board, all connections made at this board bave a 
minimum length of open leg and consequently the switch-board 
cross-talk ia reduced to a minimum. 

The answering jack should be the the last spring jack in the 
system, thus insuring, in every connection, at least, one of the 
parties connected having no open leg attached to his circuit. If 
the answering jack were the first spring jack in the section, every 
connection would have at least one open leg attached to it 
extending throughout the whole system. 

Next to the trunk section comes the regular multiple board, 
the number of sections depending upon its present equipment. 
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It has been found that sections of multiple board six panels wide, 
of the hog-trough type, and having an ultimate capacity for 800 
subscribers’ drops, is the most desirable form of multiple switch- 
board. On the bask of the hog-trough is to be located tubular 
clearing-out drops and tubular subscribers’ drops. 

lmmediately back of the hog-trough is to be located a cord 
shelf, upon which both cords are to be placed. In the faceof the 
board, immediately above the cord shelf, is to be placed the 
e jacks; above the answering jacks, the subecribers' 
jac 

The standard condenser, listening and long-distance ringing 
keys, with talking contacts of platinum, have been found to give 
moet excellent service. On the frame work, immediately under, 
and back of, the cord shelf, is tobe located an intermediate dis- 
tributing board.. It has been found that, it is possible to so 
distribute the busy subscribers with those that are not so busy, 
as to make approximately equal the work for all the operators. 
In order to do this, without changing the number of the sub- 
scriber, the intermediate distributing board has been designed. 
One side of this board is connected to the answering jack aud 
Bubecriber's drop, and the other side to the cables coming from 
the multiple board. 

By placing two numbers on the subscriber's drop, one on the 
shutter corresponding with the answering jack, and one on the 
face plate corresponding with the spring jack number in the 
multiple board, it is possible to make cross connections at the 
intermediate distributing board and not change the drop number 
of the subscriber. | 

A change of this kind will be effected as follows :—Suppose 
that the operator upon which subscriber No. 654 terminates, was 
very busy, and that the operator upon which subscriber No. 285 
terminates, was not so busy ; and also that the subscriber No. 654 
was а very busy wire, and subscriber No. 235 was not a busy wire, 
it would be desirable to interchange the answering jacks of these 
two subscribers, for, by so doing, the work of the operators would 
be more equally divided. This would be done at the intermediate 
distributing board by cross-connecting the two answering jacks 
and by changing the face plates on these two subscribers’ ps. 
The office record of circuits should be so constituted as to admit 
of this dual numbering of drops. 

The double trunk system for intercommunication between 
offices is recommended. Push buttons connecting local operators 
with the talking circuits are to be placed within easy reach in 
front of each operator. All incoming trunks should terminate on 
single cords and be operated by a call wire system. For this pur- 

the incoming trunk line operator has his head telephone in- 
cluded in the talking circuit from the other exchanges. The trunk 
circuits should be arranged so that if the calling wire breaks down 
any other trunk line may be quickly substituted and pending the 
change the trunk lines operated by drops. 
.  ltis also desirable to have the circuits so constructed that when 
the operator at the originating office disconnects a trunk line, the 
operator at the receiving office is notified automatically by special 
ent This reduces the number of calls on the talking circuit 
one-half. 

In front of the switch-board, in such a position that all sections 
may be easily seen, a monitor desk should be placed. This desk 
should have terminating on spring jacks, loops extending to each 
operator, to the chief inspector's desk, and to circuits in the mul- 
tiple board. 

All operating rooms should be laid with linoleum to pre- 
vent noise by people walking about. On the same floor as the 
operating room a cloak room and lunch room should be provided. 
The lunch rooin should be equipped with tea and сое urns, 

lunch table, etc. By providing such conveniences for the opera- 
tors, a better classof women become available and exchange ser- 
vice correspondingly improved. 

In closing these remarks, I would call attention to the necessi- 
ty of providing complete working plans and specifications of the 
proposed equipment including the cable run before the construc- 
tion of the building is commenced. Extensive alterations in build- 
ings and apparatus already made in several of our central offices, 
would not have been necessary had this been done. Such plans 
are n to the successful and economical erection of a mod- 
ern telephone exchange, as are the plans for the erection of a 
suspension bridge, or other engineering work. 


THE TWELFTH MEETING OF THE NATIONAL 
TELEPHONE EXCHANGE ASSOCIATION, DE- 
TROIT, MICH., SEPT. 9, 10, AND 11, 189o. 


The Association was called to order at the Russell House, 
Detroit, by President W. D. Sargent. The following were in at- 
tendance :— 

Albany, N. Y.—A. B. Uline. 

Atlanta, Ga. —W. J. C. Cole. 

Austin, Texas.—F. B. Knight. 

Boston, Mass.—1. H. Farnham, W. A. Hovey, H. V. Hayes, J, 
N. Keller, Thomas D. Lockwood, A. O. Morgan. 

Bridgeport, Conn.—Charles B. Doolittle. 
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Brooklyn, N. Y.—W. D. Sargent. 

Buffalo, N. Y.—E. J. Hall, Sr., H. C. Palmer. І 

Chicago, Ill —E. M. Barton, F. G. Beach, W. Forman Collins, 
E. D. Crandall,F. E. Degenhardt, Fred DeLand, Mr. Dickerson, 
Mr. Durburrow, C. E. Mosely, E. L. Powers, Gilbert M. Smith, 
C. H. Wilson. | 

Cincinnati, O.—E. V. Cherry, G. G. Hall. 

Cleveland, O.—J. P. McKinstry. 

Columbus, O.—J. E. Zeublin. 

Detroit, Mich.—Paul W. Bossart, F. A. Forbes, W. A. Jackson, 
J. F. Lerrell, Louis A. Palmer, Frank B. Rae, R. B. Watson. 

Elmira, N. Y,—W. N. Eastabrook. 

Kansas City, Mo.—Charles W. McDaniels, J. O. Stockwell. 

Louisville, Ky.—Capt. H. N. Gifford. 

Milwaukee, Wis.—John D. McCleod. 

Nashville, Tenn.—O. F. Noel. 

New York.—C. O. Baker, Jr., Gen. C. H. Barney, L. D. Beck, 
W. A. Childs, D. I. Carson, J. J. Carty, J. F. Cummings, Arthur J. 
Fuller, E. J. Hall, Jr., G. A. Hamilton, Á. 8. Hibbard, James F. 
Kelly, F. A. Magee, Georgo T. Mauson, J. P. McQuaide, F. E. 
Pickernell, C. W. Price, Frank W. Price, Henry D. Satnley, C. E. 
Stump, Thomas R. Taltavall, W. B. Thayer, Jean A. Wetmore. 

New Orleans, La.—A. W. Crandell, 

Omaha, Neb.—C. E. Y ost, 

Philadelphia, Pa.—H. S. Huidekoper, E. A. Westbrook. 

Salt Lake City, Utah.—D. 8. Murray, George Y. Wallace. 

Washington, D. C.—J. M. Browa. 

Williamsport, Pa.—R. Bailey. 

The ladies attending the Convention were as follows :— 

Mrs. C. H. Barney, Mrs. W. J. C. Cole, Mrs. A. W. Crandell, 
Mrs. W. N. Eastabrook, Miss Gifford, Mrs. J. B. McKinstry, 
Mrs. J. P. McQuade, Mrs. H. vU. Palmer. 


The calling of the roll showed that there were represented 
twenty-six active members, three associate members, and six 
honorary members. 

The secretary read his report as follows: 


SECRETARY'S REPORT. 


I have the honor reepectfully to submit my report of this Aseo- 
ciation for the year ending August Uist, 1890. 

At the beginning of the Assuciation year the roll contained the 
names of 84 active, 6 associate, and 27 honorury members. The 
changes during the year have been as follows: At the Minneapo- 
lis meeting the resignation of the Sunset Telephons Telegraph 
Company, of San Francisco, as an active member, and of Clark B. 
Hotchkiss as an associate member, were both accepted, and the 
Callender Insulating and Water-prooliug Couipany was dropped 
from the roll of F it having gone out of business, 
At the same meeting, the Cumberland Telephone and Telegraph 
Сошрапу was re-elected to active membership, and Messrs. Felten 
and Guiſleaume, of Cologne, Germany, were elected as associate 
members. Mr. A. G. Day, an honorary member, has died during 
the year. 

These changes leave us with a membership at the close of the 
Association year, as follows: Active, 34; associate, 6; honorary, 
25 


There is now in my hands, to be presented to the Association, 
the resignation of the City and Suburban Telegraph Association, 
of Cincinnati, as an active member, and that of J. A. Roebling's 
Sons’ Company, of New York City, as an associate member. 

The office of the secretary has remained at 510 West 28u street, 
New York City, during the ециге year. Ihe usual number of 
inquiries for information have been received and replied to, and 
the News Letter has been regularly issued, semi-monthly, until 
sanus 1, 1890, and monthly since that date. The treasurer's re- 
port will show that the income of the Association has, during the 
past year, considerably exceeded its expensea, by reason of a de- 
duction in the latter. There is now in the treasury a balance of 
$320.99 as against $66.41 at the beginning of the year. АП ас- 
counts due the Association have been collected, and all debts of 
the Association have been paid to the end of tbe tiscal year. 

The income of the year was derived as follows : 


Froin annual dues ..... TED e. 11,950.00 
From initiation fees i 10.00 
From sales of extra copies of proceedings, 49.15 
Total............. Te . $2,009. 15 
The expenses have been distributed as follows: 
For salary of secretary........ ИСЕТ ... . $1,000.00 
For printing proceedings, Minneapolis 
meeting РИТЕ РА 245.95 
For other printing, News Letter, circu 
r .........у...... 129.40 


For office expenses, stationary, postage, 
telegrams, express and newspaper clip- 
pings............. F РЕТИ 98.06 
For stenographer at Minneapolis meeting, 136.50 
For other expenses at Minneapolis meeting, 145.36 
| $1,754.57 
C. H. BARNEY, Secretary. 
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On motion the report was accepted and placed on file. 
The treasurer's report showed a balance of $320.99. 


PRESIDENT'S ADDRESS. 


Before nominations are made I will ask the indulgence of the 
Association to listen to a few remarks that appear to be pertinent 
to the occasion of the Tenth Anniversary of the Association. On 
the 7th of September, just ten years ago, the first convention of 
telephone men assembled at Niagara Falls. The meeting was the 
result of a circular sent out some time beforehand, signed by rep- 
resentatives of the leading telephone companies in the United 
States. The object of the convention, as stated. in the circular, 
was, '* the formation of a general telephone association to consider 
the various questions affecting the telephone business and its de- 
velopments." This meeting was organized by the election of 
George F. Durant, as chairman, and E. J. Hall, Jr., as secretary. 
The roll of representatives showed 86 individuals, representing 
various companies, 6 representatives of the American Bell Tele- 
phone Co. and 21 representatives of manufacturing interests ; 
making a total of 118 individuals. A constitution and by-laws 
were offered, and various reports and papers were listened to and 
discussed, after which the convention, on the morning of Septem- 
ber 9th, adjourned sine die, Immediately following this adjourn- 
ment, and on the same day of which this is the anniversary, the 
first meeting of the Natiọnal Telephone Exchange Association of 
the United States assembled. The present constitution and by- 
laws were adopted, and the following officers elected ; President, 
Geo. L. Phillips ; vice-president, H. H. Eldred ; secretary, M. F. 
Tyler ;. treasurer, D. I. Carson. The Association then adjourned 
to meet in Chicago on the first Tuesday in April. The subsequent 
meetings in Saratoga, Boston, Cincinnati, Philadelphia, and so 
forth, are a part of the history of our business. 

Of the original members, many have left the business, and a 
few but all too many— have been taken away by death, notably 
our universally esteemed first president, George L. Phillips, and 
others no lees dear, and of whom the Association has expressed its 
appreciation in just and loving tributes to their merits. 

Ten years ago how crude the business was! The multiple 
switch-board was a mere idea; tables were only hinted at; the 
use of iron or steel wires was almost universal. Insulation was 
considered of little account by many, and some declared insula- 
tors superfluous (laughter), the value of the service was under- 
rated by the public, and our own standards were far below those 
of to-day. e highest etticiency and reliability is what the pub- 
lic demand of us, and business and prosperity will follow us just 
as fast as we are able to meet that demand. The standard of to- 
day requires the use of copper for conductors, overhead as well as 
посо, and the subetitution of metallic circuits for single 
grounded wires. The underground wires and cables of five years 
ago do not answer the requirements of to-day, and the same may 
be said of central office and subscribers’ equipments. With im- 
proved service comes increased use by the public, and the ability 
and energies of the best minds in the business may well.be taxed 
to the utmost to keep up with the demand. 

This Association in the past been active in the development 
and extension of new ideas and improved methods, andit is, 
therefore, with regret that I call your attention to the lack of 
interest and the falling off in membership during the past three 
or four Lee The City and Suburban Telephone and Telegraph 
Co., of Cincinnati, have resigned, and the active membership is 
now only 33. The secretary's request for papers to be read at this 
meeting met with no response. The papers which we have 
were procured by personal solicitation on the part of the officers. 
It may be said, indeed, that outside of the secretary’s statistical 
report, the furnishing of papers to serve as topics for. discussion 
during the last few years has been done by a very few individuals. 
If the Association is to be of service in the future, its members 
generally must take a more active part in the preparation of the 
papers and reports which form the basis for our discussions. In 
conclusion, I desire to thank the Association for the kindly man- 
ner in which they have treated an inexperienced presiding officer. 
(Applause.) 

The following officers were elected for the ensuing year :— 
President, W. D. Sargent ; vice-president, F. G. Beach; treasurer, 
H. L. Storke; as member of the advisory committee, vice Capt. 
Stone, reeigned, W. A. Crandall; member of advisory com- 
mitte for three years, W. A Jackson; executive committee, E. 
J. Hall, Sr., C. T. Cutter, C. H. Wilson, H. N. Gifford. 

The paper on The Operation of the Double Cord Key Board at 
Brooklyn, N. Y.",! by Mr. Davison,was then read by Mr. J.J.Carty. 

In the discussion which followed, Mr. T. D. Lockwood re- 
marked that this was one of the most practical papers that had 
ever been presented before the Association. Some two years ago 
he visited Brooklyn, shortly after the single cord switch-boards 
were Bet up there, and was much impressed with the attention 
which was evidently bestowed upon them. When we consider t! e 
calls to be received from the subscribers, and consider also that 
the operator must ascertain whether any of the lines is already in 
use, and when we consider that the second subscriber must be 
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their main office, and the apparatus was now 
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called, and that the two lines are then to be united for conversa- 
tion, and that the conversation must be largely guided and super- 
vised, and that tinally the disconnecting appliances are to be sup- 
plied, it is not surprising that this organism frequently gets out of 
order. It required the most constant supervision of any electrical 
instrument that he knew of, for many reasons. Each line has to 
pass through a great number of contacta, and necessarily so. The 
instruments for receiving calls have to deal with currents which 
are not strong, and which sometimes have to over unavoid- 
ably leaky lines which cannot at all times be kept in the highest 
order of repair. Не thought that the troubles which appeared 
were not altogether, either in number or in variety, greater than 
might have been expected if we stop to congider what the cur- 
rent was, what we were dealing with ard of the very uncertain 
nature of all machinery, especially when it is worked to such a 
large extent as is a central office switch- ; 

here was one other thing which also impressed Mr. Lock- 
wood, and that was the very great improvement which took place 
this year in comparison with the year 1859. This, he thought, 
showed constant supervision. 

THE PRESIDENT remarked that while it might seem to members 
that the paper ended a little abruptly, the facts presented were so 
obvious to the writer that in making the concluding remark he 
supposed that everybody would see that the double cord switch- 
board which he had just described was so far superior to the sin- 

le cord switch-board that he did not need to put it into words. 

here was far less trouble with the use of the double cord than 
with the single cord board. The troubles with the single board 
switch-board lay in their removal; they usually bring in other 
trouble and prevent the operator from doing the work properly, 
and altogether create a great deal of trouble, whereas, with the 
double cord board all these troubles may be gotten at and removed 
without interfering in the slightest degree with the efficiency of 
the operator. He thought the record showed conclusively that 
the use of the double cord—indeed, the use of & key board that is 
entirely separate from the wires—was the best. 

MR. J. J. CARTY said that much might be said about the merits 
of the double and the single cord boards, but as far as the work 
was concerned tbere were no single cord switch-boards which 
were adopted for mixed circuits. When an exchange comes to 
consider the question of a new office, whether a is adapted 
to a metallic circuit is the first question, and if it is not so adapted 
it is usually thrown out. 

Mr. KELLOGG inquired if there was a single cord switch-board 
in use in the United States to-day, to which Mr. Lockwood re- 
plied that there was one at Columbus. | 

Мв. WILSON also stated that there was а single cord board in 
operation in Chicago in the main office, arranged for single wiree 
and grounded circuits. They also have a single cord metallic cir- 
cuit switch-board in operation in the stock yards office in Chicago. 
It filled all the requirements for metallic circuits, but, as com- 
pared with the double cord metallic circuit switch-board, it had 
not been considered so good on account of mechanical details. 
They now. had in operation in one of their branch offices five 
different metallic circuit key board systems, with which they were 
experimenting. The spring jack part of the switch-board is the 
eame in all of them, and, as the different systems dove-tail 
together, they are able to operate the five different schemes in the 
ваше office. They had been doing that for six months or more, 
and from those five ditferent schemes have adopted one for use in 
ing constructed. 
But the single board scheme had to give way for one of the double 
board schemes on account of the advantages of the latter over 
the former. 

Regarding the reference to troubles in the spring jack, they 
find, in Chicago, where they have long underground circuits, that 
the introduction of a smali amount of resistance in the circuit 
makes a very great ditference in the talk, and it was particularly 
apparent from their office. If the contacts in the switch-board 
become dirty—not necessarily open, to interrupt the circuit en- 
tirely - they noticed a difference between the incoming and the 
outgoing talk, and had found that a resistance of 200 or 800 ohms 
in a contact makes a very appreciable difference in the conversa- 
tion. Some six months ago they organized a labor force to work 
every night on contacts through the switch-board and measuring 
with a galvanometer ; if a resistance exceeds 150 ohms, includi 
the drop, which is 100 to 130 ohms, the spring jacks are all clean 
In that way they keep the service reasonably uniform. Their ex- 
perience showed that after six months' hard work in cleaning up 
the contacts they still had on an average from five to ten cases of 
trouble a day, not including open contacts. 

Mr. GIFFORD—In regard to this report of trouble, I think that the 
Brooklyn people ought to be congratulated on the small amount 
of trouble they have. Our trouble in Louisville is that we have 
considerable dirty spring jacks. We have a detached building 
that we occupy in a middle of a square. My wire room and shop 
is underneath, but I have a floor very heavy, four or tive inches 
thick, and very little dust can get through, and when the janitor 


,sweeps our room he sprinkles sawdust so as to avoid raising the 


dust ; but in spite of all our precautions we do have very dirty 
spring jacks, and it has been the cause of a great deal of trouble, 
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A subscriber will say that he cannot hear anything, and we first 
examine the battery. If we don't find anything wrong there 
then there is a suspicion of a loose joint, or an old iron wire, and 
we go over those things carefully and if we find any trouble it is 
removed. | 

Mr. GIFFORD after a long experience considered it was necessary 
to go through and clean out the whole switch board every month. 
In his exchange of not quite 2400 subscribers, there are from 25 
to 40 broken cords every day, and of course they are a serious 
cause of difficulty. They had tried the ordinary tinsel and then a 
combination of tinsel and spiral wire. At last they concluded to 
have a cord composed of about three times as much tinsel as is 
ordinarily put in, and that gave a great deal of satisfaction. 

Mr. A. З. HIBBARD remarked, as a matter of observation in ex- 
changes pretty much all over the couatry, that the dirty jack 
trouble is more noticed in places West, where they do not burn 
hard coal and where the whole atmosphere is permeated with dirt 
and dust ; also, in places where an exchange is located near a 
railroad yard, where smoke and soot from the engines float in 
through the windows. He thought it might be possible that that 
was a reason why they did not have 80 much trouble with dirty 
jacks in Brooklyn as they have out in Chicago and Louisville. He 
пош a feature to which attention should be paid was clean 

oors. . 

Mr. I. H. FARNHAM remarked that in the new Boston exchange 
provin had been made against the noise of the listening lever 

y having the lever strike upon a flexible contact instead of on a 
solid metal base, with considerable improvement. 

In regard to dirty jacks he believed it dueboth to dirt and cor- 
rosion. There was a suggestion made two or three years ago in 
regard to freeing the switch boards from dust which he thought 
had not yet been adopten, and that was to case up the switch 
bourd on the back and supply a gentle current of air so that it 
would always be outward through all the crevices of the board, 
and dust kept out in that way. 

Mr. WILSON said that the difficulty seems to arise entirely 
from dust aud dirt. The moisture in the atmosphere clings to 
the spring jacks and the dust more readily adheres. The only 
relief for that is to have an inverted contact point; that is, 
inverted in the way it is introduced into the spring jack. 

MR. BARTON drew attention to the fact that it does not follow, 
because in the Brooklyn exchange they had a certain number of 
troubles with their single cord board, and a certain less number 
with their two cord board, that the troubles, or abeence of troubles, 
are due to the single cord or the double cord. The fact is that the 
single cord board which was put in in Brooklyn had key tables in 
which the apparatus was considerably crude in detail, and the dith- 
culties were very largely due to the crudeness in the detail of that 
board. Now, if Mr. McKinstry, in his Cleveland single cord 
board, had as many troubles with the subscriber as they had in 
Brooklyn, then there would be & chance to make a comparison of 
the systems, because, between the time when the Brooklyn ex- 
change was equipped, and that of Cleveland, there was a good 
deal of advancement made in the details of construction. The 
proper way to reach a clean basis on statistics of trouble would be 
to compare the present Cleveland board with the present Mil- 
waukee board, or the 88th street, New York board, or the board 
that has just been opened in Denver. The Cleveland board 
embodied a pretty g degree of excellence in details of con- 
struction. The same degree of excellence has been applied in the 
оро cord boards іп use by the German government in Berlin, 
and those boards he thought were fairly satisfactory. The 
present tendency of the judgment of the exports in this 
country was in favor of tne two cord key table. He added 
that there was a considerable number of single cord boards, among 
others, the principal exchanges in Cleveland, one in Cincinnati, 
one in Providence, one in Columbus, one in Portland, Ore., 
one in St. Joseph, Mo., one in Topeka, one in Los Angeles, and 
, inothercities. Those boards were tolerably well liked, he thought, 

by those who had them. 

Mr. LOCKWOOD said that he had found another trouble with 
spring jacks. Some months ago he had occasion tospend a couple 
of days in Albany, and found that one of the spring jack troubles 
there was not dirt or carbon between the points, and it struck him 
that perhaps some of the trouble was due to the fact that the insu- 
lated contact screw in the lower t of the jack had been made 
with such a sharp point that it made a dent in the screw in the spring 
above, and by-and-by that depression was made so deep that 
when the foot was taken out it was all that the spring could do to 
make contact with the screw point at all. This, of course, depended 
largely upon the material used, and in this case the material was 
not brass, but German silver, and, as there are different grades of 
German silver, of course care should be taken to get the proper 


e. 

THE PRESIDENT said that the opinion they formed by the trial 
of the two key boards was, that, taking all the conditions of the 
business, the double cord system was essentially the best; that 
with the single cord system, doing the best one could with it, it is 
so crowded апа во difficult to remedy trouble that occurs in the 
midst of busy hours, that that fact alone is enough to condemn it. 
Mr. Wilson's recommendation of the single cord board waa some- 
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thing like that of the cripple who had become very expert with 
his crutches, which in this case are the double cords, which he 
used when the single cord failed ; but no cripple would be willing 
to continue the use of his crutches if he could use his legs. He 
did not think anybody wanted to use a single cord board if they 
had to have a double auxilliary key board to keep it on its legs. 
MR. WILSON did not want to be understood as advocating the 
one cord system for metallic circuits, because he was not. Butif 
he were going to equip a new office, he would use the one cord 
system. Не used the one cord system altogether for metallic 
circuits in small exchanges where they have multiple switch 
boards. The advantages are that they equip the switch boards 
just as they add subscribers. They had quite a number of sub- 
scribers, as, for instance, the Illinois Steel Co., which has its 
eneral office in Chicago, with about twenty telephones іп use; 
they have three rolling mills in and about the city, and lines con- 
necting them, and all those lines are run into the privateexchange 
located in their general otfice, and the company gives them three 
trunk lines from that switch board into the exchange. A special 
rate is made for that service, and then the telephones in their 
general office are connected out in such a way that they have 
what is called the speaking tupe service, that is, they do not have 
to call their operator to get service. They were putting in quite & 
many of those outtits. The subscriber in such cases as these 
becomes the company's agent in the transaction of his business, 
and the deduction they get in rates is the compensation paid them 
for bandling the work. In all those places they used the one cord 
system, and prefer it to the two cord system. If he were going 
to equip a large exchange with metallic circuits he would use the 
two cord system. 
The convention then adjourned until 2 o'clock. 


AFTERNOON SESSION. 


The session was opened by the reading of the paper entitled, 
„Corporate Organization,“! by Mr. E. J. Йа, Jr. 

The discussion on the paper was as follows : 

MR. E. J. HALL, JR.—While this diagram is applicable to the 
general organization of a company, I ask Mr. Carty to make a 
diagram showing how he, in following out this line of thought, 
has organized the department for which he is responsible in his 
own company. Starting in at the Superintendent of Equip- 
ment,” in the general scheme, he has arranged a diagram of the 
force which he has under his control, and 1 think it would be in- 
teresting to have him explain how he has utilized this idea before 
we take up the matter for general discussion, 

Mr. J. J. CaRTY—This diagram on the wall represents one of 
the departments of the Metropolitan Telephone Company. The 
Superintendent of Equipment is responsibie for the condition of 
the plant. Any trouble with the wires, cables or apparatus in a 
subscriber's office, or in a central office, comes from here. The 
chief inspector has under him, first, a foreman inspector, 
who gives out the daily work to the inspectors who visit the sub- 
scribers’ stations. The duty of an inspector is to go to a station 
and see that it is in order, make a note of what condition he tinds 
it in, and what he has done, and hand to the subscriber a printed 
slip which has on it a request for the subscriber to inscribe on the 
back of theslip any fault he may have to tind. This foreman in- 
spector has a large detail of men under him, and he is responsible 
for seeing that his men do their work properly. Then, for taking 
care of the trouble there is located at each of the various offices, 
what is called a wire chief.” For instance, at Cortlandt street 
we have a man who site at a desk called the ‘‘ trouble desk,” and 
who is equipped with all the necessary apparatus for locating the 
trouble. If the trouble at any one of the various stations becumes 
greater than the ordinary statf can properiy take care of, the wire 
Chief at that station communicates with tue Chief Inspector, and 
the detail is increased ; or, on the contrary, if he gets his work up 
in a good shape, he reports that fact and the men are transferred 
somewhere else, The chief wireman receives from the General 
Superintendent the orders to put in an instrument for & new sub- 
scriber, and that order is turned over to the chief wireman, who 
gives 1t to his foreman, and the job is assigned to a particular 
workman. The chief wireinan also sees that the line is cut in at 
the cable terminal and at the subscriber's station. So that the 
task of getting the line working is in the hands ot one man, and 
when the line 18 connected up in working order the chief lineman 
sends the order back through the Superintendent of Equipment to 
the General Superintendent, and a record of it is maue on the 
books. When a new subscriber is put in at 38th street, the rep- 
resentative of the equipment department there has got tne receipt 
for information connected with that subscriber. For instance, he 
has to receive a slip and take a note of the cable conductor that 
that subscriber occupies, and all the other data necessary to go 
into the record. So that at 38th street there is a complete record 
of all the terminals terminating there and all the subscribers, and 
no change can take place without going through the 35th street 
wire chief. A similar record is kept at each of the branch ottices 
and a record of the entire city is kept by the Superintendent of 
Equipment. An arrangement of this kind enables you to keep up 


1. See page 806. 
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records of trouble and compare one office with another, and make 
some important savings in the number of men at each otlice. 

MR. HALL—I think, perhaps, I could go a little further by ref- 
erence to the original diagram. Mr. Carty has taken the diagram 
at a point and has shown what is done by the special division 
force under his charge. Now, the central thought of all that is 
this, that in that conipany one man is responsible for the condi- 
tion of the line and switch board in the company ; there is one 
man responsible for the physical condition of the property ; he 
has no relation with the operators or with the operating service. 
That is an entirely separate department, but he is responsible for 
the operators and the subscribers being furnished with suitable 
apparatus, and apparatus properly taken care of. That simplities 
the problem as to who is responsible for any fault in the service. 
If the fault is one of apparatus or maintenance, then the superin- 
tendent of equipment is to blame. Не has nothing to do with the 
construction of that plant, and he has nothing to do with the 
operation of it. ‘The question might then be raised that, having 
nothing to do with the construction of a thing, it might not be 
properly constructed. That is possible, but his skirts are entirely 
clear, because all he has to do is to report tothe General Superin- 
tendent that as a certain thing is constructed it is not possivie for 
him to keep it in proper order. Then he is relieved from blame. 
The general superintendent may refer the matter to the general 
manager. It may or may not be possible to correct it. If it can- 
not be corrected, then thesuperintendent of equipment simply 
does the best he can with what is furnished him. If it can be re- 
lieved, then it becomes a question for superior authority to give 
proper instruction. In each of these offices are detailed opera- 
tors" and under the office managers are detailed inspectors." 
That means that while these men are under the office manager he 
does not employ them. They are simply placed there for the 
purpose of receiving information as to what is to be done in their 
work. Written specifications should be made out detining pre- 
cisely what the superintendent of equipment is to do. 

Then, there is another point. The forms and blanks in use are 
sometimes defective. Now, we had in one company an expert go 
through the whole organization from the subscriber’s order up to 
the rendering of the treasurer's bill. 

The fault does not lie in having too little routine, but in having 
too much. The only way to do 18 to start and organize as if you 
were beginning a new concern, and then if what you have already 
here corresponds to that, why, all the better. 

There has been a suggestion made that the faults of an organi- 
zation come generally from those high in authority in it rather 
than from the subordinates, That is very often so. For instance, 
the president may have personal knowledge of something wrong 
and he comes straight across and tells the superintendent of con- 
struction that he must do this or that. Now that is fatal to a pro- 
per organization. lt is something the president should never do 
except in an extreme case. He ought to notify his general super- 
intendent about it and let the order be transmitted through the 
proper channel, 

On motion, the convention adjourned until 10 A. M. the fol- 
lowing day. 


SECOND DAY’S PROCEEDINGS, —MORNING SESSION. 


The first business taken up was the selection of a place for the 
next meeting, and on motion of Mr. Eastabrook, New Orleans, was 
unanimously adopted. 

Mr. W. R. PATTERSON, of MA then read & paper on 
“The Housing and Care of Central Office Apparatus.“ 

The discussion on this paper was deferred pending the reading 
of the paper by Mr. F. A. Pickernell on ** Some General Remarks 
on Telephone Exchange Construction and Equipment," * which 
followed. 

Mr. WILSON thought, in the discussion which followed, that 
the only advantage in having an operating room on the second 
floor would be in the length of cables, and, as Mr. Patterson had 
expressed it, the expense of the cables, as compared with the value 
of the second floor, would be the only consideration. But he 
thoguht the advantages in favor of ventilation and light, and ren- 
dering the operating room more exclusive from outsiders, were in 
favor of the top floor. 

Mr. HIBBARD remarked that for many reasons the operating- 
room should be on the top floor. Besides, the operating-room 
should be convenient to where the cable is hung up, and where 
the distributing board is. That was quite a point to be desired in 
& big local exchange. These constitute three links in the success- 
ful working of an exchange. The head of a cable, the distributing- 
board and its entrance to the multiple-board. If it is possible to 
hold those three points within the reach of the man who has it all 
in charge, itis like driving a four-in-hand team—he has a good 
grasp on the business. If, however, one puts in a terminal point 
in the basement, and a distributing-board way up in a tower, per- 
haps, and an exchange board in a third place, these links become 
disjointed, and as a result the team is apt to go badly. 

Мв. PICKERNELL remarked that one other objection of having 


the operating-room on the second floor was the noise because of 


1. See page 308. 3. Bee page 310, 
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the close proximity to the street. In Cortlandt street if the oper- 
ating-room were on the secund floor it would be almost impossible 
to operate it. They had to have three sound-proof booths in the 
front offices there in order to be able to use the telephone at all. 

Mr. PATTERSON said he did not intend to advocate the first or 
second floor locations as against the top floor in all cases. So far 
as dust and noise is concerned, the lower floors would not be so 
objectionable if the operating-room were placed in the rear, facing 
on a court, for instance, and lighted by a skylight from above, 
and the heating and ventilation taken care of by artificial means. 

Mr. HIBBARD thought that the putting in of dry air into oper- 
ating-rooms was of essential importance. Nothing wet should be 
put in and all dirt and dust should be kept out. 
^. Мв. GIFFORD remarked that he had a big skylight in the top of 
his operating-room, and windows besides. He furmerly had the 
shifting-room for the cables up in a little tower on the third door, 
but in the last few inonths he bad taken а room of about 15x 20 
on the first floor, and there the underground system came in. 
That room is just like a hall; the windows are bricked up, and 
an electric light is placed in it, and nobody gets into that room 
except one man and the electrician, and he olds them responsible 
for everything in there. 

MR. CARTY thougbt that they should so organize their staffs 
that any number could go in the roofn. He thought it would be 
a good thing to have the chief inspector located in that room be- 
cause then ne is near the point where he could do his testing. 

Мв. HIBBARD hardly favored the idea of having a room locked 
up in which the protectors were placed. Опе of the points of 
having it available and next to the operating-room, is this : The 
most frequent troubles with the electric light wires are to be ex- 
pected at night. There has been no arrester put in any exchange 
which will head of all of these kinds of troubles. Each arrester 
probably does its work as it has been designed in a particular line, 
but he did not think they had found any that are good all around. 
Therefore, if a current comes in, any chief operator who is posted 
is able at once to go to the seat uf the troubie and remedy it. f 

MR. GIFFORD explained that what he meant was that when the 
room was perfected and finished he should keep it unuer the care 
of just one man and make him responsible for the care of it. 

The resignation of Mr. C. E. Bailey, as an honorary member, 
was then accepted. 

Mr. J. J. CARTY then gave an explanation of his system of 


Bridging Bells.” 


This is a system of looping, the idea being, when more than 
one eon is connected on a line, to loop the intermediate stations 
in solid. | 

A line was built in New York containing eight miles of under- 

und cable and four miles of overhead wire, and ten stations 

ooped in solid, and it was impossible to talk over it. The bridg- 
ing bells were put on the line and the talking over it now is as 
nearly perfect as it could be. Metallic circuits are employed. 

Mk. BAILEY remarked that another advantage in the system 
which he thought would be available in the future was in the way 
of giving cheaper telephone service on metallic circuit lines to 
residences. ‘The chief difficulty that hesaw about the system was 
on long extended lines in the liability to damage by lightning. 
His company have had for a number of yoars а similar system in 
operation on quite a number of lines. They bad arrived at it by 
running a shunt wire, commencing at the first station out from 
the exchange. "This shunt wire is passed in through the station, 


:and the calling wire is looped through. 


Mr. GIFFORD referred to the fact that where one subscriber 
can listen to the conversation between the others complaints are 
apt to arise. For this reason also Mr. Wilson, in Chicago, bad de- 
cided to place no more than five subscribers on one private line. 

He also sid that the only objection that he saw to the bridg- 


‘ing arrangement on grounded circuits is the difficulty in locating 
troubles on the lines. 


Mr. HIBBARD commenced this system of bridging in with two 
or more subscribers on a line, using first the ordinary bell, which 
gave, of course, very poor service. Then he put in 500 ohm ring- 
ing coils. With that system, and with 500 ohms in the central 
ottice, they are getting tirst-class service with tive aud віх on the 


ne. 

Mr. CARTY—In regard to lightning, I appreciate Mr. Bailey's 
position out in the country in having the bells burned out, but 1 
would hate to complicate that bell which has been rendered so 
simple by putting 1n any of these devices to get a ground in a cir- 
cuit point. If there was any other way out of it there might bea 
bridging designed for that particular use. Ithink if he tried the 
most approved arrester he would not have any trouble trom burn- 
ing out. in fact, the trouble he speaks of is not necessarily con- 
nected with the bell at all. It is the old question of the trans- 
mitter being legged on, and the fact that 1t 18 1,000 ohms does not 
make it any more delicate than these 5U0 ohm bell arresters used 
tor bridging. I think lightning jumps across largely because 
of the tnickness of the insulation that is a determining factor in 
making a discharge. 1 do not think that the retardation of the 
coils increases the tendency to jump. 

Mr. HIBBARD—When bells vurn out by lightning it is due a 
great deal to the mechanical way in which they have been wound. 
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The winding of a magnet of different design has much to do with 
it. Onalong distance line, using a tubular drop, when it was 
first turned out for us, in 500 ohm drops, we had a good deal of 
trouble. We found that the wire burned in the outer wrapper 
generally. That was changed во that the winding was kept away 
from the iron. No other change was made, and our drops are not 
burning out as they were before. 

Мв. CarTy—In some experiments which we made in the de- 
velopment of strong current protectors, it was found that we could 
make an air cut-out—which is another name for a lightning ar- 
rester-.and that it would go out at anv number of volts at which 
you wanted to fix it, and they got it down so low that the actual 
telephone current would jump itself. Now,it seems to me that 
if Mr. Bailey's bell were equip with a lightning arrester of that 
kind it would remedy the difficulty. At least, we should give 
that a fair trial before we undertake to complicate a bell. 

Mr. WiLsoN—We have a metallic circuit from Chicago to 
Michigan City, about 56 miles. In addition to the two end sta- 
tions, we have three stations bridged across the circuit. When 
we first put in that equipment we great difficulty in locating 
trouble. We overcame those by Sun inserting a little point or 
switch in the bridge wire. That enabled us to call up the stations 
and ask them to turn the switch off five or ten minutes, and after 
they do that we have the old condition of wires without any 
complication, and that enables us to locate the trouble, whether 
it is an open line or a grounded line. 

MR. CARTY—I might say in regard to the arrangement we have 
for locating troublein New York: Everything is getting more 
and more underground there, and the branches or spurs are 
necessarily made at the central office. We have arranged for a 
test-board on the plan of the long distance board with private 
spring jacks to the board. There will be one of these located in 
each of our central offices, and the wire chief in charge of the 
private lines will be located at Cortlandt street. If he finds it is 
a short circuit he will take off all branches leading from his room, 
and will then throw them on to a drop and despatch a trouble man 
on to that branch. If he finds all his own branches are all right, 
he signals the next office up town, and thev have a similar ar- 
rangement gone through with until the trouble is located. That 
can be done in 20 minutes on these complicated lines. We can 
not only Jocate the trouble, but get the fault cut off and leave 
the other part of the circuit working. . 

Mr. WiLSON—We are operating all the transmitters in the 
main office of the Chicago exchange with the Edison current, 
and we are accomplishing good results. We usestorage batteries. 
We are using at present five cells of storage hatteries which have 
an electromotive force of a little over two volts per cell and give 
out about five amperes of current. The five cells are connected 
directlv with the Edison current which supplies the office with 
light, and the storage takea place when we burn the light, and 
we no not observe any diminution in the lighting throughout the 
building. There is, therefore. no expense for currrent. The internal 
resistance of each cell of the storage battery is about. O3 ohm. Conse- 
quently, as you add transmitters, it simply absorbs more current 
from the storage battery. The object of having five cells is that it 
enables us to maintain the storage battery throughout the 24 
hours without its becoming exhhusted. If we connected all the 
transmitters, we would necessarily have to turn on light during 
the day to recharge them. Our experience has shown that with 
five cells it works entirely automatic. We supply between 60 
and 70 transmitters. The arrangement we have contemplates 100 
transmitters. We аге only operating 60. At the present time we 
couple about two transmitters, and adjust the resistance until the 
current in each transmitter is all that it will stand. We also use 
the Edison current for ringing instead of the small generators. 

MR. BaAILEY—I have found that the current from all these in- 
candescent plants differs frequently. Where they are supposed 
to carry 110 they will vary from 90 to 180. 

Mr. WILson—The Edison Company have a very large plant in 
Chicago and they supply motors. The Western Union Com 
use the Edison current for operating their dynamos, and I think 
the service gives satisfaction. 

GIFFORD—Mr. Forbes uses the same method in the 
exchange here. 

Mr. HIBBARD—In watching the generators in the Detroit ex- 
change this morning they had three lamps in the circuit, and 
vou could tell the number of operators ringing at a time by 
the way the lamps went down and came up and became bright 
again. He had an electric motor turning the commutator. e 
had his old equipment for running the ordinary power generator. 

Mr. WILSON--I would say also that 12 transmitters is the maxi- 
mum, because the more transmitters you connect on a cell the 
more current is absorbed from that cell, and you want to adjust 
the number of transmitters so that the cell will last the 24 hours, 
or until the lights are turned on again to recharge them. If you 
are burning lights during the day, with that arrangement it 
would not be necessary to use so many cells. We propose to have 
a reserve series of storage cells, and in keeping them stored all the 
time we will be entirely independent of the source of supply. 
They will retain the charge indefinitely. I will also add that we 
are now arranging to take out of the American District plant, 
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which is owned by us in Chicago, the battery which is there—and 
we now have from 10 to 100 cells of gravity battery located in 
those offices through the city ; and we are arranging to substitute 
a similar arrangement for all those offices. 

Mr. BaILEY—The Pennsylvania Railroad союшрапу take cur- 
rent direct from the main at Pittsburgh and Harrisburgh, and use 
the storage batteries at Altoona. They get very satisfactory cur- 
rent for telegraphic purposes without the intervention of batteries. 

THE SECRETARY announced that he had prepared the usual 
statistical report, compiled from reports furnished by different 
companies, from the membership of the Association. 

After & vote of thanks for the courtesies extended the conven- 
tion adjourned síne die. 


After dinner, at 2:30 P. M., Wednesday, the delegates all as- 
sembled totake part in a carriage ride and lunch, which had been 
prepared for their entertainment by the Detroit Герое Com- 
pany. Mr. Jackson saw that every one was looked after in good 
shape and made a prince of hosts. A most enjoyable afternoon 
was spent, the party first driving around through the beautiful 
residence part of the city and then out to Belle Isle Park, where 
a lunch was served at the Casino. After lunch a picture was 
taken of the group and the whole party then entered their 
carriages and returned to Detroit. 


On Wednesday evening at 8:30 a banquet was held at the 
Russell House under the auspices, and at the invitation, of The 
Telephone and Telegraph Construction Company. It was very 
largely attended by those present at the convention and numerous 
ladies were present, greatly adding to the charm of the evening, 
and it went off in a manner worthy of those who had the entertain- 
ment in hand. After partaking of the choice menu, the cards of 
which, by the way, were masterpieces of beauty, speeches and 
toasts were the order of the evening. President Sargent set the 
ball rolling with some pertinent remarks, and then called upon 
Mr. Tyler, of Connecticut, who rose to the occasion and drew a 
pleasing contrast between the events and progress of the Associa- 
tion from the first meeting until the present. Mr. Crandall, of 
New Orleans. responded to the toast, ‘‘ The Ladies," in a truly 
graceful manner. making a most attractive response. Mr. Thos. 
D. Lockwood, of Boston, then made some humorous remarks 
upon a large number of subjects, amongst all of which he was 
thoroughly at home, and he performed his part, as always, in the 
very best of shape. Secretary Barney made a short speech full 
of point, and was followed by Treasurer Storke, who evoked roars 
of [иет when he related how, during the afternoon drive, Mr. 
Tyler had been expelled from the Park by the police for walking 
on the grass and carrying a deadly kodak. Mr. E. J. Hall, Jr., of 
New York. then addressed the gathering and was followed by 
Mr. A. S. Hibbard with a song, which was generally acknowledged 
to be the attraction of the evening. Mr. Hibbard arose, with his 
neck gracefully adorned with a wreath of smilax, which had been 
hung about him by his friends near. He then delivered. himself 
of “How I love my Sunday School," in a truly touching and 
patnetio manner and brought down the house. All the convives 
joined in the chorus with excellent effect. Messrs. Zeublin, 
Gifford, Forbes, Vice-President Beach and Joseph E. Lockwood 
followed in the order named with some interesting speeches. The 
festivities were finally brought to a close by thesinging of? Good 
Night, Ladies" and “Old Lang Syne,” and a most delightful 
entertainment was at an end. 


On Thursday afternoon, at the invitation of the Michigan Bell 
Telephone Co., a most enjoyable boat ride was taken on the fine 
steamer ‘City of Detroit,” up the Detroit river through Lake St. 
Clair and the ship canal through the Flats. Quite a number of 
ladies were among the party, and as ever, enhanced the pleasures 
of the trip. An excellent band of music was in attendance. One 
of the features of the trip was an extempore banjo concert by Mr. 
A. S. Hibbard, of New York, whose dexterity with the instru- 
ment is only equalled by his large repertoire of songs and the 
spirited manner in which he sings them; in fact he completely 

vzed the regular band for que a while as he drew the whole 
crowd on board around him. e was ably assisted by members 
of the party in the chorus. 

A uother most attractive feature was room No. 60, where all the 
male guests received the tip from their obliging hosts to take an 
observation through the bottom of a tumbler ; an invitation which 
was most cordially accepted. The boat returned to the city at 
6:30 p. m. All will carry away with them the lively remembrance 
of the good time they had in Detroit at the Convention. Too 
much cannot be said regarding the untiring energy and bound- 
less generosity as kind entertainers of Messrs. W. A. Jackson, T. 
A. Forbes and J. T. Land, of the Michigan Telephone Co. 
Throughout the whole duration of the Convention they laid 
themselves out to cater to the enjoyment of all present. 
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EXHIBITS AT THE TELEPHONE CONVENTION. 


The exhibita made at the Convention were very few but several 
of [à F of the prominent supply companies were 
on hand. 

THE NoRWICH INSULATED WIRE Co., of 58 Cedar St., New 
York, exhibited some very handsome samples of their spiral 
wound paper insulation for telephone cable work. The company 
was represented by Mr. L. D. Beck, president, and Mr. Jean A. 
Wetmore, general agent, who explained the peculiar advantages 
of his cables. 

Samples of the regular association standard cable, containing 
51 pairs of conductors, both in wet and dry core form, and the 
cables in different stages of construction, were shown. 

This company also have a new method of treating the insula- 
tion when employed in telegraph work, which increases the in- 
sulation resistance. 

They also had a fine display of electric light wires for under- 
ground work, either with high or low tension. The paper em- 
ployed is a fine manilla fibre, which is wound on spirally in reverse 
layers, ensuring flexibility and centering of the conductor. After 
being wound on it is compreesed by hydraulic pressure and the 
core is then dried out and finally permitted to absorb a special 
insulating compound. A large amount of this cable is already in 
use with the most successful resulta. 

J. H. BUNNELL & Co., of New York, exhibited & number of 
cells of the Burnley Dry Battery, and were ably represented by Mr. 
J. J. Ghegan. The advantages of the cell are that it is strong, 
clean and durable and the connections are so arranged that no 
creeping salts are developed. It is of very compact form and an 
interesting experiment of its power was shown by lighting a 
amall 4 candle-power incandescent lamp with four of the cells. 
It is specially adapted for telephone and open circuit work. 

THE NATIONAL CONDUIT FACTURING Co., of New York, 
had on hand some of their new style telephone conduit, which is 
made of English Portland cement and crushed granite. Mr. J. P. 
McQuade had charge of the exhibit and never loet an opportunity 
of showing up the merits and advantages of this conduit. 

THE EDISON GENERAL ELECTRIC Co. were represented by Mr. 
J«mes F. Kelly, who brought three cells of Edison-Lalande 
battery with him in behalf of the Edison Manufacturing Co. 

THE WASHBURN & MOEN Co., of Worcester, Mass., had on 
distribution a very neat little book of electrical memoranda, con- 
taining quite a fund of useful electrical data and information. 

MR. GILBERT SMITH, of The Ansonia Brass and Copper Co.'s 
Chicago office, had a pocketful of samples of their well known 
wires and also presented a beautiful little stamp case to his num- 
erous uaintances. 

THE WESTERN ELECTRIC Co. turned out in force, headed by 
Mr. E. M. Barton, president, who was aided by his able lieutenants, 
Mr. Hamilton, Mr. Crandell and Mr. Patterson, in making things 
pleasant for everybody. 

Mr. FRANK A. MAGERE, of The E. S. Greeley & Co., of New York, 
was on deck, and, as always, attending to business and forward- 
ing the interests of his company. 

THE STANDARD UNDERGROUND CABLE Co. had their genial 
Western manager, Mr. Fred Degenhardt, of Chicago, to talk for 
them. He showed some very handsome samples of bunched 
cables in twisted pairs. the features of which are remarkably low 
static capacity and high insulation resistance. This isa new for 
of cable and will be widely used in telephone work. . 

Мв. GEORGE T. Manson, of the Okonite Company, of New 
York, and Mr. W. H. McKinlock, of The Central Electric Com- 
po were around ready to tell the merits of Okonite. They 

rought no other samples but themselves and did not seem to 
need any, as they are so well known among the fraternity for 
good fellows that anything they have must be all right also. 

Mr. W. A. CHILDS was present in ‘the interests of the Law 
Telephone Co., and was frequently asked for information relative 
to the big new Law board they are building for Philadelphia. 

GENERAL С. Н. BARNEY, as the representative of the enterpris- 
ing new firm of Alexander, Barney & Chapin exhibited the in- 
genious Field mercury safety cut-out for telephone and other 
lines, and distributed explanatory circulars. 


OUR SPANISH-AMERICAN NEIGHBORS are beginning to see the 
ad vantages which electricity possesses as an illuminant. Some time 
ago, the Westinghouse company sold a fifteen hundred light alter- 
nate current incandescent outfit to be used toward dispelling 
darkness in the Brazilian town of Juiz de Fora. The Juiz de Fora 
Company is well pleased with its purchase, and has just asked the 
Westinghouse people to ship two 750 light machines to supplement 
the present capacity of its central station. 


One of the progressive towns of the vast and rich mineral state 
of Montana is Anaconda. An electric light company has been 
formed in Anaconda, and the Westinghouse incandescent system 


has been chosen. The plant will have an initial capacity of three 


ни sixteen candle power incandescent lamps, and 60 arc 
ights. : 
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CORRESPONDENCE. 


PHILADELPHIA. 


New Lighting Work.—The Electro-Therapeutic Society.—Infringe- 
ment of Bell Patents. i 


THE Electric Light, Heating and Power Company, of Phila- 
delphia. Bucks and Montgomery counties, recently incorporated 
by Hamilton Disston, Charles A. Porter, Peter E. Costello, Thomas 

South and others, of Tacony, has selected a site on the Deia- 
ware river below Tacony, where it will at once begin the erection 
of an electric plant, with dynamos capable of running 500 arc and 
10,000 incandescent lights. The grounds are large, and the build. 
ings will be 80 constructed that they may at any time be increased 
as circumstances require. 

A number of physicians and surgeons have formed themselves 
into an organization called the Electro-Therapeutic Society. Dr. 
George B. Massey is president, and Dr. William H. Walling. 
secretary. The object of the society is to discuss the question of 
electricity combined with medicine and surgery. Heretofore the 
subject has been empirical, and it is pro to take it out of the 
hands of the irregulars, so that the regularly certified practition- 
ers can make it popular from a scientific standpoint. 

The United States Circuit Court yesterdav granted decrees to 
the Bell Telephone Company restraining Edward, George B., 
Henrv F. and Edward Darby, Jr., John W. Stelwagon, Marcus 
Sternberg, Andrew J. and Charles S. Bair, Israel Fleishman and 
Morris and Samuel ыраш from using telephonea containing 
infringements on the Bell patents. 


PHILADELPHIA, Sept. 10, 1890. 


PITTSBURGH. 


New Police System for Allegheny City.—Reducing Fares to Three 
Cents.—Electric Railway Work. — Material Wanted for Fire 
Alarm Service. | 


ALLEGHENY CiTY is about to put a new police telegraph and 
telephone system on the streets, the old one having become so 
defective that it is practically useless at present. 

The Philadelphia owners of the Pitteburgh traction road (Wid- 
ener-Elkins) arrived in this city a few days ago for a conference, 
when they decided to reduce the fares on their road from five to 
three cents. It is understood that tbis cutting of the fare has been 
resorted to by the company in order to compete with the Duquesne 
Traction Company, which is building an electric road almost 
parallel to the traction road. 

At a meeting of the board of directors of the Birmingbam 
Traction Company, held a few days ago, it was decide to extend 
the road from the South Side into Knoxville and Beltzhoover 
boroughs, a distance of seven miles. The new road will be 
equipped with electric motors. 

A number of the electric cars of the Pleasant Valley street car 
line, in this city, have been equipped with a raw-hide pinion 
wheel, by which means the company intends to lessen the noise 
which is now made by the motors. 

Morris W. Mead, superintendent of the bureau of electricity 
in this city, has ordered a lot of new material for the fire alarm 
office. He intends to construct a new key and switch board. 


Ргттавсвон, Sept. 5, 1890. 


BOSTON. 


Edison Work iu Boston.—The M. C. M. A. Exhibition. —Postal Tole- 
graph Company's Plant. 


THE Edison Illuminating ОУ. of Boston, are making 
rapid strides with their increase in Head Place, and have just put 
in two Babcock & Wilcox boilers, and arenow engaged in putting 
in two tubular boilers fitted up with the Jarvis setting, and fur- 
nished by the Jarvis Engineering Company. They have com- 
menced on their new brick smoke-stack, which will be 26 feet by 
13 feet by 150 feet high, and are laying the foundation for two 500 
h. p. vertical engines, which, when set up, will be belted to four 
No. 60 Edison dynamos. The Edison Company have now com- 
pleted their underground construction work, and have covered 
nearly all the important streets in the city. 

The 17th triennial exhibition of the Massachusetts Charitable 
Mechanics’ Association opens at the Mechanics’ Building, on the first 
day of October, and the electrical department promises to be very 
interesting, as numerousexhibits have already been arranged for. 
Space can now be secured, and various electrical exhibits are ar- 
riving every day. The 55 afforded for exhibiting in the 
East the most recent developments in electrical engineering is a 
good one, and should not be missed. 
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The Postal Telegraph-Cable Company's central office was re- 
moved Sunday from 177 Devonshire street to more commodious 
aud elegant quarters at 234 Devonshire street, opposite Winthrop 
square. The principal improvements consist of increased accom- 
modations, whereby the force of operators can be enlarged from 
40 to 90, an increase in the number of switchboards and loops. 
whereby the rapid transaction of business is greatly facilitated, 
and the substitution of dynamos for batteries in the generation of 
the electric current. 

Under the old system of batteries the establishment used 4000 
cells, but now by using dynamos the same result is gained by 
means of coils of resistance, which regulate the current for wires 
of whatever length. 

In the basement are two 10 h. p. Westinghouse motors, each 
run on alternate days by power from the Edison central stations, 
and, connected with the dynamos, eight small Westinghouse gen- 
erators, varying in potential from 20 to 300 volts, according to the 
length of line and number of instruments to be operated. 

The entire work has been done under the supervision of Frank 
W. Jones, the general manager and electrician of the company. 
In sending and receiving telegramsa quadruplex system invented 
by Mr. Jones is used. The officeis under the management of Mr. 
E. B. Pillsbury, who is universally courteous to all visitors in ex- 


plaining the new system, and showing them every detail of con- 
struction. | 


Boston, Eept. 13, 1890. 


DUPLEX GAS ENGINES. 


BY ELMEB A. SPERRY. 
IT was Prof. Fleeming Jenkin who first gave to the world the 
mathematical demorstration of the increased economy attend- 
ing triple and quadruple expansion in the steam engine. Prof. 


THE ELECTRICAL ENGINEER. 


317 


we take equal units in either case. In the comparison of the two 
motors as heat engines, size for size, the actual performance of 
the gas engine is over two hundred per cent. better than that of 
the steam engine, with a vast unexplored region beyond in the 
case of the gas engine, giving promise of great improvement and 
higher economy than the most excellent performance yet 
recorded. 

In considering the great problem of transforming heat energy 
into electrical and mechanical energy it may be well to investi- 
gate the laws of operation and working of a system that has al- 
ready realized so much in the direct line of transformation of heat 
into mechanical motion. 

The gas engine is a hot air engine in which the air as it is 
drawn into the cylinders is charged with a substance which may 
at the proper moment yield the heat required to increase its bulk, 
the confining of which develops the pressures utilized in moving 
the piston. This increase of bulk on ignition, and the correspond- 
ing pressure of the air, is from four to five times. Thus, if the air 
or mixture in the cylinder at the time of ignition is 40 pounds, 
the pressure resulting from ignition is about 200 pounds. The 
ignition does not cause an explosion, as is usually supposed, but, 
on the contrary, the inflammation goes forward until a certain 
pressure and temperature is reached, and at this point is arrested, 
and further inflammation is developed as the piston goes forward 
and the pressure thereby tends to decrease. The writer has seen 
cards from gas engines in which constant pressure was developed 
throughout nearly the entire stroke. This is especially the case 
with lean mixtures, or below 1144 of air to 1 of ordinary illumin- 
ating coal gas. 

This system of transferring the furnace, wherein the energy is 
primarily developed, into the cylinder of the engine itself, and 
there utilizing directly the beneffts, of combustion, is undoubtedly 
the greatest step in advance of the present balf century in the 
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FiGs. 1 AND 2.— NEW DUPLEX Gas ENGINE. 


Thurston, in this country, in a recent paper, has pointed out the 
extremely high theoretical attainment of the latest forms. He 


direction of high economy and efficiency. There is no doubt 


says in fact that these have now arrived to so perfect a condition 
that the range for further improvement is probably very narrow, 
and the gain still to be made must come slowly and painfully.” 
The first named eminent authority has further made the state- 
ment that ‘‘the actual achievement of the steam engine has near- 
ly reached the limit of the possible.” 

The efficiency of the steam engine when taken as a measure of 
the recovery of power from the total power.equivalent of the heat 


employed, following the most improved methods, is only about ten 


per cent. when large units of po 


wer are considered. To compare 
this performance with that o 


the gas engine, it is but fair that 


that the engine of the future is to have its furnace in its cylin- 
der, thereby eliminating the gigantic waste attending latent heat 
which is encountered in the case of steam. The high performance 
of 1.4 pounds of coal per horse power per hour in а ten-horse 
power engine compares favorably with from 7 to 13 in the steam 
plant of equal size. 

This being true, the question is asked, * Why are not gas en- 
gines more sought and employed for ordinary power purposes? " 


"Ihe answer to this question can only be found by a study of the 


performance of the present gas engine, noticing the difficulties en- 
countered and the limited application to the more exacting power 
consumers, and the devices resorted to in the attempt to overcome 
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some of these difficulties. The greatest evil of the present method 
and cycle of operation in the gas engine is the want of uniformity 
of speed in the power develo This is owing to the fact that 
usually but one out of four, requently one out of eight, of the 
strokes or units of power is available for producing effective re- 
sults. The others are not only non- productive. but actually con- 
sume the energy developed in the one. It is true that engines 
have been produced that make every other stroke an effective 
stroke; but this system at best produces irregularity that renders 
it indifferent for driving more delicate machinery, especially elec- 
trica] generators for lighting purposes. It is true that dynamos 
may be driven by existing engines to supply storage batteries 
with some degree of success. But where direct illumination is 
required, the noticeable irregularity and throbbing prohibits gen- 
eral adoption. 

The gas engine of to-day undoubtedly stands in the same posi- 
tion as the steam engine in 1860, when Charles T. Porter first pro- 
posed to develop double or triple the power from the same weight 
of materirl for the same weight of engine. by increasing 
the number of its power producing elements per minute 
from 50 strokes, as was the practice, to 250. Or to follow 
history in steam engineering still further back in the days of 
Newcomben and Crawley, when all cylinders were sing e-acting 
and & multiplication of cylinders was required to increase the 
number of power strokes. | 

The commercial gas engine of to-day has а single acting cylin- 
der. The difficulties of packing against the high temperatures 
have been found, and probably will remain, insurmountable. 
French engineers have sought in vain, through long continued 
and expensive experiments, to find methods of packing a piston 
rod against the high temperatures of the cylinder, and thus to 
оше a double.acting gas engine. The American engineers 

ave heretofore tried, but thus far have failed, to produce & 
double-acting gas engine. | 

The most successful] practice in gas engines has been followed 
in producing the engiue illustrated herewith, that is, single act- 
ing combustion cylinders are used which are placed opposite to 
each other and form & single mechanical element. Midway be- 
tween them is a cylinder of larger bore performing the office of a 

ump for transferring the mixtures to their proper destination 
fore combustion. The compound piston, which reciprocates in 
these three cylinders, is also a single mechanical element, the 
two ends of similar size forming plunger pistons operating in the 
combustion cylinders, in the middle of which is an annular en- 
largement, which fits the larger bore of the pump cylinder. The 
differential area so produced between the combustion piston and 
the pump cylinder is the area which is available for transferring 
the gases and forms the piston area of the pump cylinder. 

]t is to this element, namely, the annular-shaped pump piston, 
that the main piston rods, E, two upon each side, are attached, 
as may be seen in Fig. 1, thereby eliminating the necessity of 
packing against the high „ ; the only pack ne required 
in the piston rods is against the low pressures of the cold mixture 
within the pump. It will be seen in Fig. 2 that the two combus- 
tion cylinders are at рр ends of the compound cylinder. 
The water jackets are shown at F. Along parallel to the front 
cylinder are the cored passages, G, in which the two piston rods, 
E, connecting with the cross head, reciprocate. e packing 
glands, I, are required to pack only against the ‘small pressure of 
the gases in the pump cylinder. This pressure is so slight that it 
may be wholly disregarded. NOES 

he law of operation or cycle of the engine is as follows: The 
ump is double acting and is provided at either end with an 
induction valve, below which is a screw, by turning which the 
seating of the induction valve may be varied. This varies the 
pressure within the pump, and, therefore, the amount of mixture 
transferred into the combustion cylinder previous to ignition. 
The ignition is performed by the electric spark, the two igniters 
being coupled in multiple arc. The mixing device is peculiar, 
extremely simple, and consists of a valve, 0, covering both gas 
and air pe in a perforated plate. This valve is so large as to 
nearly fill the circular space in which it is contained, leaving only 
& very narrow circular slot at its periphery. The gas and air as 
they are drawn through this narrow slot are given a very high 
velocity by the suction of the pump at either end. A wire gauze 
diaphragm, в, stands immediately in front of this passage and 
completely breaks up the rushing gases as they emerge from the 
slot. These, as they reunite, form а most intimate and complete 
mixture. 

Experiment has shown that this mixture attains almost theo- 
ética! perfection, aiding materially in the perfection of combus- 
tion and economy attending the operation of the engine. The 
compression of the engine is from 35 to 45 pounds before ignition 
when the engine is working near its capacity, and from fig- 
ure down to atmospheric compression when working less than 
its rated capacity. A governor on the axle is connected by a rod, 
X, to the two screws beneath the induction valves, and thereby 
automatic regulation is obtained, which is found in practice to 
hold the engine within three per cent., from full load to zero. 

The actual performance of the engine is very high, being from 
19 to 21 cubic feet per horse-power hour. The perfect uniform- 
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ity of speed is obtained, owing to tlie fact that every stroke is 
effective, and a comparatively small weight of engine is required 
to the horae-power. Chief among its merits also is its low cost 
of manufacture. 

A 18 horse-power engine of this make weighs only about 1900 
pounds, and requires but a small fly-wheel, and for purposes 
of driving dynamos the fly-wheel may be used for a band wheel, 
about the same practice being followed as in steam engineering 
in determining the weights of these elements. 

The engineering department of the Patent Office looked upon 
the case with unusual interest owing to the fact of its being the 
first system of construction which rendered the double acting gas 
engine feasible, and a patent containing some sixty-five claims 
was granted upon it. 


REPORTS OF COMPANIES. 


THOMSON-HOUSTON ELECTRIC CO. 


The following item of interest is from the Boston Herald: 

The Thomson-Houston Company has been selling preferred 
stock, but not in the market. It has been sold privately, for home 
and foreign investment, and the proceeds are being used to take 
up the outstanding notes. А few statistics regarding this com- 
pany’s capital stock will be of interest: 


Preferred stock сһагїегей.................................. $ 5.000, 00 
Common stock chartered............ esa erate sd a ANE SS 10,000,000 
Preferred authorized for issue by shareholders. ........... 4,000,000 


D'o commolu uneses ] ð V e are dis " 
Preferred stock issued, а®%зойцї.......................555555›* 
Common stock issue ҮЛҮ АСЫ 4 000 


This shows an increase of $2,500,000 in the outstanding pre- 
ferred stock the present year. Besides the proceeds from stock, 
the company has yet to receive some $1,000,000 from its debent- 
ure notes, and has plans which may soon retire every dollar of 
floating obligations, except current bills which current income 
takes care of. A cash dividend upon the common stock in Jan- 
uary is quite within the range of probability. The company has 
orders footing over $4,000, on hand in its various departments, 
and a high authority says it will earn $2,000,000 net in the last 
half of the year. The same authority says that when the present 
management acquired the original property it paid $40 per share 
for stock on which $17 had been paid in, and its earning power 
was 5 per cent. It then had two sub-companies using its appara- 
tus and paying tribute. To-day the accounts showed about $45 
per share actually invested, counting the patents as nothing, and 
the earning capacity was 20 per cent., and there were 1,000 to 
1,200 sub-companies to use its apparatus and pay it tribute. More- 
over, its rivals, like the Brush and Fort Wayne companies, were 
now a part of its assets. 


STOCKS AND BONDS. 


WESTERN UNION.— The Directors of The Western Union: Tele- 
graph Company have decided to pay a dividend of 1% per cent. 
on the capital stock Oct. 15. The incomefor the quarter ending 
Sept. 30 is estimated at $2,000,000. The dividend will require 
$1,077,400, and after paying fixed charges there will be left, it is 
figured, a surplus of $10,642,388.80. he surplus July 1 was 


$9,962,983.80. 
COMMERCIAL CABLE.—A uae dividend of 116 per cent. 
upon the outstanding stock of the Commercial Cable Co. will be 


paid Oct. 1 for the September quarter. 


AMERICAN BELL.—The directors of the American Bell Telephone 
o m declared an extra dividend of 8 per cent, payable 
october 15. 


TROPICAL AMERICAN TELEPHONE CO.— The stockholders of the 
Tropical American Telephone Company can collect a dividend of 
10 per cent. per share Oct. 1, to stock of record Sept. 15. Books 
will close Sept. 15 to 20. There will prope be dividends also 
Jan. 1, 1890, and April 1, 1891, as funds are in haud. 


4 
THE MODERN MATCH. 


Husband (getting ready to light the gas)—'' My dear, I wish 
you would remove all newspapers and other combustible material 
to the next room. Then send for several pails of water and have 
them handy,” Wife—‘‘Why, what for?" Husband — "I 
am going to strike a match. Of course it will break, and there 
is never any telling where the burning end will land."—Street & 
Smith's Good News. 


Mn. F. О. RUSLING is to represent the Connecticut Motor Co. 
at the Edison Convention in Minneapolis, and also at the St. Louis 
Exposition. 
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QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities. of 18 Wall street, this 
city, reports the fo'lowing quotations of September 12th from 
New York, Boston and Washington :— 


NEW YORK. 
‘ BID BID. 
W. U. Tel. Coo . | B&N | Edison Gen. Elec. Co.. .. 90 
American Tele. & Cable... | 83 Edison Gen. Co. Def d.. oe 
Centl. & So. Amer......... 157 Conso.‘d Elec. Lt. Co .... 0n 
Mexicau..... MEE COR 205 | Edison Шок Co. N. . 676 
Com. Cable Co. " | U.S. Elec. Lt. Co 35 
Postal Tel. Cable 49 | | 
BOSTON. 
BID. BID. 
Thomson-Houston......... 4194 Westinghouse........ .... | 3:4 
“ Pref'd. ... 25i Ft. Wayne Co. | 113 
1 Series C..... 13 Am. Bel! 224 
s uu: 54 | MU i 48} 
T Int. Co..... eas New England............. j 51 
Thomson ошак Со...... 2x Мехїсап.................... 90 cts 
Thomson Eu. Welding..... 81 Trop. American........... А 
Edison Phon'gph Doll..... 2 
WASHINGTON. 
| BID. | BID 
Penna. Telephone. | 25 UV. 8. Elec, Lt. (Wash)... 169% 
Ches & Pot. Telephone..... T Eck. & Sold. Home 
Amer Graphophone....... | 16 Elec. nnr. ĩ˙ | 66 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Co Tm | 384 


PATENT NOTES. 


INTERFERENCE ON ALTERNATING DEVICE OPERATING BY 
REPULSION—W. STANLEY, JR. vs. ELIHU THOMSON. 


The interference in the United States Patent Office pending for 
nearly two years between an application of William Stanley, Jr., 
and the previously issued patent to Elihu Thomson, on the well- 
known alternating current motive device operating by repulsion, 
was decided by the Examiner of Interferences on the 4th inst. in 
favor of Prof. Thomson. The subject-matter of the interference 
covered broadly the principle which has been treated so fully in 
the lectures of Prof. Thomson, and has recently been taken up by 
foreign Е апа made the subject of published lectures 
by them also. 


INVENTORS RECORD. 


Patents issued Sept. 2, 1890. 


Alarms and Signals :— Automatic Electric Annunciator, J. W. I.uthe and 
A. E. Jeavous, 435,440. Push-Button, О. Н. Streickenberg, 435,866. 


Conductors, Conduits aud Insulators :— 4oparatus for Covering Electric 
Wires, A. G. Holcombe, 435,029. Pole for Electric Wires, etc., E. Verstraete, 
495,872. 

Distribution :—Automatic Regulation of Electric Circuits, G. B. Prescott, 
Jr., 435,545. Device for Controlling the Current of Electric Generators. 
H. W. Leonard, 435,700. 


Dynamos and Motors:—Electric Motor, Н. N. Blades, 485,689. Means of 
Making Armatures for Dynamo-Electric Machines, T. A. Edison, 485,690. 
Hectrie Motor, H. Groswith, 435,744. Electric Current Regulator, E. H. 
Johnson, 435.899. 


Galvariic and Thermo-Electric Batteries Battery Compound. E. M. 
G. Hewett, 435,421. Process of and Apparatus for Generating Electricity, 
T. A. Edison, 435,088. 


Lamps and Appurtenances :—Switch for Incandescent- Lamp Sockets, W. C. 
Bryant, 435,578. Manufacture of Filaments for Incandescent Lamps, V. М. 
Hobby, 485,600. 

Measurement :— Electrical Measuring Instrument, G. W. Walker, 435,550. 

Metal-Working :— Method of Electric Welding, M. W. Dewey, 435,648 dnd 
435,644. 

Miscellaneous :— Electrice Switch, C. W. Huntington, 435,424. Workman's 
Time-Recorder, F. L. Fuller, 435,582. Electric Cigar-Lighter, J. Roberts, 
435,668.  Electric-Current Indicator, A. B. Herrick, 435,695. — Electrical 
Indicator, J. W. Howell, 485,896. Electrical Controlling and Operating 
Apparatus, E. H. Johnson, 435,897 and 435,898. 
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Railways and Appliances :— Electric Conductor for Street Railways, L. M. 
Perkins. 435,447. Electric-Railway Closed-Circuit System, Malone Wheless, 
435,471. Block- Signal System, M. S. Couly, 435,482. Conduit for Electric 
Railways, W. R. Elliott, 435,486. Electric Conduit, W. R. Elliott, 435,487. 
Means for Supporting Storage-Batteries on Railway-Cars. H. H. Blades, 
435,640. Eleciric- Railway Car, Н. H. Blades, 435.611 and 435,642. Railway 
Signal, W. F. Z. Desant, 435,558. Upward Pressure Contact for Electric- 
Railways, J. A Duggan, 485,559. Electric Railway, R. M. Hunter, 435,662. 
Railway- Signal, M. Cortese, 435,801. Suspending Device for Overhead Elec- 
tric Conductors. E. Thomson, 435,870. Electric Railway, R. M. Hunter, 
435,879. 


Secondary Batteries; -Means for Charging and Using Secondary Batteries, 
T. A. Edison, $35,687. 


Telegraphs:—Telegraphy, T. A. Edison, 435,689. Telegraphy, A. Muirhead, 
435,851. Electric Signaling Apparatus, A. A. Hatch, 435,898 and 485,894. 


Telephones and Appliances: — Telephony, T. D. Lockwood, 485,488 Method 
of and Apparatus for Producing Musical Sounds by Electricity, G. Breed, 
435,679. 


Patents issued Sept. 9, 1890. 


Alarms and Signals :—Electric Burglar or Automatic Fire Alarm, Edmund 
R. Wilder, 486,030. Electric Signal for Railways, George A. Tower, 486,025. 
Electric Signal for Railroads, Frank C. Schroen, 436,154. Electric Danger 
and Safety Signal for Railroads, Edward M. Burt, 436,168. Railway Sig- 
nal, James Richardson, 436,191. 


Conductors, Condaits and Insulators :—IJneulator, J. C. Firth, 430,225. 
Insulator Bracket, H. E. Chubbuck, 436,120. 


Distribution :— Electric Converter, George Westinghouse, Jr., 486,200. Pul. 
sating-Current-Battery System, C. J. Van Depoele, 486, 275. 


Dynamos and Motors :— Regulator for Dynamo-Electric Machines, William 
Stanley. Jr.. 435,982. Magneto Electric Machine, Lamotte C. Atwood, 436,- 
113 Electric Motor, Thomas A. Edison, 486.127. Steam Dynamo Electric 
Machine, Edward C. Newton, 436,148. <Adjustable-Current Reciprocating- 
Engine System, C. J. Van Depoele, 486,276. 


Galvanic Battery :— Electrolyte for Galvanic Batteries, Frank K. Irving and 
Frederick M. Hill, 436,001. 


Lamps and Appurtenances :—Lamp Holder and Switch, Charles H. Her- 
rick, 435.931. Electric Lamp, William D. Graves, 485,967. Electric Incan- 
descent Lamp, John S. Potter, David J. Cartwright and Benjamin B. Keyes, 
436,816. 


Metal- Working: — Electric Power Hammer, Charles J. Van Depoele, 486,277. 
Electric Soldering Iron, C. E. Carpenter, 436,119. 


Miscellaneous: —Method of Regulating Electrically Operated Mechanism, 
Merle J. Wightman, 485,958. Rheostat, Frank Thone, 435,985. Electríc De- 
tonator or Primer, Henry T. Smith, 486,023. Electric Switch, Charles G. 
Perkins, 436,107. Cut-Out for Electrical Translating Device, C. G. Perkins, 
436,087. Lightning Arrester, G. D. Hoop, 436,238. Double Pole Snap Switch, 
Н. H. Crowell, 436,122. Reciprocating Snap Switch, J. S. Gibbs and C. G. 
Perkins, 436,080. Hlectric Valve Controller, Н. W. Deeds, 436 219. Watch 
Demagnetizer, C. F. Berlin, 436,205. 

Railways and Apparatus :—Electrical Traction Apparatus, William Steph- 
ens, 435,983. Portelectric, John T. Williams, 480,281. Electric Lighting and 
Heating Apparatus for Electric Railways, M. W. Dewey, 436,125. 


Secondary Batteries :—Secondary Battery Plate. Thomas P. Whittier, 
486,050. 

Telegraphs :— Electrical Amusement Reporting Apparatus, Melvin D. Comp- 
ton, 435,961. 


EXPIRING ELECTRICAL PATENTS. 


Reported by F. B. Brock, Patent Attorney, 639 F street, Washington, D. C. 
Expiring in September, 1890. 


Automatic Теіезтарћ, G. Little, 142,481; Perforating Telegraph, 149,486 ; 
Relay and Sounder, 142,436 ; Battery, A. L. Nolf, 142,502, September 2, 1873. 
Regulator, T. A. Edison, 143,688, September 9, 1873. Telephonic Telegraph, W. D. 
Sargent, 142,817 ; Morse Register, M. F. Wessmann, 142,825; Transmitter, M. 
F. Wessmann, 142,826 ; Regulator, G. F. Lufbery, 142,925, September 16, 1878. 
Battery, Т. A. Edison, 142,999, September 23, 1873. Key, D. L. Parkhurst, 143,298; 
Multiple Telegraph, M. Gally, 148,840, 148,941 ; Fire Telegraph, J. H. Guest, 148,- 
344 ; Tool or Machine, D. M. Smyth, 143,888, September 30, 1878. 


(Copies of drawings and specifications of any patent will be furnished by Mr. 
Brock, at 15 cents each.) | 


FIRE AT THE BROOKLYN INSTITUTE. 


A fire, for which no origin has yet been suggested, broke out 
on Friday evening last about 6 o'clock in the old Brooklyn Insti- 
tute building, where so much educational, literary and scientific 
work has been done. Before the fire sto the building had 
deri d been gutted, and few thi of value were saved by 

of. Hooper. Among the sufferers the fire is Prof. Vander- 
Weyde, who had in the building & most interesting and valuable, 
as well as irreplaceable, collection of electro magnets, telephones, 
batteries and other electrical apparatus. 
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TRADE NOTES AND NOVELTIES 
RND MECHANICAL DEPARTMENT. 


INDURATED FIBRE FOR SUBWAYS AND CONDUITS. 


REFERENCE was made in the last issue of THE ELECTRICAL 
ENGINEER to the use of indurated fibre pipe for underground tele- 
hone work in Philadelphia, where, according to Dr. S. M. Plush, 
1t has proved very satisfactory and has stood severe tests during 
a period of over 18 months. This material now bids fair to assume 
considerable importance in subway work, and deserves the atten- 
tion of the electrical public. It is made by a patented process 
from long wood fibres, separated, washed free from all says and 
gums, molded while in a pulpy state into the requisite size and 
shape and then subjected to great hydraulic pressure. After this 
it is treated and hardened by a special chemical process that ren- 
ders it impervious to moisture, acids or gas. It is, moreover, 
extremely bag he and durable, and will withstand enormous crush- 
ing straios. The tensile strength is about 1,1U0 pounds to the 
square inch. Its weight is about one-fifth that of iron for equiva- 
lent service in pipe form. It will resist over 200 degrees of heat, 
is remarkably insensible to the rigors of winter, and is easily 
handled as well as readily reamed and threaded. 

The method adopted for the use of this pipe for electric light 
subway work is practically as follows :—The manhole chambers 
have a bottum of asphalt concrete upon which is placed a flooring 
of indurated fibre in a slab about an inch or more in thickness. 
The walls of the chamber are similarly treated. The wires are 
carried through these manholes in rubber tubing, which fits 
tightly on either side of the chamber over a nipple with screws 
over the ends of the pipe. A packing of phenicite helps to exclude 
moisture and seals the whole hermetically. This phenicite is a 
plastic compound capable of resisting very high temperatures in 
connection with electrical work. The pipes used are generally 114 
inches ine ide diameter with }¢ inch shell, and are joined together 
with collars, in which they are fastened by means of :crew 
threads. The junction box, made of the same material, is about 
12 inches long, 6 inches wide and 5 inches ceep. The ends are 
tapped for screw threads and the main pipe screws into them on 
either end. The Fox has a removable cover which is fastened 
with iron machine screws, countersunk. The heads of the screws 
are treated with wax or similar preservatives to prevent oxidiza- 
tion. The inner edge of tlie box is grooved and a perfectly tight 
connection is made by means of liuen gaskets thoroughly saturated 
in phenicite. 

The service pipes, when it is necessary to make an angle, are 
fitted with screw threads and are made a little smaller than the 
cover apeitures through which they pass. They are fastened by 
jam nuts, placed respectively on the inside and outside of the box 
cover and made tight by gaskets served with phenicite. 

To make it unnecersary in new constiuction or repairs to 
remove pipe protecting service wires, the service or side pipes at 
the threaded part are made slightly larger than the main part of 
the pipe, in order to allow the outside jam nut anu the cover to 
slip back over them, when unscrewed, for the purpose of exposing 
the main wires. d? 

The operation of connecting from the main wire to a house or 
to any point at right angles is as follows: —A trench is dug from 
the street main to the point requiring service and tonnection is 
made at the service point. This service wire is then strung 
through pipe and collars of the same material, until the junction 
box in the street is reached. The service wire is connected with 
the main wire passing through junction box. The service pipes 
and collars are then screwed tight, each joint being carefully 
cemented with phenicite. . 

The pipes are laid in a concrete of cement, sand and gravel, 
the faces of the boxes being left fiee of the concrete for easy 
removal. * 

The junction boxes occur every 50 feet and are placed one 
above another, either in direct line or staggered. A number of 
pipes are used as service pipes along the route and can be changed 
over at manholes, bringing another set of apertures in the next 
section or block. The phenicite is used to insure perfect joints 
and to facilitate construction. It is also applied to the surface of 
the conducting wires as a lubricant to facilitate drawing them 
through the conduit, thereby preventing injurious abrasion or 
strain. 

Such, in brief, is the method adopted in subway work for light- 
ing wires, with modifications for telegraph and telephone wires, 
or for combination of all three services. 

This system is now being introduced by the Indurated Fibre 
Pipe Co., of 40 Wall street, this city, with factory at Mechanic- 
ville, N. Y. Mr. J. L. Brownell is president; Mr. Jonathan 
Brownell, treasurer, and Mr. H. J. Medbery, secretary. As men- 
tioned above, it is already in successful use in Philadelphia, where 
40 miles are laid. In Detroit, the Detroit Electric Light Co. have 
about 20,000 feet, and the local Edison company some also. The 
Pennsylvania Railroad Co. have it laid in five different places, 
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each with conditions of its own, and it is highly reported upon. 
The Badger Illuminating Co., of Milwaukee, and the Mt. Morris 
Electric Light Co., of this city, are both using it; and the Fort 
Wayne Electric Co. have adopted it for all their work. It has 
also been used for work in the Bonair Hotel, at Augusta, Ga., by 
the Edison company, and in the new hotel at Fifty-ninth street. 
Mr. Medbery informs us that he has never had a single unfavor- 
able report on it, but that in every case it is working well. Speci- 
mens that have been underground for four years were exhumed 
and tested recently and showed no change whatever, being as 
good as when laid. 


MOTOR BUSINESS OF THE EDISON GENERAL 
ELECTRIC CO. 


A SHORT time ago the hint was thrown out in THE ELECTRICAL 
ENGINEER that the “ ера motor" field open desei ved to be 
worked all the year around. There seems to have been a general 
impression that the great harvest time for small motors is the hot 
season when fans are in the briskest kind of demand ; and that 
when the summer draws to a close, the central station superin- 
tendent can rest on his laurels in the power department and con- 
centrate his energies upon the lighting business. In fact, nothing 
could be more of a mistake than this. Even so far as fan motora 
alone are concerned, the opportuuities of sale are certainly excel- 
lent during the winter months, when in hot and crowded rooms 
ventilation is required that cannot be obtained by the opening of 
windows ; and when, in various places, quite as much in January 
as during July, agitation of the air is required to keep it pure and 
fresh. There are, moreover, numerous tlelds of work that have 
yet been untouched or barely scratched. In the household, for 
example, the little motor that can do so much to lessen the work 
and alleviate the worries attaching to domestic duties, is almost 
a total stranger, even intowns and cities where the electric circuits 
are well nigh as familiar and common as waterpipes. What are 
50.000 small motors among the millions of families of this country ? 
What would even 500,000 be? And, then, there are the countless 
small industries where a quarter or a half of a horse power avail- 
able in this handy form proves the most valuable of aidsand acquisi- 
tions ; yet how small is the number of minor establishments where 
the diminutive *‘ jack of all trades" has been set humming his 
cheery ture! Nothing could tend more to the diversification of 
industries and the perfection of handicrafts than the possession of 
these compect little mechanisms. 

Recognizing these facts and many others that belong to the 
subject, the Edison General Electric Co., through its stationar 
power department, of which Mr. H. Ward Leonard isthe chief, 

just issued a special announcement, to be found elsewhere, 
in our advertising columns, on the work it is ready to do in connec- 
tion with the development of the small motor business. i 
special circular of the Company calls attention to the small motors 
it is handling, and gives a variety of information as to their size, 
speed, etc. It also gives data in regard to the Edison generators, 
which are being found not less useful for power work than for 
lighting. Altogether the company isto be congratulated upon 
its enterprise in this line and upon what must be regarded as its 
timely movement in arousing the activities of central station 
companies for a winter campaign. 


A WORD OR TWO ON ACCUMULATORS. 


AN interesting batch of circulars reaches us from the Accumu- 
lator Company, of 44 Broadway, this city. One of them consists 
of a number of recent testimonials dealing with a variety of uses 
to which the cells have been put. Thus Potter Palmer tells of the 
work done in the big Palmer House iu Chicago and at his private 


residence. Another letter from Mr. G. Clark describes their use 
in connection with motor fans used on Atlantic steamships for 
ventilation purposes. Oneletter comes all the way from Hono- 


lulu, telling how, in the far off Sandwich Islands, James Cam 

bell, C. B., has tempere exile by UAE a чо plant into his 
residence at Waikiki. Lieut. Bradley A. Fiske tells how the cells 
he had on board the U. 8. 8. Chicago“ were often roughly 
handled, used as targets by expectorating seamen, and washed off 
with salt water, but were very satisfactory in all his experiments. 


.Mr. F. Jarvis Patten, the well-known inventor, deserves quoting 


in full. Under date of July 22, this year, he writes: ‘‘I have 
your storage batteries constantly since November last at my labo- 


‘ratory here as well as in Philadelphia. I have used the ‘15M’ cell 


of your most recent and improved form for driving the distributor 
motors in my multiplex telegraph system also for past month. I 
have used 60 cella of your smallest size battery, originally de- 
signed for medical apparatus only, in lieu of about 125 cells of 
ordinary gravity battery, for telegraphic transmission over the 100 
mile circuit I use daily between New York and Philadelphia. 
With reference to the first lot, large size, used for motors, I am 
pleased to inform you that notwithstanding very irregular use, 
these cells have given me thorough satisfaction during the eight 
months I have had them in use, being more reliable for a cor- 
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stant E. M. F. than the dynamo circuit I use for charging them. 
The line battery to small cells occupying six cubic feet of space 


take the place of more than 100 cells of gravity, and require far 
less attention than the latter, and, so far as observed, give better 
results. I consider your improved forms of storage battery far 


superior to any I have seen in use, and with proper care in hand- 
ling, as toc and discharging, they are an 5 
venient and rellable source of current.“ The yachtsman, W. H. 
Starbuck, has been able, with the help of the cells, he writes, to 
get excellent illumination for the ‘‘ Tillie"; and last, but not least, 
one or two of the phonograph companies make report of the re 
пе. they have obtained in using stored electricity to obtain 
stor Р 

With this pamphlet goes a circular dealing specially with the 
use of accumulators for street car propulsion, and the packet is 
completed by a dainty folder, bearin e compliments of Mr. D. 
H. Bates, and addressed to various c of persons likely to re- 
quire accumulators. It will be strange indeed if all this litera- 
ture, evincing as it does a keen appreciation of the value of 
printer’s ink, does not prove effective with the рф По it is ad- 
dressed to. It may be added that the envelope has Stored 
Electricity " on it in large letters. 


THE ELECTRICAL EXHIBITS AT THE MINNEAPOLIS 
INDUSTRIAL EXHIBITION. 


BESIDES the magnificent Egyptian tower of light described on 
another page, the Minneapolis Exhibition this year contains a 
number of notableelectrical exhibits. Among these is Mr. Edison's 
persona! exhibit on the second floor of the building, extending the 
entire 1 h of the light well, and from the light well to the wall. 
Here can be seen working models of all of Mr. Edison's inventions 
which are attracting a great deal of attention from the thousands 
of visitors in the building every day. The phonogtaphic dollsfas 
shown in a spacious theatorium, give intense satigfaction to all 
who hear them, as they are the very latest type made, havifig a 
natural voice and a vocabulary of over one hundred words apiece. 
The phon phs proper are finely exhibited in the art depart- 
ment, under the intelligent care of Mr. A. T. E. Wangeman, 
of Mr. Edison’s laboratory. This isa very popular resort, and those 
hearing the fine records exhibited are delighted with them. 

Besides these personal exhibits of Mr. Edison, the Edison 
General Electric Co., under its representative, Mr. W. S. Howell, 
has a fine exhibit of its products, consisting of dynamos, motors, 
bare and insulated wires and cables, underground conductors 
and electric light fittings, which make an attractive display. 

One of the exhibits which is attracting a t deal of attention 
is that of the Thomson Electric Welding Co., which has a full 

lay of its apparatus for various classes of work in operation, 
welding everything, from a pin to a pipe four inchesin diam eter. 
Mr. Gorton, the electrician from the Lynn factory, has charge of 
the exhibit. 

The Interior Conduit and Insulating Co. have a very neat 
exhibit of their tubes and conduits, which is very interesting to 
Minneapolis people at the present moment from the fact that 
many miles of their conduits are being used on the immense 
system of electric railroads, now being placed in operation in 
Minneapolis. 

Another most interesting exhibit is that of the Carpenter-Nevins 
Electro-Heating Co. Beginning by experimenting in a small 
way à few years ago, the gentlemen comprising this firm have 
utilized the heating properties of electricity for sad irons, griddle 
cake pans, coffee and tea-pots, clothes boilers, vats, “and many 
other appliances for household and laundry use where heat is 
necessary. 


WESTERN THOMSON-HOUSTON SALES. 


The following is a list of the sales made by the Chicago office 
of the Thomson-Houston Co. during August :—National Forge & 
Iron Co., E. Chicago, Ind., 20 arc; A. Н. Andrews & Со., Chi- 
cago, 111., 600 direct incandescent, 110 v.; McDonnell & Church, 
Lowell, Mich., 30 are: McDonnell & Church, Lowell, Mich., 800 
alternating ; Consolidated Piedmont Cable Co., Oakland, Cal , 30 
arc; Н. A. Foster & Co., Pontiac, Ill., 100 direct incandescent, 
110 v.; H. M. Loud & Sons Lumber Co., Au Sable, Mich., 50 arc ; 
Mt. Pleasant Electric Co., Mt. Pleasant, Mich., 30 arc: St. Louis 
Republic Co., 8t. Louis, Mo., 300 direct incandescent, 110 v.; Pen- 
insular Electric Light and Power Co., Houghton, Mich., 50 arc ; 
Albion Electric Light Co., Albion, Mich., 650 alternating; Citi- 
zens Bt. Railway Co., Indianapolis, 30 arc; H. H. Brown, Canon. 
City, Col., 650 alternating ; Dernberg, Glick & Horner, Chicago, 
III., 45 arc and 100 direct incandescent, 110 v.; Cicero Gas, Water 
and Electric Light Co., Oak Park, Ill., 1300 alternating ; Yazoo 
^Water Works and Electric Light Co., Yazoo, Miss., 650 alternat- 
ing ; Yazoo Water Works and Electric Light Co., Yazoq, Miss., 
50 arc; Watertown Electric Co., Watertown, Wis., 50 arc; West- 
ern Electric Construction Co., Denver, Col., 400 arc and 5200 al- 
ternating; Maryville Electric Light and Power Co., Maryville, 
Mo., 80 arc and 650 alternating; Marysville Electric Light Co., 
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Marysville, Kan., 650 alternating ; Brookfield Electric Light Co., 
Brookfleld, Mo., 650 alternating ; Springfield Electric Light and 
Power Co.. Springfield, Ill., 1800 alternating ; Oakland Gas, Light 
and Heat Co., O. : Cal., 50 arc; Edison Electric Light and 
Power Co., Little Rock, Ark., 10h. p., 110 v.; Capital Electric 


h. p., 500 v.; 
Co., Omaha, Neb., 14 h. p., 500 v.; H. D. Preston 
Mo., 10 h. p., 220 v.; Kalamazoo Electric Co., Kalamazoo, Mich., 
50 тау ; Famous Manufacturing Co., E. Chicago, Ind., 800 alter- 
nating. 


WEBTERN ELECTRIC DOUBLE CARBON LAMPS. 


The Western Electric Co. are going right ahead with the 
manufacture of their well-known double carbon arc lamps, and 
will shortly place upon the market a new form of BAD ich is 
superior to anything heretofore got up by them in that line. They 
announce it as follows in & circular which is signed by Mr. C. A. 
Brown :—'' We solicit your orders for double arc lampe. Our 
double lamp has no finely geared clock work ; no close fitting 
sliding solenoid cores ; no steel роза or pivots to rust and stick; 
no gearing to clog with dust. It is 1 theoretically 
the simplest and constructed double arc P and the only 
double arc lamp manufactured for both high and low tension cur- 
rents. We offer to furnish companies using low or high tension 
systems with new double arc lampe Guaranteed to work satisfac- 
torily, and with guarantee against loss on account of suits for 
alleged infringement of patents.” 


— 


WESTINGHOUSE ELECTRIC RAILWAY WORK. 


The Westinghouse Electric and Manufacturing Com Rail- 
way Department, under the ement of Mr. J. L. y, 80 
l known in street railway circles, have now got comfortabl 


settled in their magnificent suite of offices in the Pullman Build- 
Chicago. The offices are situated оп the west side of the 
ding on the ground floor. As you enter is a handsome recep- 
tion „ to the left of which is located Mr. Barclay's private 
office, and behind this a handsomely furnished reception room. 
Back of this again is a large room where a double truck on run- 
ning gear and other adjuncts of the Westinghouse system of elec- 
tric street railway propulsion will be placed on exhibition. On 
the right of the entrance hall behind a handsome oak railing are 
the desks of Messrs. Stewart, Os and Atkinson, the well- 
known traveling representatives of the company. In the rece 
tion hall, Mr. Reid, who has general charge of the office work, 1s 
located, and behind him are the general offices of the company. 
The whole suite is handsomely furnished and beautifully едшррес 
and lighted with incandescent lamps оп tasteful fixtures. e 
whole planning of the offices reflects the greatest credit on Mr. 
Barclay, under whose management it has been carried out. 


THE EVANS FRICTION CONE. 


Tbe Evans Friction Cone Co., of 85 Water street, Boston, in- 
form us tha: they have just taken the contract for fitting up the 
entire plan’ of the Derby Gas Co., Birmingham, Conn., with 
their system of driving dynamos, which has already become a 
familiar ard valued feature in so many stations. The plant is to 
be driven in this manner, partly by water power and partly by 
steam, and the station will be a model one in every respect. 


FIBRONE AS AN INSULATING MATERIAL. 


The attention of the electrical public was recently called in 
these columns to the merits and uses of Fibrone" as an insulating 
material. It is a solid and plastic substance, presenting many of 
the most desirable characteristics of hard rubber. It is a perfect 
non-conductor, absolutely water proof. and proof against the 
weaker acids. It can be made to withstand concentrated acid 
solutions and all actions of alkalies, and is therefore particularly 
useful for battery jars and covers. D 

Experiments have.been made with this substance by several 
authorities, and more recently Fibrone was submitted as au insu- 
lating material to a most severe test in the Merchants and Manu- 
facturere' National Laboratory of New York. 

The result of these experiments plainly showed that Fibrone 
does not flake off, blister, crumble, crack, expand or contract 
under ordinary temperatures, and for special purposes is made 
also to withstand a high degree of heat. Mr. Louis Steinburger, 
President of the Fibrone Manufacturing Co., of New York, and 
inventor of this new and valuable material, asserts that it can be 
made if required absolutely fire proof. It can be sawed, planed, 
drilled, tapped or turned in a lathe, the same as hard rubber, and 
be made heavy or light. It can be given in any of the hand- 
somest, delicate and bright colors, and is & very artistic imitation 
of any natural wood, rare marble, stone, bronze or metal. 

On account of ite exceedingly low cost, Fibrone has already 
entered into competition with hard rubber in almost all kinds of 
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electrical fittings and will be found most economical and valu- 
able either in sheets or in the shape of battery cells and covers, 
switch boards, tubes. rods, bell boxes, rosettes, eto. 

The admirable plasticity of Fibrone is demonstrated by the 
finest specimens of artistic decoration en relief made with this 
material, We have recently seen a variety of handsome electrical 
details made from it, including a line of onyx push buttons. . 


THE NOVELTY ELECTRIC SUPPLY MANUFACTURING CO. 


The above company, of 264 West Fourth street, Cincinnati, are 
very busy at present, having several orders on hand. One from 
the Northwest Thomson-Houston Co. for iron poles amounts to 
$12,000. They have equipped what they claim is the most com- 
plete electrical repair shop in the United States, and are making 
à specialty of rewinding armatures and fields for electric railway 
and electric light plants. They have just closed a very important 
deal with the 8. & C. Electric Motor Co. for handling their motors 
in Soutbérn Ohio, Kentucky and Tennessee, where they have the 
exclusive agency. They also in stock a fullline of combi- 
nation fixtures, wood: and iron poles, etc., and 50,000 Perkins in- 
candescent lampe; everything, in fact, pertaining to electric 
light, electric railway, telegraph, telephone and house work. 
Their business is already much larger than they anticipated. 


THOMPSON, REED & CO. 


Westchester County, N. Y., is fortunate in having its electrical 
railways in the hands of such experts as Thompson, Reed & Co., 
of 82 Liberty street, New York city. The system of territorial 
supervision and inspectorship applied to such a busines is an in- 
dex of the great importance it has assumed in public opinion and 
esteem. . | * а 


MORE ELK-HEAD ELECTROLIERS. 


Afew weeks ago in describing and illustrating the large 
Chicago house of the Great Western Electric Supply Co., our cut 
showed one of the novel elk-head electroliers made by this firm. 
This has attracted much attention at their store, and 18 now one 
of the electrical features at the Chicago Exposition. The firm has 
recently received nineteen mounted deerheads from the Yellow- 
stone National Park, which will also be made into electroliers. 
We understand that most of these are already sold, and will be 
sent out as soon as they are wired up. 


THE EXHIBIT OF JAS. W. QUEEN & CO. AT ST. LOUIS. 


One of the most striking exhibits, as indicating the great ad- 
vance of home manufactures, is that displayed b een & Co.,of 
Philadelphia. This enterprising firm show a full line of their 
standard: electrical test instruments, and for the benefit of those 
who may not have the opportunity of viewing the exhibit, we 
will say a few words regarding what may be seen. 

First should be mentioned the collection of resistance boxes, 
which is probably the finest assortment of American make ever 
placed on exhibit. The Queen standard resistance boxes No. 
10, etandard 0 box (P. O. box), No. 2, and a full line of 
their new portable testing sets make a showing that will interest 
оху electrician. These testing sets appear to possess valuable 
peculiarities, used only by Queen & Co., and we hear it whispered 
that there is a great demand for them. 

Ammeters and voltmeters for all classes of work are attrac- 
tively shown. Well known types are to be seen, such as the Ayr- 
ton and Perry, Deprez - Carpentier, Cardew, electrodynamom- 
ters, and also Queen's new magnetic vane meters, which, while 
but recently placed on the market, are finding many friends. 
They are асра for central stations, electric railways, marine 

lants, isolated plants, etc., and the low prices at which they can 
obtained place them within the reach of all. 

Reading telescopes, galvonometers, speed indicators, testin 
batteries, and other instruments, together witb those mention 
above, ge to.make up an exhibit that reflects great credit upon 
Queen & Co. | 


Мв. FOREE BAIN has been in the city the past week with re- 
gard to the electric railway work in neapolis, upon which he 
is engaged as consulting expert by the local company. р 


Мв. Е. G. BERNARD, special agent, reports recent Sawyer- 
Man plante sold by him as follows Victor Mills, Cohoes, N. Y., 
300 lights; W kill Mills, Troy, N. Y., 150 lights; Austin 
Stairs & Co., rdam, 150 lights; Brandy wine Mille, Norfolk, 
Va., 150; Chesapeake Mills, Norfolk, Va., 100; H. M. Quacken- 
bush Rifle Factory, Herkimer, 150, and residence, 60; W. 
McClyman, Schenectady, 60; Rose Hill Farm, Geneva, 75.. ‹ Тһе 
mill in Norfolk made his forty-ninth knitting mill. 
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“А. B. C.“ 4 

Already the windows of the big new store of Alexander, Bar- 
ney & Chapin, at 20 Cortlandt street, arrest the attention of the 
passerby, and this & good augury of the notice they will receive 
when filled up with a tasteful display of electrical novelties. At 
the present moment one of the windows is covered with a huge 
sign announcing that the firm will begin business there about Oc- 
tober 1; and at the top is a diamond enclosing the letters A. B. C. 
This diamond is the trade mark of the new house, and its selec 
tion is excellent. It willsoon beas well known throughout the 
country as any that has ever been used in theelectrical business, 
' The firm inform us that they have already conducted some 

} lations to a successful issue, and there is no doubt 
that when they start they will carry one of the finest lines of elec- 
trical supplies and novelties in the country. 


THE SAWYER-MAN CO. 


It is understood that, consequent upon the resignation of Mr. 
P. H. Alexander, the management of the Sawyer-Man Co. has 
been entrusted to Mr. G. W. Hebard, who bas already entered 
upon his additional duties at the big lamp factory in West Twen- 
ty-third street. | 


WESTERN TRADE NOTES. 


Mr. A. S. MANNING, assistant 51 of the Chicago office of 
the Thomson-Houston Co., has just been presented with a hand- 
somely engraved gold headed cane by the traveling experts of 
the company. 

Mr. HARRY SMALL, of the Thomson-Houston Company, has re- 
turned from a trip East, where he visited Boston and the company’s 
factory at Lynn, Cape May and other pointe of interest. 

Mr. ERNEST L. CLARK, secretary of the Illinois Material Com- 
pany, has just closed one of the largest pole deals" ever consum- 
mated at Moline, where he will immediately ship 35 carloads. 


NEW ENGLAND TRADE NOTES. 


J. A. GRANT & Co., the well-known Eastern nts for the 
McIntosh & Seymour engines, have removed from their old quar- 
ters, at 248 Franklin street, Boston, to 8 Oliver street, where they 
have much more commodious offices to carry on their largely in- 
creasing business. Mr. Grant reports that the factory at Auburn 
is extremely busy, and that they are taxed to the. utmost to keep 
up with their orders. 


THE EASTERN ELECTRICAL SUPPLY AND CONSTRUCTION Co. 
has been formed with capital of $50,000, with headquarters at 65 
Oliver street, Boston. They will be sole Eastern ta for the 
well-known goods of J. H. Bunnell & Co., of New York, and will 
handle exclusively for the United States the zincs made by the 
Carr Metal Co., of Fall River, Mass. They will also control the 
Auxiliary Fire Alarm for Massachussets, besides other specialties 
which they are not ready yet toname. The company is strongly 
backed by gentlemen well known in electrical circles, and Mr. G. 
H. Buckminster, for four years with the Electric Gas Lighting 
Co., will attend to the wants of customers as head clerk. en 
the company is fairly started, it is their intention to go into the 
electric light and power construction business, as well as fur- 
nishing all kinds of telegraph, telephone and electric light and 
railway supplies. 

THE JARVIS ENGINEERING Co. are enjoying quite a run of busi- 
ness at present in Armington & Sims engines and various boilers, 
furnished with the famous Jarvis setting. Among their recent 
sales may be mentioned 100 horse-power engines for the Lawrence 
Gas Company, Lawrence, Mass.; two tubular boilers, 15 h. p. 
each, for the Edison Illuminating Company, of Boston ; two 250 
h. p. Heine boilers for the Chicago Edison Company ; a 100 h. p. 
supplied to the Ball Engine Company for use in an electrical 
plant in Manchester, Va.; a 1, 000 National h. p. heater for the fac- 
pii of the Thomson-Houston Electric Company, of Lynn. i 
is the largest heater the Jarvis Company have ever installed, and 
weighs over two tons.) They have also shipped a 50 h. p. engine 
for the Middlesex Machine Company, of well, Mass., for an 
1 1 light plant in a new Fs ri an aeg Mer Mass. 
The Jarvis Company are preparing to install a . P. Armington 
& Sims engine in the Mechanics’ Най, Boston, for the exhibition 
which opens in October, and which will drive a Thomson-Hous- 
ton dynamo by means of the Evans friction system. 


THE ROWELL AMERICAN SwITCH Co., of Boston, have installed 
one of their patent switches for operating from electric cars, at. 
the cọrner of Causeway and Canal streets, Boston, which is giv- 
ing great satisfaction. Two ordinary street cars have been fitted 
with the 55 apparatus to operate the switch, and it is re- 
abl: о thorough and severe test. The switch is attracting a 

t deal of attention from electric railroads, and the company 
is having numerous inquiries from roads all over the country. 
The cost is quite small, and the switch is certainly much required, 
and will doubtless ere long be extensively adopted. 
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The honor of a scientific dtscovery belongs, not to him who first 
sees a thing, but to him who first sees tt with expert eyes, not to him 


even, who drops an original suggestion, but to him who first makes : 


that suggestion fruitful of results.—George M. Beard. 
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CONDUIT ELECTRIC RAILWAYS. 


T the convention of the New York State Street Railway 
Association, held in Rochester, last week, electricity 
as a motive power was the leading topic. It may be said 
to bave been the only topie, and all electrical engineers 
must feel gratified at the manner in which the merits and 
benefits of electricity were eulogized by the street railway 
men themselves of their own volition. Both the speech of 
the president and the paper of Mr. McNamara were 
warm in recommending electricity to those interested 
in street railways all over the country ; and both charac- 
terized the overhead trollev system as the best method 
possible and obtainabie at present. 

A few weeks ago we discussed the figures of Prof. 
Adams, compiled for the Census Bureau, showing that in 
56 leading American cities electricity is only used on 8.26 
per cent. of the street railroads, while, as we pointed out, 
taking the country as a whole, the percentage rises at once 
to not less than 25 per cent. of roads and mileage. This 
difference can only be accounted for on the ground that it 
is impossible to overcome the strong antipathy entertained 
in many cities towards poles and overhead wires. Even 
where these street fixtures are tolerated, there is objec- 
tion to an extension of the system for new classes of 
service. In fact, the public, worked up by the sensational 
stories of reporters in search of the ghastly and picturesque, 
has come to look upon every street corner with a 
pole on it as a possible Calvary ; and here in New York, 
this very week, we have the mayor of the city seeking to 
palliate a gross piece of carelessness on the part of a line- 
man who, unfortunately, gave up his life on the pole he 
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had climbed. If this be the condition of affairs, as it is, 
and if it still be, as it is, the determination of electrical 
inventors and engineers to operate nearly every one of the 
Btreet railroads by electricity, resort must be had for the 
bulk of city work to other methods than those of the over- 
head wire and trolley. 

Hence it is that storage battery traction is now receiving 
80 much attention, the failures of the past acting simply as 
а stimulus and an incentive. There is more activity in 
that field to-day than ever before. But in the meantime, 
the conduit system of direct supply, which had fallen into 
desuetude, especially since the attempts in Boston, has 
again been resorted to, and it is believed by many that 
eleotric traction in the larger cities is to fullfil its mission 
through the agency of the conduit. We publish in this 
issue a very complete description of a new system that de- 
Serves attention not only on its own account but because 
of the special circumstances attending the development of 
Street railways in Washington, where it has been put in 
successful operation experimentally. In legislating on this 
subject for the District of Columbia, Congress has decided 
that there shall be no resort to the overhead system. If 
electricity is to be employed it must be in some other way 
than that ; and the legislation has been made absolutely 
prohibitive. At this juncture, the conduit system de- 
scribed in our pages has been brought forward, and as it is 
опе in which only the sections under the traveling cars 
deliver current, the others being dead, it can readily be 
understood that Washington is very much interested in 
the matter. The question is one, however, which, as we 
have shown, concerns some forty or fifty other cities, to say 
nothing of numerous towns ranging upward to 50,000 
inhabitants ; and we do not think we are mistaken in say- 
ing that the conduit system, after having thus been relega- 
ted to obscurity as a direct method of supplying current 
to the car, will very shortly come to the front again in a 
commanding manner, 


THE USE OF STREETS BY PRIVATE CORPORA- 
TIONS. 


A SPECIAL committee of the city government of Boston 
was appointed recently to report upon plans for securing 
some return to the city for the use of the streets by pri- 
vate corporations operating under franchises and ordi- 
nances. The subject is an interesting one, and the conclu- 
sions and data of the committee deserve not to be over- 
looked. The committee report that they found that the 
local telephone companies of Amsterdam pay to the city, 
annually, 214 per cent. of gross receipts ; in St. Louis, 
5 per cent. of gross receipts; and in Philadelphia, $1 
annually for each old pole, and $5 for each new pole, 
used for the support of wires. Street railway companies 
also pay large amounts for their locations; In Amsterdam 
they pay 5 per cent. of their gross receipts, annually; in 
Baltimore, 9 per cent. of gross receipts, with an additional 
tax on each car; in Newark, 21 per cent. of capital stock; 


. in Providence, a certain fixed sum; in St. Louis, a percent- 


age of gross receipts on a sliding scale; while in New 
York State all street railway franchises are now sold at 
auction for the highest offer above a certain fixed percent- 
age of gross receipts. The method most generally adopted 


324 


is to require the payment to the city of a percentage of 
the gross receipts. 

The committee come to the conclusion that no scheme of 
taxation is desirable that induces the corporation taxed to 
lessen the amount of convenience it furnishes to the public. 
Thus, for instance, a tax of so much per car would tend to 
reduce the number of cars put into commission, and the 
public would suffer from crowding. On the whole, the 
committee dislike such a method as the above, which 
obtains in Baltimore, for example, and incline to that 
favored in Philadelphia, where the tax is, for instance, on 
each pole. Thus, they would require a corporation to pay 
a fixed sum for each mile of track, or for each pole put up, 
or for each mile of subway occupied. Here, again, how- 
ever, there is danger. In New York, the local companies 
find the rate of $1,000 per mile of subway duct rental exces- 
sive, and a tax on top of that would certainly prove a most 
serious burden on their business. It is stated that so far 
Boston has enjoyed less revenue than any other city from 
the privileges it has granted. Granting that the privileges 
have a fair market value, it is hard to see that Boston has 
suffered particularly from its generosity to the corporations 
that supply its people with light, means of locomotion, and 
other things. 


IMPROVEMENTS IN TELEPHONY. 


Tug improvements which are steadily going on in tele- 
phone work are evidence of the fact that this branch of 
applied electricity is in the hands of men who realize that 
telephony involves engineering in all its branches to a de- 
gree unfortunately lost sight of in its early days. With 
the high standard of construction which is now being ob- 
served both in the office and outside of it, marked improve- 
ments must follow, and with them come others which add 
enormously to the value of the line as a working medium, 
One of the most valuable of these, recently brought 
out, is that of the simple device due to Mr. J. J. Carty, by 
which the talking capacity of a given line to which a num- 
ber of instruments are connected is enormously increased. 
Our readers may recall that in the early days of telephony, 
when individual call devices occupied the attention of nu- 
merous inventors, the limit to the number of stations which 
could be placed on a single line was soon reached on ac- 
count of the retardation caused by the bell magnets, which 
were placed in series. In Mr. Carty's arrangement the high 
resistance bells are all placed in shunt across the line, and 
the defects heretofore experienced are entirely absent. The 
results already obtained in practice leave no question as to 
the general adoption of this system, Its value, however, 
exists further than in the mere improvement in transmis- 
sion obtained by it, which comes out most strongly in the 
application for long distance service. By the use of this 
arrangement it is evident that there is considerable saving 
in the length of conductor necessary to connect stations, 
especially those lying at a distance from the main line. 
Thus, instead of running a double loop to such stations, a 
simple metallie circuit may now be used in the same way 
as branches are run from incandescent circuits. The device 
is one of those simple improvements which are far reaching 
in their effect. 
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Electricity at the World's Fair. 

THE various appointments in connection with the Co- 
lumbian Exposition at Chicago are now being made. One 
of the first is that of Mr. Gardiner C. Sims as chairman of 
the Committee on Electricity and Electrical Appliances. 
This is an excellent choice by the Commission in many 
respects. Mr. Sims is a man of great ability, independ- 
ent wealth, unchallengeable probity, and wide practical 
acquaintance with the arts. He is an enthusiast on the 
subject of electricity, and has done much to promote its 
interests. He may be depended upon to make an excel- 
lent chairman of the committee. Не is also a member of 
the Commission committees on manufactures and tariffs 
and transportation, upon each of which he has been 
placed because of his intimate knowledge of these im- 
portant subjects. 


Sutotde or Otherwise. 


A LINEMAN was killed in this city a few nights ago. He 
went up a wet pole, with bare hands, to see to a lamp that 
had been affected by the storm, and proceeded to work 
upon the live circuit. In reporting upon the case Dr. 
Wheeler, as expert of the Board of Electrical Control, held 
that the man was responsible for his own death because he 
failed to wear the rubber gloves provided. In other words, 
he neglected the most simple and reasonable precautions, 
and paid the penalty. Mayor Grant, however, is not satis- 
fied, but wants to have it made out that the man was a 
martyr to duty. It seems to us a very great and deplor- 
able pity that a public official so highly placed as the 
mayor should thus endeavor to condone and extenuate 
carelessness of this kind. 


The Edison Meter. 


THE paper read at Minneapolis, by Mr. Kennelly, before 
the Edison Association, confirms the faith of the Edison 
Company in the electrolytic meter of Mr. Edison, and gives 
some interesting information with regard to the latest type 
of that meter. It is also interesting to note that Mr. Edi- 
son has taken up the mechanical registering meter in order 
to fill ademand which no doubt exists in many quarters for 
it as a form which consumers frequently insist upon. 


Open Circuit Transformers. 


IN a recent issue we described the latest type of Mr. 
Swinburne's open circuit transformers and gave the argu- 
ments which have determined Mr. Swinburne in the adop- 
tion of this type. Principal among these, as will be re- 
membered, is the point claimed by Mr. Swinburne that, 
although somewhat less efficient on full load than the 
closed circuit transformers, the open circuit type has a con- 
siderably greater all-day efficiency. In this issue Mr, Tesla 
takes up the question and discusses Mr. Swinburne’s argu- 
ments, with which he does not agree, and cites his reasons 
therefor. Mr. Tesla’s remarks, taken in connection with 
his letter, also in this issue, referring to a criticism of his 
recent work in alternating motors, make an excellent résumé 
of the discussions which have been going on lately with 
regard to this subject. 
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THE WHELESS UNDERGROUND ELECTRIC RAIL- 
WAY SYSTEM. 


HILE the progress which overhead electric rail- 
ways have made in this country commands the 
| admiration of the world, and has just been com- 
' = mented on by Sir Frederick Abel, in his presi- 

dential address before the British Association, those who 

have studied the situation closely cannot fail to have dis- 
cerned the increasing objection which is entertained to the 
employment of overhead wires in.cities. This feeling, 


Fia. 2, —ENDS OF ADJOINING SECTIONS IN CONDUIT. 


heretofore confined to electric light, telegraph and telephone 
wires, has now spread to electric railway conductors, and 
in some of our largest cities eleotric railways have thus far 
been practically barred out, while in others now operating 
overhead systems the extension of such work has been 
stopped by municipal ordinances. As an example, we need 
only take the city of Washington, D. C., where, by recent 
enactment, the running of overhead electric railway wires 
is now prohibited, though the Eckington and Soldiers’ 
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tion of Mr. Malone Wheless, of the Wheless Electric Rail- 
way Co., of Washington, D. C. 

The road, which has been constructed to demonstrate 
the practicability of the system, starts near the power- 
house of the Eckington and Soldiers’ Home Electric Rail- 
way, and runs for a distance of about one-sixth of a mile, 
including several abrupt curves and a grade of 11 per cent., 
thus presenting in a bunch all the severe conditions met 
with in actual practice. 

Mr. Wheless has set himself the problem of furnishing a 
System which shall at once be safe and afford the least op- 
portunity for leakage—one of the main difficulties to be 


| 
A 
| 


Д AvBi4Vv€ 12207 


Мас) 


Fic. 4.—DIAGRAM OF CIRCUITS, WHELESS SYSTEM. 


overcome in underground work. For that purpose the 
main current is carried in an insulated cable buried be- 
tween the tracks, if a double track road, or by the side of 
the track, if a single track road. This cable extends the 
entire length of the road, and is the ordinary cable used 
in electric light work. From this cable the current is 
automatically switched into the conductor in the conduit. 
This latter conductor, however, is not continuous, but is 
built in convenient sections, of, say, 300 feet; and at the 
end of each section a small switch box is placed in the 
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FIG. 3.—SECTIONAL VIEW OF CONDUIT, WHELESS SYSTEM. 


Home Electric Railroad, in operation there, is one of the 
most substantially built and successful roads in the country. 

A practical, feasible system of railway conductors, 
placed entirely underground, will, therefore, in point of 
fact, open up an immense field, as yet untouched, and add 
a new stimulus to electric railway operations. 

The conditions which confront the constructor of an 
electric railway conduit system are by no means easy. 
They involve factors including not only electrical but 
mechanical details of the utmost importance. We, there- 
fore, desire to draw the attention of our readers to a system 
of this nature, which has been in successful operation at 
Washington since last November, and which is the inven- 


ground, through the medium of which current from the 
main insulated feeder is automatically sent into the section 
of conductor in the conduit over which the car happens 
to be passing at the time. It follows, therefore, that only 
a small fraction of the exposed conductor is in circuit at 
any one time, all other sections being dead. This, there- 
fore, ensures safety and reduces any leakage to that mini- 
mum due to the section over which the car momentarily 
passes. 

With this somewhat general description, as preliminary, 
we propose now to enter into a description of the details by 
which these desirable results are accomplished and which we 
were recently afforded an opportunity to examine. The car 
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itself, as it stands on the track, is shown in the accom- 
panying engraving, Fig. 1, and evidently does not differ 
1n outward appearance from those now in general opera- 
tion. The conduit in this instance is laid in the centre of 
the track, and within it a bare wire is supported on in- 
sulated fastenings. As before stated, this wire is run in 
three hundred foot lengths, each length constituting a 
section. The lengths of the sections can, of course, be 
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Fic. 5.—TROLLEY AND CARRIER. 


made longer or shorter as the necessities of any peculiar 
construction may demand. 

The engraving, Fig. 2, shows the ends of the sections as 
they appear in the conduit. The two ends of the section, 
marked “ trolley wire," approach each other to within five 
inches, and are then separated by a block of slate, which 
is fitted in a slot and makes a continuous coupling between 
the ends of the wire. 'The object of inserting the slate is 
to afford a bearing for the slider and to prevent its jam- 
ming on the ends of the sections in passing over them. 
The ends of these sections are supported by metallic 
straps which fasten around the insulated hood, the hoods 
being made strong enough to carry any pressure required 
from the weight of the trolley and the line. The broken 
ends of the bracket upon which the hood is screwed are 
fastened to the side of the conduit, as shown at 4 in Fig. 3. 

The lines shown in Fig. 4, which extend from the sections 
are passed under the rail and into the switch-box. It is 
into this line that the current is passed when the armature 
in the switch-box, which will be described presently, is 
drawn up; the armature connects the conductor from the 
trolley wire to a conductor from the feeder cable, c, which 
is also passed under the switch-box. 

„А clear comprehension of the operation of the switch- 
magnets will be obtained from the diagram, Fig. 4. From 
this it will be seen that when the car enters the section a 
local battery on the car, consisting of four accumulators, 
S B, vitalizes the two extreme poles, P P, of the magnet in 
the switch-box by traversing the rail, м, and returning by 
the conductor, N, to the opposite rail, thence through the 
cut-out, c, to the negative pole of the battery. When this 
is done the armature is instantly drawn up and the current 
from the feeder cable is let in through the carbon contact 
points and passes around the centre coil, o, in the switch. 
box to the trolley wire, w. From this wire it passes to the 
trolley, then through the rheostat, thence around the mag- 
net v, instantly drawing back the plug at the cut-out, c, 
and opening the local circuit and battery before entering 
the ground through the rail, R. 

The cutting out of the local battery on the car is evi- 
dently a most important feature, as it prevents a draining 
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of the storage cells, and in actual operation these cells are 
only called upon for current for a fraction of a second as 
the car passes from one section to the next. This saving 
on the cells makes it necessary to charge them only once 
in several weeks, and, as there are only four cells used, 
they can be put in at any convenient time. 

The car repeats the operation just described at every 
section; thus there is no dead point on the line, as the 
shoes of the trolley, shown in Fig. 5, are set at such a 
distance apart that they span the ends of the sections, and 
the current can be taken to the car through either shoe 
should the car happen to stop directly over a section. 

When the car stops, the current is instantly cut off from 
the wire in the conduit, owing to the fact that the armature 
in the switch-box is held up by the main line current pass- 
around the centre magnet, as already described, and as 
shown in Fig. 4; and in addition, when the rheostat is 
thrown off, the main line current is cut on the car and the 
armature, c, instantly falls. The local magnet in the 
switch-box could not, of course, hold up the armature after 
the main line current has opened the local circuit on the car. 

The engraving, Fig. 6, has been made directly from a 
photograph of one of the switches now in use on the road. 
The carbons shown on the ends of the armature have ap- 
parently an indefinite life and would only need replacing 
on account of actual breakage. This feature, as applied to 
electric railway work, is decidedly novel, and certainly 
makes closing and releasing of the sections certain, provided 
there is no bad work mechanically. The current from the 
cable enters this switch from the line on the lower left 
hand side of the switch, and its route through the switch 
can be easily understood by reference to Fig. 4. This form 
of switch has been in daily operation for over four months 
and the carbon contact points are apparently in as perfect 
а state of preservation as they were when first put in. 

The trolley used on the car is shown in Fig. 5. It is 
supported from a beam on the bottom of the car and is 
given a lateral play by means of the sockets, 4, and a per- 
pendicular play by the traveling guide, B. The lateral 
play is given it to permit of passage around curves, and 
the perpendicular play allows the guide to hold the shoes on 
the wire by being forced down constantly by springs on the 


Fig. 6.—SWITCH FOR CONNECTING FEEDER WITH WORKING 
CONDUCTOR. 


top of the guide. The current enters the motor through the 
two steel friction shoes and passes along the metallic bar con- 
necting them together. From the bar the current passes 
to the line c, thence through the centre of the traveling 
guide, coming out at the top and thence tothe motor. The 
frame of the trolley is made of steel and is insulated from 
the shoes by a heavy piece of insulation, р. The trolley 
shaft is about half an inch thick, which allows it to fit com- 
fortably in the slot in the conduit. In this way it is diffi- 
cult for the shoes to leave the wire, and a continuous con- 
tact from the shoe to the wire in the conduit is given. 

The local cut-out on the car is shown in perspective in 
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Fig. 7. This cut-out is placed under the bottom of the car, 
id is indicated at c, in the diagram, Fig. 4. Its use, as 
already explained, is to open the battery circuit on the car 
after the storage battery which the car carries has per- 
formed the function of raising the armature in the switch- 
box, letting in the main line current to the motor. The 
main line current, on entering the motor, passes around 
the magnet, and, drawing upthe armature, cuts the local line 
at c, and holds it open aslong asthere isany current passing 
through the motor; in other words, as long as the car is 
moving. 

To stop the car the rheostat must be thrown off, as 
usual, and when this is done the power current is cut, and, 
of course, the magnet, shown in Fig. 6, becomes dead and 
the local line is closed again. The local circuit would then 
immediately draw up the armature in the switch-box again 
if it were not for the fact that the local line on the car is 
still held open by the rheostat arm. When the latter is 
again thrown on to start the car, it plugs the local, and the 
car is at once started, as already explained. A sectional 
end view of the conduit employed in the Wheless system 
is shown in Fig. 3. 

As will be seen, the conduit yokes are seated upon the 
cross-ties, the rails being elevated to convenient heights b 
the steel saddles which support them. The conduit is built 
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Fid. 7.—LOcaL CUT-OUT ON CAR. 


with suitable drains, at convenient points; the drains also 
assing under the switch-box at the side of the track, The 

body of the yoke which rests on the tie is made of cast- 
iron, faced with steel angle plates bolted to the top of the 
yoke and supported by strong bars laid out to arms extend- 
ing from the side of the yoke. The conduit has openings 
at convenient points for entering it and removing accumu- 
lations of dirt. 

Recent tests of this system in its practical workings show 
a car of great power @nd efficiency. Fifty-two men were 
placed on the car and it ascended the 11 per cent. grade at 
a speed of six miles per hour. The car was then stopped 
on the grade, and, on being started again, gathered its 
speed, with this weight upon 1t, inside of thirty feet. 

Where heavy grades are to be ascended, a separate feeder 
cable can evidently be used on the grade, so that as soon 
as the car starts up the grade it ceases to take current 
from the cable supplying other cars on the route, thus pre- 
venting a drop in potential. 

These details embody the main features of Mr. Wheless’ 
вувќеш and present a solution of the railway conduit prob- 
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lem, which deserves consideration by those who look 
towards the general introduction of electric railways in our 
large cities. 'The trials which we witnessed ourselves, a 
few days ago, involved every condition of operation met 
with in actual practice and were made during the recent 
abnormally heavy rains. While also entirely free from the 
mishaps usually accompanying the demonstration of new 
work, these tests went to convince us that the early exten- 
sion of electric railway work on the conduit system is now 
to be looked for. 


ON THE DISCHARGE OF ELECTRICITY THROUGH 
GASES AND ON THE FALL OF POTENTIAL. 


BY A. HEYDWEILLER. 


Sig WiLLIAM Тномвом first observed that the difference 
of potential necessary to cause the passage of an electric 
spark through a gas (air) between very close, smooth elec- 
trodes, 18 not proportional to the distance between them, 
but increases more slowly than this distance. Maxwell 
gives two explanatory notes on this point. The author 
wishes to corroborate that one which states that this may 
be due to a condensation of the air at the surface of the 
conductors, so as to produce better insulation, the two 
condensed strata being brought up to one another when the 
two electrodes are very close. A further question is as to 
what is the result in a non-homogeneous medium, as, for 
instance, between the surfaces of concentric cylinders, or 
two spheres external to one another. In the numerous ex- 

riments made on this point, no attention has hitherto 

een Fas to the fact that the greatest and least values of 
the fall in potential at discharge are easily calculated from 
the size and distance of the electrodes and from the residual 
potential. This calculation shows also that the maximum 
tension is not nearly the same in all cases; but the mean (so 
called, absolute) values of the fall of potential taking place 
at discharge at the two electrodes in all cases with increas- 
ing distance, shows an analogy with that taking place in 
homogeneous fields. The limiting value of the fall of 
potential increases with increasing curvature of the elec- 
trodes. 

The conclusions to which the author arrives are :— 

(1) It is possible to explain the peculiarity of fall of 
potential on a spark passing through air between smooth 
electrodes, on the supposition of air being absorbed on the 
electrodes ; but they must be larger than this layer of con- 
densed air ; further, it decreases with increased curvature. 

(2) The mean fall (i e., the arithmetical mean of the 
differences at both electrodes) is, in non-homogeneous, as 
in homogeneous, fields, independent of the distance. 

8 The mean fall increases with increased ourvature. 

4) From this mean fall, the maximum charge of a 
sphere in air may be calculated. 


ELECTRIC RAILROADING AT COLORADO SPRINGS. 


The Colorado Springs Rapid Transit Railway Company are 
rapidly completing their system of electric railways, the greater 
of which is suburban. Four linesof single track road radiate 
rom tbe centre of the city to the following points :—Roeswell, 
miles; Austin Bluffs, 5 miles; Cheyenne Canon, at the foot o 
Cheyenne Mountain, 5.4 miles ; Manitou Springs, at the foot of 
Pike's Peak, 6 miles ; Spruce street extension, 1] miles ; besides 
which there is a city loop. The total mileage of the system will 
be about 22 miles. The power station has an aggregate capacity 
of 300 h. p. and consists of 2 Heine Safety boilers, each of 150 h. 
. capacity, fitted with Murphy's patent grate setting and stoki 
evice ; 2 Allis-Corliss engines, each of 150 h. p. capacity, belted 
directly by means of link belting to line shafting, fitted with Hill 
tent clutches, driving four 50,000 watt ison generators. 
ghteen motor сагв are in use. All lines are completed, except 
the Manitou, which is at present only operated to Colorado City, 
254 miles distant, but work is being pushed rapidly and will be 
completed in 30 days. 
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ELECTRICAL ENGINEERS. 
CARL HERING. 


Cart Herina, B. S., M. E., was born at Philadelphia, 
Pa., in 1860, and is one of the five sons of the late Dr. 
Constantine Hering, the well-known founder of homoop- 
athy in America. He is of German descent; his parents 
were born in Germany, but lived in America the greater 
part of their lives. He received his collegiate education at 
the University of Pennsylvania, in Philadelphia, entering 
in 1876. Physics and mechanical engineering were his 
favorite branches. He took the course in mechanical engi- 
neering under Prof. Wm. D. Marks, and graduated with 
honors in 1880, taking the degree of Bachelor of Science 
and Mechanical Engineer. | 

In 1881, he was elected Instructor in Mathematics and 
Assistant in Mechanical Engineering in the University of 
Penna., which position he relinquished a year later to 
become Assistant in Physics 
in the same University under 
Prof. George F. Barker, at 
that time one of the princi- 
pal consulting electricians of 
the Edison Co. His object 
in taking this position was 
to study electrical engineer- 
ing, which was, at that time, 
just beginning to become an 
important branch, but which 
was not yet being taught 
anywhere as a special course. 
While there, he published 
his first article, a table of 
equivalents of electrical and 
mechanical units of meas- 
urement. A year later he 
decided to go abroad to 
study the subject there. He 
was at that time (1883), 
elected Commissioner of the 
Franklin Institute of Penna., 
to the International Electri- 
cal Exhibition at Vienna, at 
which exhibition he was 
made an active member (the 
only one from the United 
States) of the International 
Jury, or Scientific Commis- 
sion as it was called, who 
undertook the elaborate sci- 
entific tests of the exhibits. 
This work, which was started 
on very elaborate plans, con- 
tinued several months after 
the closing of the exhibition, 
Thence he went to Darm- 
stadt, in Germany, to con- 
tinue his studies in electrical 
engineering at the Polytech- 
nikum, under Prof. Kittler, 
who had been one of the principal experts at the Vienna Ex- 
hibition tests. This college was at that time one of the few 
institutions where electrical engineering was being taught 
as a special course. Shortly after beginning study there, 
Prof. Kittler appointed him his assistant, which gave him 
additional facilities for experiment and research. In 1884, 
he returned to the United States to become acting elec- 
trician for the International Electrical Exhibition in Phila- 
delphia, held under the auspices of the Franklin Institute. 
He was also made one of the active members of the Scien- 
tific Commission appointed to make the tests and reports 
of the exhibits. In the latter capacity he urged the 
importance of a comparative life test of incandescent lamps, 
which had been wanting in the Munich and the Vienna 
tests to make them of value, Though this test was at first 
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opposed and ridiculed by many of the prominent and well- 
known members of this Commission, it was finally started 
by Mr. Hering, through the efforts and aid of Prof. Marks, 
who appreciated the importance and value of such a test 
and who did not fear the work involved. Owing to the 
elaborate preliminaries and the repeated delays, the tests 
were not started until after Mr. Hering’s departure abroad, 
on business, but they were subsequently carried out on 
much more elaborate plans through the untiring efforts of 
Prof. Marks, assisted by others. These tests, now well 
known as the Franklin Institute Duration Tests, remain the 
only ones of the kind that were made at an exhibition. 
Among the new testing instruments prepared by Mr. Her- 
ing at this exhibition was a galvanometer for measuring 
volts with an accuracy of one-tenth of a per cent. and a 
range of from 1 to 3,000 volts ; also a means of measuring 
a current of 3,000 amperes, from the Forbes unipolar 
machine. In the fall of 
1884, he returned to Ger- 
е С | many to become electrical 
engineer for one of the large 
firms there. He then re- 
turned to Philadelphia, as 
consulting electrical engi- 
neer for a large company 
there, after which he started 
a practice of his own in that 
city, which he carries on 
down to the present time. 
In 1886 and 1887, he took 
charge, temporarily, of the 
course in electrical engi- 
neering at the University of 
Penna. In 1889, he was 
sent to Paris by the United 
States government to make 
the report on the electrical 
exhibits at the Paris Inter- 
national Exposition. Here 
he was made one of the two 
United States members of 
the International Jury, to 
award the prizes in Class 62 
(Electricity), his very able 
colleague being M. Abdank- 
Abakanowiez. He was also 
elected delegate from the 
Franklin Institute to this 
exhibition for the class 
* Electricity," and was one 
of the representatives of the 
American Institute of Elec. 
trical Engineers, at the In- 
ternational Electrical Con- 
gress in Paris. At the close 
of the exhibition, he re- 
ceived the decoration 
* Officier de [Instruction 
Publique," known as the 
* Gold Palms," from the French Government. In the spring 
of 1890, he was elected by the American Institute of Electri- 
cal Engineers as the representative whom they were asked 
to appoint, to act as one of the committee of three judges to 
award the prizesattheSt. Louis Electrical Exhibition of 1890, 
In addition to practising as a consulting electrical engi- 
neer in Philadelphia, Mr. ‘Hering is devoting himself speci- 
ally to testing and general expert work. He is the author 
of a number of papers and tables on electrical subjects, and 
of two books on dynamos. He is the inventor of several 
improvements in dynamos and storage batteries, He will 
be remembered by our readers as one of the oldest contrib- 
utors to THE ELECTRICAL ENGINEER, His valuable book on 
* Dynamo Electric Machines” is based on articles that 
appeared in these pages, 


CARTY'S BRIDGING BELL SYSTEM FOR TELEPHONE 
LINES. 


THE system of bridging bells invented by Mr. J. J. 
Carty, the electrician of the Metropolitan Telephone Com- 
pany, which was explained in his address on the subject at 
the recent Detroit telephone convention, deserves more 
than the passing notice which, pending diagrams and more 
explicit details, was contained in our report of the proceed- 
ings of the convention. 

e practices which have been so successfully applied in 
telegraphy were at first applied to telephone circuits, but 
by no means with the same result, and no more striking 
instance of the different needs of the two branches of elec- 
trical engineering is afforded than in the arrangement of a 
number of stations on one line. As Preece says, in his 
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work on the telephone, ** Nothing is easier than to place 
several telegraph stations on the same wire, while in tele- 
phony the conditions are entirely altered." The ordinary 
расе in telegraphy ів to loop the various stations in the 
ine, and this has been tried in telephony, with the result 
that the limit of speaking was soon reached: owing to the 
immense amount of resistance thrown in circuit with the 
addition of each additional magneto-bell, the counter 
E. M. F. of the magnet coils of course vastly increasing the 
actual resistance of the wire in the instruments. The 
bridging system has also been tried, but still with unsatis- 
factory results, and it has remained for Mr. Carty to de- 
sign a bell—for here lay the crucial point of the problem— 
which permits of a far greater number of stations bein 
placed on one line than has hitherto been attempted, aad 
with the most successful results as regards both speaking 
and ringing. 

In planning his magneto—which is now known as the 
** Metropolitan " bridging bell—Mr. Carty has kept in full 
view the peculiarities of the alternating current and the 
beauties of multiple are working, which have been so thor- 
oughly taken advantage of in electric lighting. The essen- 
tial points of the bell are that the generator armature is 
wound to a very low resistance, the loss in E. M. r. which 
would otherwise follow being avoided by employing extra 
Strong permanent field magnets, and that the ringer mag- 
nets are wound to a thousand ohms actual resistance with 
No. 33 wire, involving a great number of convolutions and, 
consequently, a high coefficient of self-induction. In this 
way the resistance of the bell circuit to the telephonic cur- 
rent may be 10,000 ohms, or even higher, and it is obvious 
that, even though every station on the line is connected so 
as to form a shunt across from one arm of the circuit to 
the other, it is a shunt of such an enormous resistance as 
compared with that of the speaking circuit that the talking 
is in no way impaired. The resistance of the speaking cir- 
cuit may be considered as merely the resistance of the line 
plus that of the receivers and one transmitter secondary 
coil, as the other can always be cut out by the listener by 
means of the button provided for that purpose. It will be 
noticed that in planning out his system Mr. Carty has im- 
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proved upon the ordinary multiple aro oircuit as found in 
electric lighting, as every station on a line equipped with 
bridging bells 18 not only a receiving station but also a 
transmitting station; if such an arrangement had been 
proposed a short time ago probably few would have 
thought it possible. 

The accompanying Figs. 1 and 2 illustrate the application 
of the bridging bell to both grounded and metallic circuits. 
On lines of either class, the bell is working with the best 
of results, In New York city several important private 
lines, one of them containing as many as twenty stations, 
have been equipped in this manner. All of these lines are 
busy throughout the day, and the users are highly satisfied 
with the clear speaking. In San Francisco an iron wire 
fifty miles long, containing eight way stations, was formerly 
arranged on the looping-in system, and it was impossibie 
to speak from end to end of the line. The bridging bell 
has lately been applied to this very sick telephonic patient, 
the bells being legged on to ground as shown in the dia- 

ram, and the way line now works as well as the througir 
ine which is run on the same poles. It would appear also 
that the bridging bell is a panacea for all telephone com- 
plaints, as the reports in this instance state that, whereas 
with the old arrangement there was considerable trouble 
from cross-talk between the two wires, now there is but 
very slight induction. 

An item of considerable importance which is liable to be 
overlooked in discussing the electrical advantages of the 
bridging bellis the saving, brought about by its adoption, 
in the expense of construction and maintenance of lines. 
As a general rule, when a number of stations are to be 
connected in one line they are so scattered that the most 
convenient method of reaching them is to run branches out 
from certain centres, generally local exchanges, the route 
of the main part of the line being determined by that of 
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the trunk lines or underground cables belonging to the 
general system. With the stations looped .in it would ob- 
viously be necessary, in the case of a grounded circuit, to 
run two wires, one lead and one return ; or, if a metallic 
circuit, four wires would be required. "With the bridging 
T only one wire is used in the first case and two in 
the second, as is shown very clearly in the diagrams. Con- 
sequently, there is a great saving in cost of material and 
construction, and also in maintenance, and Mr. Carty’s de- 
vice possesses the double advantage of being vastly more 
efficient than the methods it supplants, and also consider- 
ably more economical. 


THE MONTE SAN SALVATORE ROAD. 


A steep cable railway has lately been built up the slopes of 
Monte San Salvatore, near the Lake of Lugano, Italy. The 
power for working is obtained from a stream in the vicinity, and 
is transmitted electrically to the operating station. The water is 
led through a long iron pipe to two Girard turbines coupled direct 
to Oerlikon dynamos. The road is about a mile long and has 
grades varying from 17 to 60 per cent. 
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THE INTERIOR CONDUIT SYSTEM AND RULES 
| IN PHILADELPHIA, 


Тне method of wiring buildings by means of the inte- 
rior conduit system has attracted considerable attention in 
Philadelphia among electrical engineers, architects, insur- 
ance inspectors, owners of property, and others. The 
Interior Conduit and Insuiation Co. has recently found it 
necessary to establish an agency there, in charge of Mr. 
B. Frank Johnson, and we are glad to have the opportunity 
of showing here the very handsome and striking sample 
board that he has placed in his office in the Provident Build- 
ing there. It is a graphic representation of the system, asrun 
through any building, and the samples displayed on the 
lower panels illustrate the different finishes that the tube 
18 5 of receiving, such as old oak, brass, copper, 
nickel, china gloss, etc. 
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Taps. A separate tube must be laid for each wire 
except in case of “taps” or “branches” for not more 
than fifteen (15) amperes; in which case conductors having 
only a cotton insulation separating them will be required. 

Wire, Rubber-covered wire must not be placed in the 


conduit where two (2) wires of the same or opposite 


polarity are run in the same tube. 

Conduit. The conduit must be continuous from one 
junction-box to another, or to fixtures or switches. 

* Clips.” The tubing must be held in place by brass 
* clips” and in no case will staples be allowed. | 
~ Outlets, At all outlets the tubing must project through 
the plaster at least one inch and the tube left in such a 
way as not to be disturbed by the plasterers. 

Joints, All the joints are to be made with the insulat- 
ing compound of the Interior Conduit and Insulation Co., 
and carefully * wiped," so as to prevent moisture from 
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BOARD ILLUSTRATIVE OF THE METHODS AND DETAILS OF THE INTERIOR CONDUIT SYSTEM. 


In connection with this work in Philadelphia, a very im- 
portant set of interior conduit specifications have been 
drawn up and put into force, with the approval of the 
Philadelphia Board of Fire Underwriters; and as the mat- 
ter is one of such general and vital interest, we print them 
below in full : i 

System, The building is to be electrically conduited 
and the conduit system of the Interior Conduit and Insula- 
tion Co. to be used throughout the entire building. 

Sections. The building is to be divided into вес- 
tions, as marked оп the plans, and а separate set of tubes 
run for each “riser” in each section for the mains, said 
tubes to be one inch inside diameter. 

Size of Tube, All tubing must be of sufficient size and 
so placed that the wires may be drawn, withdrawn and 
re-inserted at will. | 


entering. P. & B." paint ог any other material than the 
compound named must not be used. Before making joints 
the ends of the tube must be out perfectly square so that 


they will butt together. 


Elbows, No more than four (4) elbows will be allowed 
between outlets, and should it become necessary to have 
more than four (4), an intersection box must be used. 
After the tubing is completed between outlets, a fishing 
wire, with a ball attached to the end, must be inserted, 8o 
as to make sure that no compound obstructs the tube. 

Junction Boxes, Four (4) circuit main junction boxes 
are to be placed in each section on each floor throughout 
the building and from which all“ taps? or branches“ in 
that section are to run. 

Cut-outs. Fonr (4) circuit porcelain cut-outs are to bo 
used. These cut-outs are to be placed in the junctiou 
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boxes and each branch wire leading from the cut-out must 
be protected by a safety fuse. | | 

nserting Wires. After the building is electrically con- 
duited and before inserting the wires, powdered soap-stone 
must be blown into the tubes. 

Inspection, The Conduit System, when completed, 
must in every way pass the inspection of the Philadelphia 
Board of Fire Underwriters, or, if so requested, the same 
to be inspected and passed by the Conduit Co., or both. 


SWINBURNE'S * HEDGEHOG" TRANSFORMER. . 
| BY NIKOLA TESLA. 


Sou time ago Mr. Swinburne advanced certain views 
on transformers which have elicited some comment. In 
Тнк ELECTRICAL ENGINEER of Sept. 10. there are brought 
out further arguments on behalf of his open circuit, or, as 
he calls it, ‘‘ hedgehog” transformer, claiming for this 
type a bigher average efticiency than is attainable with the 
closed circuit forms. In regard to this, I say with Goethe, 
* Die Botschaft hör' ich wohl, allein mir fehlt der Glaube 
I hear the message, but I lack belief." 

Many of Mr. Swinburne's arguments are in my opinion 
erroneous. He says: “In calculating the efficiencies of 
transformers, the loss in the iron has generally been left 
completely out of account, and the loss in copper alone 
considered ; hence, the efficiencies of 97 and 98 per cent, 
claimed for closed iron circuit forms.” This is a statement 
little complimentary to those who have made such esti- 
mates, and perhaps Mr. Swinburne would be very much 
embarassed to cite names on behalf of his argument. He 
assumes the loss in the iron in the closed circuit forms to 
be 10 per cent. of the full load, and further “that in most 
stations the average use of lamps is less than two hours a 
day, including all lamps installed,” and arrives at some 
interesting figures in regard to efficiency. Mr. Swinburne 
seems not to be aware of the improvements made in the 
iron. The loss with the best quality of iron will, I believe, 
not reach 6 per cent. of the full load by an intelligent use 
of the transformer, and there is no doubt that further 
improvements will be made in that direction. 

As regards the second part of his assumption, I think 
that it is exaggerated. It must be remembered that in most 
central stations or large plants due care is taken that the 
load is favorably distributed and in many cases the wiring 
is such that entire circuits may be shut off at certain hours 
80 that there is during these hours no loss whatever in the 
transformers. 

In his *hedgehog" form of transformer Mr. Swin- 
burne reduces the iron considerably and comes to the 
conclusion that even in small transformers the iron loss 
is under one per cent. of the full load, while in the 
olosed circuit forms, it is, according to him, 10 per cent. It 
would strengthen this argument if the iron would be 
dispensed with altogether. Mr. Swinburne does not appre- 
ciate fully the disadvantages which the open circuit form, 
operated at the usual period, entails. In order that the loss 
in the iron should be reduced to one-tenth, it is necessary 
to reduce the weight of the iron core to one-tenth and sub- 
ject every unit length of the same to the same magneto- 
motive force. If a higher magneto-motive force is used the 
loss in the core will—within certain limits, at least— 
be proportionate to the square of the magneto-motive 
force. The remark of Mr. Swinburne, **If the iron 
circuit is opened, the sides of the embracing core can be 
removed, so the loss by hysteresis is divided by three," 18 


therefore not true; the loss will be divided by 3 x =a where 
> F. Ifthe iron of the open circuit form is made up 
in a closed ring the advantage will be at once apparent, 
for, since the magnetic resistance will be much reduced, 
the magneto-motive foree required will be correspondingly 
smaller. It is probable that, say, four Swinburne trans- 
^^rmers may be joined in such a way as to form а closed 
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magnetic circuit. In this case the amount of iron and cop- 
per would remain the same, but an advantage will be 
gained as the total magnetic resistance-will be diminished. 
The four transformers will now demand less excitation and 
since—under otherwise equal conditions—the gain depends 
on the square of the existing current, it is by no means 
insignificant, From the above comparison it is evident 
that the core of such open circuit transformer should be 
very short, by far shorter than it appears from the cut in 
Tur ELECTRICAL ENGINEER. 

Mr. Swinburne is in error as to the motives which have 
caused the tendency to shorten the magnetic circuit in closed 
circuit transformers. It was principally on account of 
practical considerations and not to reduce the magnetic re- 
sistance, which has little to do with efficiency. If a ring be 
made of, say, 10 centimetres mean length and 10 square 
centimetres cross-section, and if it be wound all over with 
the primary and secondary wires, it will be found that it 
will give the best result with a certain number of alterna- 
tions. If, now, a ring is made of the same quality of iron 
but having, say, 20 centimetres mean length and 10 square 
centimetres section it will give again the best result with 
the same number of alternations, and the efficiency will be 
the same as before, provided that the ring is wound ай over 
with the primary and secondary wires. The space inside 
of the ring will, in the second case, be increased in propor- 
tion to the square of the diameter, and there will be no diffi- 
culty in winding on it all the wire required. So the length 
may be indefinitely increased and a transformer of any 
capacity made, as long as the ring is completely covered 
by the primary and secondary wires. 

If the wires be wound side by side the ring of smaller 
diameter will give a better result, and the same will be 
the case if a certain fraction of the ring is not covered by 
the wires. It then becomes important to shorten the mag- 
netic circuit, But, since in practice it is necessary to 
enclose the transformer in a casting, if such a ring be made, 
it would have to be protected with a layer of laminated 
iron, which would increase the cost and loss. It may be 
inclosed in jars of some insulating material, as Mr. Swin- 
burne does, but this is less practicable. 

Owing to this, the constructors of the most practical 
forms, such, for instance, as the Westinghouse transformer, 
to which the Swinburne reasoning applies, have been 
prompted to enclose the wires as much as possible with the 
laminated iron, and then it became important to shorten 
the magnetic circuit, because in this form only a part of 
the magnetic circuit is surrounded by the wires, as well as 
for other practical considerations. 

In practice it is desirable to get along with the least 
length of copper conductor on account of cheapness and 
regulation. r. Swinburne states that in his transformer 
the loss in iron is under опе per cent. of the fall load; all 
the balance of loss must, therefore, be in the copper. But 
since, according to him, the wires are of larger section, his 
transformer can hardly be an improvement in that direction. 
The gun-metal casting is also objectionable. There is no 
doubt some loss going on in the same, and besides it 


increases the resistance of the wires by a factor * = 
1 


where S is the total cross-section of the core and S, the 
section of the iron wires. "There is one important point 
which seems to have escaped Mr. Swinburne’s attention. 
W hether the open circuit transformer is an improvement, or 
not, will depend principally on the period. The experience 
of most electrical engineers haa resulted in the adoption of 
the closed circuit transformer. I believe that I was the 
first to advocate an open circuit form, but to improve 
its efficiency I had to use a much higher period ; at usual 
periods the closed circuit form is preferable, 

Mr. Swinburne makes some other obscure statements 
upon which I need not dwell, аз they have no bearing on 
the main question. 
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THE ROWELL AUTOMATIC STREET RAILWAY 
SWITCH. 

WE illustrate on this page an interesting and useful de- 
vice which has now been in successful operation on the 
Lynn & Boston Railroad Co.'s electric line, for a period of 
over eighteen months, and including two winters. It is of 
simple and durable construction, costs little for installa- 


(ете Д 


Д 


THE ELECTRICAL ENGINEER. 


333 


arms, the lower end or tread being a segment of a circle 
hang from the axle box, or the bar connecting them, and 
when not in use, are drawn up close to the truss of th: car, 
by a spring, and are brought into an upright position, so 
as to strike the plunger and set the switch, by a lever in 
front of the driver, to be operated by the hand, or a pedal 
attached to the lever, as may be preferred. 


Fics. 1 AND 2.—THE ROWELL AUTOMATIC SWITCH AS USED ON THE ELECTRIC ROAD, LYNN, MASS. 


tion, and is under easy and complete control of the driver. 

The switch is operated by two upright arms or plungers, 
in a box at the right-hand side of track. These upright 
arms or levers are connected to arms upon a rock shaft, 
which moves the switch tongue by a rod and crank. The 
plungers referred to are operated upon by either of two 


Fig. 1 represents an electric car in the act of setting the 
switch ; also a longitudinal section of the switch mechan- 
ism. It will be noticed that the switch-setting attachment 
on the car ів hung below the springs, on the bar connecte 
ing the axle boxes. This always remains at a fixed dis- 
tance from the track. The arm always strikes the plunger, 
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and the movement of the switch-tongne is positive and 
sure, On this car the motorman brings the arm in posi- 
tion by a pedal. 

Fig. 9 represents a section of road-bed with a left-hand 
switch, with cross connection in position, at the corner of 
Washington and Boston streets, Lynn. The box contain- 
ing the switch mechanism is always placed on the right- 
hand side of the track, but the left.hand switch requires 
a cross connection, as above. This switch is being intro- 
duced by the Rowell American Switch Co., of Boston. 


ELECTRIC STREET RAILWAY MOTORS. 


BY JOHN W. M'NAMARA, PRESIDENT ALBANY STREET RAILWAY. 


Soo after the road-bed of the Albany railway was completed, 
and during the summer of 1864, when the directors and projectors 
of that road often saw four horses vainly endeavoring to draw 
the passengers contained in a twelve foot car up a grade of eight 
per cent. on State street, their attention was very naturally turned 
to the solution of the problem of transmitting the power of steam 
to the car. 

Device after device was tried, but all proved failures, but still 
the directors never lost hope that at some time the problem would 
be solved. The successful use of the cable in San Francisco stim- 
ulated the stockholders to an effort to secure capital enough to 
construct a cable road ; but the large amount of capital necessary 
to lay a cable road, and the want of faith in its working in this 
climate during the winter months, proved formidable obstacles. 

More than beet years had passed since the road was opened, 
and horses were still being used to draw the cars, when the atten- 
tion of the managers of the road was called to certain experiments 
made by Mr. Leo Daft, who had for many years been & resident 
of two adjacent counties. Those of the managers who saw what 
the Daft electric motor did, felt that the day of emancipation for 
the State street car horses was rapidly drawing nigh. e experi- 
mental roads which are familiar to us all were earnestly exam- 
ined, and the time when the obstacles to smooth operation would 
be overcome hopefully expected. 

The time came much sooner than the most sanguine of us 
dreamed of ; Baltimore, Scranton, Meriden, Richmond, Hartford 
and Boston followed in rapid succession, Scranton and Meriden 
demonstrating that it was possible to operate electric motors in 
winter. Our sister city, Troy, joined the electric baud, and our 
sister company, The Watervliet Turnpike and Railroad Company, 
also contracted for electric equipment, before the Albany Rail- 
way could determine which of five systems was the best and 
make а contract. It was finally made with the Thomson-Houston 
Electric Company on the 80th day of November, 1889, and cars 

running on the State street line April 28, 1890, and on May 
1st all the horses on that line were withdrawn. 

None of our drivers had had any training until the evening of 
April 27, 1890, yet we were able to begin running schedule trips 
with three cars the next day. Over four months' experience has 
taught us that the electric motor is efficient and reliable. We 
have yet to learn, by experience, that it will ascend State street 
an eight per cent. grade at the rate of five miles per hour in win- 
ter, as it during the summer. We have also to learn, by ex- 
perience, for it seems to be impossible to learn it in any other 
way, whether operating cars by electricity is more economical 
than by horses. 

At the time of the introduction of the electric motor, the 
ordinary street car drawn by horses was the most convenient 
vehicle in public use. It was easy to enter one and easy to alight 
from one. The various makers vied with each other, until 
one was able to step as easily from the street into a car, as he 
could ascend two steps of his own stairs. The early builders of 
electric cars endeavored to retain this feature of the street car, 
and placed the motor proper on the car, communicating motion 
to the axles by means o rocket chains and wheels; but the 
mechanical difficulties, and the noise made by the chains and 
wheels led to their abandonment, and the motor or motors were 
then placed on the axles and under the car, where we find them 


ay. 

At-first the easy.of-access feature was retained, but as the 
necessity for larger motore and more room for them became 
apparent, the car body was ually raised until it is too high 
for children and elderly people to enter readily and a great deal of 
time is consequently used in recone ana discharging passengers. 

The car body has been raised at the expense of comfort with- 
out, it seems to me, improving the condition of the motor. It is 
still under the car, near mud, dust, snow and slush, and is as dif- 
ficult to get at as it ever was. | 

With these exceptions the electric motor of to-day is well 
nigh perfect, but these exceptions, as time goes on, will become 
moge serious. When the novelty of being regularly and rapidly 


16, 1. Read before the New York Street Railway Association, Rochester, Sept. 
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carried to their homes апі plices of business ceases, then pas- 
sengers will call attention to the difficulty of entering and leav- 
ing cars. 

The size of the motor, especially for use on grades, should not 
exceed the standard—sixteen feet for box cars and about twenty- 
five feet for open cars. On level and suburban roads, where the 
headway is not less than twenty minutes, larger cars with eight 
wheels might probably be economically used; but for populous 
cities where headway is less than five minutes, the old standard 
car body is, in my opinion, the beet. — — . 

How the motor is to be arranged with reference to the саг 
body so as to admit of easy access to it for examination and 
repair may, or rather must, be left to mechanical and electrical 
engineers. That we will continue to drag them in the dust and 
mud very long I cannot believe. 

I think the opinion of all who are unprejudiced is, that the 
overhead single trolley under contact aystems are the most relia- 
ble and efficient. With good overhead construction the loss of 
power in transmission is but slight, and the çonductors are always 
where they can be seen and kept in place. 

The ideal motor is one which is independent of every other 
motor or other engine, and contains everything necessary to make 
it go. This motor exists and seems to work fairly well on grades 
of not more than five per cent; but that it is сре of doin 
the work now being done by motors of overh system is sti 
problematical. However, as we have already witneesed such 
wonders in propelling cars by еше, may we not hope fora 
storage battery electric car which shall be equal to any now in 
use? 

We are justified, I think, in recommending to all who think 
of ing from horse to electric motors, or to all who think 
of building new roads, the overhead single trolley system. All 
the manufacturers of motors and generators have their systems 
in use in cities which can be readily visited, and the merite of 
all can be compared. 

The question as to whether the electric motor is as economical 
as the horse car cannot yet be answered, and need not be an- 
swered. Just as certainly as the horse car supplanted the omnibus, 
the electric motor willsupplant the horse car. The horse car, 
however economical, must go, and the electric motor, no matter 
how expensive, must come. 


ON THE NEW STANDARD EDISON ELECTROLYTIC 
METER. 


BY A. E. KENNELLT. 


of the Association, the new and im- 
dison meter has been decided upon, 
received Mr. Edison's approval, and has been completed by the 
Edison General Electric Co. It has already been introduced into 
two stations, Brooklyn and Winnipeg, and the reports upon its 
behavior in each case are excellent. 

There are four standard sizes of these 8-wire meters, Nos. 1, 2, 
4 and 8; designed to supply 40, 80, 160 and 320 lamps respectively. 
Meters of larger capacity than these are made specially. In all 
sizes, however, the bottles and plates are alike and of the pattern 
shown; the spools are alike, making the resistance of the bottle 
circuit the same in every meter, and the drop of potential in the 
shunt at full load is the same; namely, four-tenths of a volt. 

It is arranged that in the smallest, or No. 1 meter, each milli- 
gramme of weight transferred represents one ampere hour of 
supply, and the transfer is ten milligrammes per hour on full 
load. Similarly, every meter transfers ten milligrammes per hour 
at full load, so that each milligramme of er in a No. 8 
meter represents 8 ampere hours, and in a No. 4 meter, 4 ampere 
hours, the number of the meter being the index of the supply in 
each case. 

This greatly simplifles the system, reduces the weight of bot- 
tles that have to be daily transported, reduces the stock that the 
Station has to keep on hand, makes only one balance requisite 
instead of two, and with reasonable care the use of a separate 
multiplier for each size of meter is not found to be an inconve- 
nience. The objection has been urged against the system that 
there is danger in making one milligramme of transfer stand for 
so large a unit as 8 ampere hours in the No. 8 meter, since an 
error in weighing, or in the proportions of the meter, would 
result in an error in the bill eight times as great as the same dis- 
crepancies would produce in a No. 1 meter. Even granting the 
validity of the objection, however, it is evident that since meters 
are introduced in the capacity proportionate to their duty, the 
error in the No. 8 meter bill will only bear the same ratio to the 
whole amount charged, that the smaller No. 1 error bears to its 
bill. As a matter of experiment, however, taking, for instance, 
a series of tests made with the meters by Mr. K. S. White at 
Brooklyn, the recorda of a set of Nos. 1, 2, 4 and 8 meters worked 
in series and at intervals for a week on half load for the smallest, 
or five amperes, one-sixteenth of the load for the largest, showed 
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practically the same result, the No. 8 meter under-indicating 


about 2 per cent. 
This high degree of relative accuracy, setting aside all ques- 
tion of care and skill, is secured by three things. The first is a 


higher degree of absolute accuracy in general. The old pattern 
meter is universally admitted to be a faithful and accurate instru- 
ment, but the intrinsic accuracy of the new pattern is about 
three times us great. The only chance for error in the operation 
of the electrolytic meter, accidents aside, is the variation of 
resistance in the bottle, whereby the true ratio between the cur- 
rents in the bottle and shunt circuit is upset. The extent of such 
a disturbance, of course, depends upon the relative proportions 
of resistance in bottle and spool. Suppose it were possible for 
the new bottle to even double its resistance and to become 5 ohms 
instead of 2.5 at normal temperature. In circuit with & spool of 
464¢ ohms, such a change would only upset the balance und make 
the record in defect 5 per cent. In the old pattern meter, the 
doubling of the bottle resistance, were such a variation to be ex- 
pected, would make the readings 15 per cent. in defect. 

The second preventive of error in the larger sizes is due to the 
uniformity in the size of plate. A cause of discrepancy has 
always existed in a slight gain of the plates in weight independ- 
ently of the current's action and due to their oxidation superfi- 
cially. With care this source of error has always been minim- 
ized, but with the old meters it increased with the size of the 
meter, since a larger plate offered a larger surface to oxidization. 
1а the new pattern it is, of course, a fixed amount in all sizes, and 
owing to the small area of plate is in any case very small. 

The third precaution against error in the larger sizes is the use 
of duplicate bottles in the Nos. 4 and 8, as mutual checks which 
are not required in the Nos. 1 and 2. 

Another improvement is in the plates. These are castings of 
ure zinc alloyed with two per cent. by weight of pure mercury. 
his amalgam has the advantage of being more readily brought 

into good condition for use than the rolled plate; the trouble of 

varnishing is also saved. The only other noteworthy change has 

mn in the solution, which is about twice as dense as in the old 
ttles. 

Mr. Edison has recently completed a mechanical meter on the 
pattern of one of his early patents in that direction. This instru- 
ment is a small motor delicately constructed. The armature 
commences to rotate as soon as one lamp in the supplied circuit is 
turned on. The rotation accelerates as more lamps are lit, until, 
at the full load of 20 lamps, the speed is 600 revolutions per min- 
ute. A counter, worked from the armature shaft, records the 
number of rotations, and on duly proportioned dials, the supply. 
The fleld magnets are kept charged by a feeble current from the 
mains, while the main current through a shunt as in the 
electrolytic meter, and from the shunt terminal, wires pass to the 
armature. The drop of potential in the shunt at full load is 1.5 
volt. 'The model, though complete in itself, will be slightly modi- 
fied in detail to suit commercial use, and will then be available 
for such cases where a mechanical meter is desirable. Mr. Edison 
does not consider that a mechanical meter can possibly be as cheap 
or as reliable as the electrolytic meter, first, owing to the neces- 

frictional error, which makes the record too low for very 
light loads and low ; and, secondly, owing to the mechanical 
wear and tear of the working parts which will need attention and 
exchange from time to time ; but there are cases in which a direct 
reading mechanical meter will be an advantage, and he expects 
that from the tests and behavior of this model it will serve the 


purposes. 


CONCLUSIONS DRAWN FROM ONE YEAR'S EXPERI- 
ENCE WITH THE STANDARD EDISON METER.! 


BY R. 8. WHITE. 


DURING the year's work with the new standard meter we have 
taken 4,088 incandescent, 853 arc light and 244 motor readings—a 
total of 5,185, and have obtained uniformly good results. In a 
large number of cases customers have kept tally of lamp hours— 
and in every instance expressed themselves as satisfied. A con- 
siderable number of tests have shown marked accuracy. The 
greater dispatch and care with which the meter work can be per- 
formed has been abundantly shown. The use of small and uni- 
form plates secure, by the balance method, doubled accuracy in 
weighing and the elimination of the oxidation error. In brief, 
our experience with the standard meter shows improved ease and 
economy in operation with more uniform and accurate results. 
In so far asa chemical meter “ fills the bill,” little remains to be said. 

It may be interesting to note the use of four Aron meters on 
our circuit for the past year. The frank, open countenauces of 
these meters have won the favor of the meter man and the confi- 
dence of the customer. It is suspected also that the company 
would accept their advances with better grace were it not for 
their haugbty treatment of the financial question involved. 

We may conclude then that it is iu the line of a direct reading 
dial meter that we are to look for the next advance in the com- 
mercial treatment of the meter question. 


1. Read before the Association of Edison Illuminating Com at Minne- 
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А NATIONAL CODE OF INSURANCE RULES AFFECT- 
ING ELECTRIC LIGHT ÁND POWER INSTALLA- 
TION.: 

BY W. J. JENKS. 


IT has often been noted as one of the evidences of the incom- 
plete development of the present system of electric light and power 
construction that the rules enforced by the underwriters in differ- 
ent sections of the country are so widely different as to make it 
impossible for a construction firm in Boston to be at all certain of 
being able, without further education, to do work in Philadelphia 
acceptable to the insurance i tor, or for a supply man in Chi- 

o to be sure that he is furnishing material which the under- 
writers of Cincinnati will approve. 

From the time of the formation of the original rules for wiring 
of buildings for incandescent lamps (resulting from the confer- 
ences of the New York Board with the practical people of the 
Edison Company) to the present, all codes used by the insurance 
fraternity have, while annually growing nearer to a standard, 
embodied so many uncertain quantities and individual notions 
that it has been hard to predict what a year might bring forth in 
modification of existing requirements. Very much has been done 
by the earnest efforts of the inspectors of the New England Ex- 
сарде, and the New York State Board, as well as by the prac- 
tical labors of the Philadelphia fire patrol and the Chicago city 
officials; but it has been reserved for the present year to evolve a 
plan which promises to speedily revolutionize the chaotic condi- 
tion of matters of this kind by harmonizing all the minor distinc- 
tions which exist in the codes heretofore enforced by the insurance 
inspectors of different sections in one National Code, which, by 
reason of the authority by which it is supported, will be adopted 
by a large азоне, if not by the entire fraternity, of the insur- 
ance men in the United States. 

At the Kansas City meeting, February last, the National Elec- 
tric Light Association chose a committee for the pur of con- 
ferring with the insurance people, and, if possible, of setting on 
foot such measures as might result in this uniform code. The 
action by which this committee was brought into existence is 
expr in the vote taken at that session. 

Pursuant to this plan the secretary of the committee, Mr. 
George Cutter, of Chicago, entered into correspondence with the 
representatives of the active executive insurance associations, and 
with the leading electric light companies of the country, and the 
result of his persistent and intelligent endeavors in this direction 
tL at a meeting of the committee and the representatives 
of the two interests which convened at the Stockton Hotel, Cape 
May, August 16th, three days in advance of the first session of the 
convention of the National Electric Light Association. 

The committee held its first meeting on Saturday evening, Mr. 
Cutter in the chair, and the names of the ташыр gentlemen 
present were as follows : 

C. M. Goddard, inspector New England Insurance Exchange, 
Boston, Mass.; E. C. North, chairman electric light committee, 
New England Insurance Exchange; 8. E. Barton, president of the 
Electric Mutual Insurance Company, Boston; Wm. Brophy, chief 
inspector Electric Mutual Insurance Company, Boston, and repre- 
sentative of the Mutual Fire Insurance Companies of New Eng- 
land; F. E. Cabot, inspector Boston Fire Underwriters’ Union; 
W. H. McDevitt, inspector Philadelphia Fire Underwriters’ Asso- 
ciation; J. P. Barrett, city electrician, Chicago, Ill., and also rep- 
resentative of the Chicago Board of Fire Underwriters; W. A. 
Anderson, secretary New York Board of Fire Underwriters, and 
also secretary of the National Board of Fire Underwriters; W. De 
L. Boughton, chairman electric light committee, New York Board 
of Fire Underwriters; H. O. Kline, chairman of the electric light 
committee Underwriters' Association of the Middle Department, 
Philadelphia, Pa.; J. J. Babcock, chairman light committee In- 
surance Association of the State of New York, Binghamton, N. 
Y.; C. E. Bliven, chairman electric light committee, Western 
Union Fire Underwriters’ Association, Chicago, Ill., and repre- 
sentatives of the Fire Underwriters' Association of the North west; 
J. S. Alfred, inspector Southern Tariff Association, Atlanta, Ga. ; 
R. H. McMath, representative St. Louis Board of Fire Underwrit- 
ers; J. R. Lovejoy, Thomson-Houston Electric Company, Boston, 
Mass.; P. H. Alexander, Westinghouse Electric Compauy, New 
TE W. J. Jenks, Edison General Electric Company, New 

ork. 

Mr. Cutter was chosen secretary, and the chairman stated the 
object of the diurni ba being the securing of a harmony of ideas 
between the electric light and insurance interests. 

An extended discussion of the proper basis of a code of generic 
or fundamental rules, extended through several sessions, and re- 
sulted in an outline representing practically the unanimous views 
of the gentlemen present. Exhaustive statements of the reasons 
for the 5 assumed in this initial code were made by the 
electric light representatives and agreed to by the insurance in- 
spectors as embodying the results of their experience. A special 
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committee presented at the second session a code of by-luws as the 
basis of a permanent organization, which was, early in the de- 
liberations of the meeting, decided upon as the only practical 
method of securing and perpetuating an influence sufficiently 
positive and controlling to be permanent. A concise summary of 
a few of these by-laws will illustrate the scope of the work to be 
done, the solidity of the basis upon which the organization was 
effected, and the standing of the insurance representatives com- 
posing the organization is a guarantee of that important work in 
that executive direction in which former efforts have been lacking. 

The name decided upon was The National Electric Insurance 
Bureau," and the object is stated by the by-laws to be the har- 
monizing of the electric interests and the fire insurance interests 
in the United States." 

It is also provided that in addition to the membership indicated 
by the names of those in attendance, one member may be chosen 
ое N pes 5 5 0 by пе Western Union 

e mpany, one by the Postal Telegraph Com , one 
by the National Association of Fire Engineers, 55 by the 1 Under 
writers’ Association of the Pacific Union States, and such other 
insurance representatives as may apply for membership, and be 
deemed eligible. 

It was settled that as a method of completing an organization 
for the opening year, the gentlemen of the committee chosen by 
the National Association, and representatives of the other o - 
izations above named, having been called together by the original 
committee, should be members of the bureau until the next meet- 
ing, or until their successors were chosen. 

Officers were elected as follows : President, Major C. E. Bliven, 
Chicago; secretary and treasurer, George Cutter, Chicago; execu- 
. tive committee, Messrs. Bliven, Brophy, Lovejoy, Jenks, Ander- 

son, McDevitt and Cutter. 

A committee consisting of Messrs. Barrett, Goddard and 
McMath was chosen to gather information regarding city and 
state laws bearing upon electric interests. 

After a very careful discussion of the best method of obtaining 
the primal object of the meeting, namely, a uniform code of 
rules which shall be national in their application, the following 
members were chosen a committee to outline such a code: 
Messrs. Bliven, Cutter, McDevitt, Cabot and Jenks. 

The deliberations of the meeting consumed six sessions, and 
an adjournment was made on Monday evening, Aug. 18th, sub- 
ject to the call of the president, or to the time of the annual 
meeting, which, by the by-laws, was fixed to be held sometime 
during August of each year at such day and place as the executive 
committee may determine. 

The committee charged with the work of codifying rules were 
instructed to secure as many different sets of codes as may be at 
present in force by any of the State or local Boards throughout 
the country, and by such light and power companies as may have 
given careful thought to this matter. It is proposed that these 
shall be, if possible, harmonized and condensed, and that a draft 
embodying whatever may be desirable from all, be sent by the 
committee to the organizations from which the different codes 
emanated for criticism and suggestion. Also, that on return of 
such criticisms a final arrangement may be made, and an im- 
pore code, thus prepared, submitted to a future meeting of the 

ureau for adoption. 

It will at once be seen that from the fact that the large major- 
ity of the members of this Bureau are executive insurance offi- 
cers, and that as they represent one hundred and fifty or more of 
the leading insurance companies doing business throughout the 
United States, the adoption of any code of rules by such a body 
will mean the immediate enforcement throughout the territory 
over which they have control. Copies will be at once sent to the 
representatives of these numerous companies, including agents 
and local boards, and the inspectors will be provided with the 
code as а method of instruction, simply forming an addition to 
their previous duty, for the кела! inspection of buildings, and 
thus a most effective plan of determining whether or not proper 
methods have been pursued will at once be adopted by the under- 
writers. Hence, by the operation of a logical and mandatory 
plan, a rigid surveillance will be exercised over all constructing 
firms, and a great advantage immediately gained by the applica- 
tion of a uniform standard throughout the country. 

The significance of the action taken and the probable results 
may be better understood when it is remembered that this is the 
first systematic effort made to secure the adoption of a uniform 
code of rules by the executive managers of a large number of the 
different insurance organizations, represented by the several asso- 
ciations of the United States. 


PHILADELPHIA TO NEW YORK IN 36 MINUTES. 


Prof. Wm. D. Marks, engineer of the Edison Electric Light 
Company, of Philadelphia, an electrical expert, says he is willing 
to stake his reputation as an electrical engineer on his ability to 
construct an electric motor that could take a train of cars from 
Philadelphia to New York in thirty-six minutes. One hundred 
and fifty miles an hour is the speed Prof. Marks’ motor would 
have to make. 
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SOME SPECIAL LAMPS MADE AT THE EDISON 
LAMP WORKS. 


BY F. E. JACKSON, 


IT is desired to call the attention of the managers of theIllumi- 
nating Companies and others. to a few lamps provided by the Lamp 
Works, which are designed for special uses; with the exception 
of the ‘‘small battery lampe " the lamps to be described have not 
long been on the market, and are but little known. The small 
low-volt lamps, which are made for use with primary batteries, 
have been manufactured for several years, and are more or less 
known to all although comparatively few have been used in 
central stations; until recently comparatively few have been 
made, but now the demand is increesing rapidly. 

The one purpose for which these lampe were made was, as 
their names indicates, for use with batteries, and particularly 
with primary batteries. The E.M. F. of the lamps is very low, 
varying from 10 to 12 v., in the 6 c. p. lamps to as low as 254 v. 
in the small % c. p. lamp made for the use of surgeons and 
dentiste; the E. M. F. is purpoeely made low so that the lam 
can be used with the least number of cells of batteries. It should 
be noted that not less than two cella can be used with any of the 


lamps. 

the lamps vary in candle power from 14 to 6 candles ; they are 
also made of g candle power in the special forms of dental, 
surgical and “ pea" lamps. The etficiencies are high, as they 
should be where current is as coetly as it is where primary bat- 
teries are the generators. The efficiencies average not more than 
2 volts per candle. 

It was stated that not many of theae lamps had been used until 
within a short time ; the reason, no doubt, is that they were not 
advertised in & way that would bring them to the notice of 
possible p rs. 

A small pamphlet descriptive of the lamps and of cheap bat- 
teries that can be used with them is now о the Lamp 
Works, and the lamps have lately been adverti more ex- 
tensively in other ways ; the results are easily seen inthe number 
of lamps ordered. so, there have been so many orders received 
for material for making the batteries described in the catalogue 
that it was decided to make up complete outfits, and these ure 
now made and kept in stock. By securing a few samples and 
advertising them, the Illuminating Companies would find a sale 
for a good many lamps. 

About a year ago there was a demand for small lamps suited 
for burning in series on the regular 110 volt lighting circuit. 
Before the time mentioned there had been no special demand for 
lamps to be burned in series, and no lamps nad been made for 
that purpose. The “battery ” lamps were used in this way in a 
number of cases, but they did not always give satisfaction ; it 
was found that, to give the best results when used in this way, 
the carbon in the lamps should be made of different proportions 
and different dimensions. 

The lamps then made for burning in series on the dynamo 
circuit have given very satisfactory results. They are the lamps 
which were used in the electrical exhibition at the Lenox Lyceum, 
New York, during last winter, and which are used here at Minne- 
apolis Exposition, where they speak for themselves. 

The small series burning lamps are made higher in voltage 
and of lower efficiency than the battery lamps. They are made 
in candle powers of 1 to 4 candles. The voltage of lamps is 
about 14 v., so eight lamps of any one candle power can be 
burned in series on the 112 volt circuit. 

The lamps are made of efficiencies varying in different lamps 
from 8 to 5 watts per candle. The lamps are tested and marked 
for the current takes when burning at normal candle power, and 
those taking the same amount of current are selected for burning 
in series together. The ''series burning жел " are made of 
lower efficiency than the battery lampe. hen a dynamo is 
used as the generator the cost of producing current is low as com- 

ared with the cost of the current from a primary battery ; there- 

ore, high efficiency is not so great an object ; also as the lamps 
are burned in series, the breaking of one lamp stops the flow оѓ 
current in several otheis, making it appear as though the lampe 
broke more frequently than they actually do ; the comparatively 
low efficiency of the series lamp is an advantage as the in- 
creased lamp life which comes with a decrease in efficiency re- 
duces the number of renewals proportionally, and also presents 
the annoyance which would be the result if the lamps broke 
more frequently. 

Some tests in order to determine the best efficiency to give 
these series burning lamps аге now being made at the lamp 
factory. Во far the results are very satisfactory. At the time 
of this writing only one lamp has broken. It broke at the end 
of 820 hours ; the number of lamps burned in the test was 
twenty-two. Another set of thirty-three lamps have been burn- 
ing for 25U hours and no lamps have been broken. 

The lamp which it is believed will become the most popular one 
for decorative purposes and for producing scenic effects has not 
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yet been used outside of the factory, the lamps ane been 
made only during the past few weeks. The lamp referred tois 
the 1 c. p. 14 v. ог ‘‘8 in series” lamp. 

For use in fancy designs and in producing effects where it is 
the effect only, and not illumination, that is wanted, the result 
obtained with the 1 c. p. lamps arequite as good as those obtained 
with the lamps of higher power. The decided advantages in using 
the 1 c. p. lampe are, that less current is required t for the 
8 and 4 c. p. lamps,and the heating effects are less also. 

In the exhibition we have an illustration of some of the uses 
to which these small lamps can be put, but there are many ways 
in which they can be used with Е: оп а smaller scale by the 
Illuminating Companies. A profit can be derived from the sale 
of current to light them. 

At the Lamp Works several different fancy designs have been 
gotten up when called for, in which the small lamps are arranged 
in the form of letters spelling words and names : the lamps have 
also been arranged in other forms, such as stars. With suitable 
switches, the lamps forming letters, words, or different parts of 
designs can be lighted or turned off at will, attracting the eye 
and producing pleasing effects. We think that there is a sale for 
a large number of such signs and figures for use in stores, large 
and small, and in hotels, etc. 

The lamps are made of different colors. The colors in which 
they are now made are red, blue, violet, green and amber. These 
colored lamps have been made only during the past few weeks, 
and they have been used only to a lifnited extent as yet. It is 
hardly necessary to say that with the colored lamps the number 
of e and effects that can be produced is greatly mul- 
tiplied. 

P The handling of these small lamps is a branch of the electric 
lighting business which has not yet been taken hold of and de- 
veloped by the illuminating companies. It is believed that when 
the lamps are better known, they will find a large demand. 

Another lamp to which it is desired to call attention, is the 
lamp specially designed for use on power circuits where lamps 
arə burned in series, and particularly for use on the 500 volt 
street railway circuit; in fact, the lamp is called the “ electric 
railway lamp," and it is so labeled. When the electric railway 
business was first started it was intended, of course, to use incan- 
descent lamps, but the question of the proper lamp to use was of 
small importance in comparison with others, and it was neglected 
in consequence. The lamp generally used onthe Sprague roads 
when they first started was the regular 100 v., 16 c. p. lamp, the 
m of highest resistance and highest efficiency. 

he importance of selecting lamps taking the same current, 
when they are to be burned in serie: was not considered, and 
Me often, I think I шау say that on almost every road, lampe of 
different sizes and of different manufacturers have been placed 
in the same series, with results not always explained or accounted 
for, but apparently unfavorable, by comparison, to the lamp tak- 
ing the least current under nor conditions. 

If a lamp of higher candle-power, orif any lamp of equal volt- 
age and taking a greater current is burned in series with & high 


efficiehcy 16 c. p. lamp, the result is that the 16 c. p. lamp receives 


the greater pressure ; and, if the pressure is normal for burning 
two similar lamps in series, the above 16 c. p. lamp would be 
forced above normal candle-power and would soon be broken, if 
not broken immediately. 

The Edison lamp has been the lamp of highest resistance on 
the market, and therefore it has been the one to suffer most for 
the above reason. As before stated, the Sprague roads have gen- 
erally used these lamps at starting. No special lamp was made 
for the use of the railway companies, and no particular lamp has, 
in most cases, been recommended, consequently all lamps have 
been considered as being alike and suited for burning in series, 
particularly if пуаш the same marks for voltage. The natural 
result has been that dissimilar lamps have been placed in the 
same series, and the 16 c. p. Edison lamps have often given a 
very short life when, if they had been used alone, they would 
have given the best results. For the reason that the causes men- 
tioned have not been understood, a large part of the lamp renew- 
al business has been lost to the Lamp Works and to the Illuminat- 
ing Companies. 

The difficulty has been recognized by the Lamp Works, and we 
believe that it has been effectually provided against in the elec- 
tric railway lamp" which has but lately been put on the mar- 
ket. These “electric railway lamps” are design particularly for 
the use of railways, but they are equally well suited for use on 
other power circuits, or in all other cases where lamps are burned 
in series on circuits of 200 to 500 or 600 volts. The lamps are made 
togive 18 c. p. The voltage ranges from 95 to 100 v.; and they 
take currents varying in different lamps from .60 to .75 ampere. 
The lamps have a special label, and the normal currents, the 
fractions of an ampere required to bring the lampe to 16 c. p., are 
marked on the labels. 

The lamps are selected for voltages ranging from 95 to 100 v., 
but the voltage is not marked on the lamps ; the marks for volt- 
age have been found to produce confusion ; customers, in some 
cases at least, ел that all lamps having the same marks 
for voltage were suited for burning in series as well as for burn 
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ing in parallel circuit, whether the lamps were of the same resist 
ance or not. For this reason the marks for the voltage of the 
lamps are omitted altogether. 

As the regular 16 c. p. lamp has a very fine and delicate 
carbon, it was thought best, in designing the “railway” lamp, to 
give it a stouter carbon such as would not be so easily injured by 
the mechanical strain to which the carbon of the lamps are sub- 
jected. Also, very high efficiency is not to be desired in these 

ps on account of the constant variation in the E. M. F. on the 
circuit. The efficiency of the lamp as determined on is about four 
watts per candle. Lamps of this efficiency will give the best 
results. The voltage on the circuit can fall considerably below 
the 500 v. limit, as it is constantly doing on the railway circuits, 
without bringing the lamps to a very low incandesence ; also au 
increase in pressure of 10 per cent. will not cause the lamps to 
break at an abnormal rate. 

Although the lamps in the regular stock will vary so as to 
take currents varying in different lamps from .60 to .75 ampere, 
it is not supposed that the lamps taking this whole range shall be 
sent to any one place. For any one plant the range of currents 
taken by the lamps will be limited to about 8-100 ampere, or all 
lamps sent to any one plant will be practically identical. 

At the Lamp Works, and at other places where the railway 
lamps will be kept in stock, records of the amperage or the cur- 
rents taken by the lamps sent to the different plants will be kept 
so that it will always be known just what lamps are wanted 
when lamps are called for by the railway company's renewal 
orders, and lamps of the same resistance will always be sent for 
use on the same circuits. "Therefore it will be necessary tospecify 
only the “electric railway lamp" when ordering lamps, and the 
proper lamps will be selected at the Lamp Works or at the other 
store houses where the lamps are kept. 

Electric railways are being introduced very generally now, 
and such a large number of lamps are being consumed by them 
that it is well worth the while of those interested to look after the 
ADD renewal and see that the best lamp is used. 

here there are different roads in the same town, or where 
there are several different branches of the same system, it would 
be an advantage to have signal lamps of different colors on the 
different cars to distinguish those on one branch from those of 
another. Such colored lamps will be provided by the Lamp 
Works at small additional cost ; we can now provide them of five 
different colors. When colored lamps are ordered by the railway 
companies, the lampe will be selected for the currents taken in 
the same way that the plain lamps are selected, so that all will be 
suited for burning in the same series. 

On the street cars colored lamps can be placed on the front and 
rear platforms and in conspicuous positions to serve as signal 
lamps, while the remaining three lamps in the series are used to 
illuminate the interiors of the cars. 

It may be added that the lamps will be made with bases other 
than the Edison bases, but, unless some other base or plug is 
specified, all lamps will be made to fit the regular Edison socket. 


MEETING OF THE NEW YORK STATE STREET 
RAILWAY ASSOCIATION. 


THE eighth annual meeting of the Street Railway Association 
of the State of New York, was held at the Powers Hotel, Roches- 
ter, N. Y., Tuesday, September 16th, 1890. 

The following members were in attendance :— 


ALBANY, N. Y.—Samuel Cowdry, Pres’t Watervliet T. & Ry. 
Co.; John W. McNamara, Pres’t Albany Railway. 

BROOKLYN, N. Y.—E. W. Bliss, Director Brooklyn City Rail- 
road Co.; Daniel F. Lewis, Pres’t Brooklyn City Railroad Co.; 
John N. Partridge, Pres't Brooklyn City and Newtown Railroad 
Co.; William Richardson, Pres't Atlantic Avenue Railroad Co.; 
William J. Richardson, Sec'y Atlantic Avenue Railroad Co. 

BuFFALo, N. Y.—Porter Norton, Director East Side Railway 
Co.; Henry M. Watson, Pres't Buffalo Street Railway Co. 

NEW Үовк CrTY.—Charles P. Emmons, Sec’y Forty-second 
Street and Grand Street Ferry R. R. Co.; George Green, Pres't 
Forty-second Street and Grand Street Ferry К. R. Co.; Daniel B 
Hasbrouck, Sec'y Houston, West Street and Pavonia Ferry R. R. 
Co. 85 C. Densmore Wyman, V. P., Central Park N. & E. River R. 
R. Co. 

PELHAM, N. V. -W. R. Lambertson, Pres’t Pelham Park Rail - 
road Co.; Sherman T. Pell, Director Pelham Park Railroad Co. 

ROCHESTER, N. Y.—John N. Beckley, Sec'y Rochester Railway 
Co.; Norman McD. Crawford, Asst. Mgr., Rochester Railway Co.; 
Arthur Luetchford, Treas., Rochester Railway Co.; Arthur G. 
Yates, Pres't Rochester Railway Co. 

Troy, N. Y.—Charles Cleminshaw, Pres’t Troy and Lansing- 
a 5 R. Co.; Charles H. Smith, Supt. Troy and Lansingburgh 

The mocung Was called to order by President John N. Part- 
ridge, who in the course of his opening address spoke as follows : 


Marked progress has been made since our last meeting in the 
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substitution of mechanical and electrical devices for the propul- 
sion of street cars in the place of horses. 

In many of our cities and towns where the electric car was 
unknown a year ago, it is to-day & familiar sight. Its coming has 
been 9 0 by a few alarmists, who predicted that it would brin 
with it death and destruction. Similar predictions were made o 
the locomotive, and even of the horse cars, in their early days. 
Hut public convenience was served by both, and their use has 
been marvelously extended. Wherever the electric car has been 
introduced, it seems to have met with general favor. Its noise- 
lessness, its cleanliness, and its capacity for attaining a high 
speed wherever a high speed is safe, commend it to the riding 
public as & welcome substitute for the horse car, with the 
clatter of the hoofs and the slow jogs of the horses and their 
offensive droppings. 

Some of the brightest minds in this and other countries are 
actively working to develop improvements in the various systems 
known as the conduit,” the storage battery” and the over- 
head wire.” Who will dare to say what they will accomplish, 
in view of the great progress made during the last decade in the 
telephone and in electric lighting ? 

hat we, as street railroad men, want, isa system which is 
simple and economical in its construction, in its adapation to our 
existing equipment and in its operation. The introduction of the 
electric car, with its greater weight, creates a demand fora 
heavier rail and a more substantially constructed road. Invent- 
ors are looking after our needs in this direction, and new patterns 
of rails and new methods of laying them are constantly brought 
to our notice. 


THE REPORT OF THE EXECUTIVE COMMITTEE contained the 
following in relation to electricity :— 


As the subject of the propulsion of street cars by electricity 
has become so prominent a question in the consideration of 
municipal authorities, as well as on the part of street railway 
managers, your Committee deemed it advisable to give unusual 
prominence at this meeting to the subject of electricity as a 
motive power. To this end, a report on the subject of An Elec- 
tric Street Railway Motor,” prepared by the president of a com- 
pany that is using a system of electric power, will be followed by 
the presentation of facts concerning electrical propulsion by the 
representatives of the several overhead systems, all of whom 
have been invited to attend the meeting for this purpose. It is 
confidently believed that the facts elicited will materially aid 
companies that for some time past have had the subject under 
consideration, in bringing about the desired change. 


MR. JOHN W. McoNamaRa then read a paper entitled ‘‘Elec- 
tric Street Railway Motors.“! 

Tbe companies manufacturing electric railway apparatus hav- 
ing been invited to describe their various systems before the Con- 
vention were then called upon to address the members. 

Mr. FRANK A. ROGERS, representing the Short Electric Rail- 
way Co., described the xfi of the company, and laid stress 
upon the fact of the employment of very large pinions (034 iu. in 
diameter) made of the best machine steel. The large gears are 
made of cast-steel, and have wooden webs between the rim and the 
hub, which are put there for the purpose of deadening the noise, 
and also to serve as an insulation, insulating the motor itself from 
the ground; the ground connection being made directly from the 
motor to the car axle by flexible cable connectors. The axle part 
of the motor is insulated by heavy wooden beams, connecting the 
motor itself with the axle portion. This was done in order to 
deaden the noise and to get perfect insulation from the ground to 
the armature. Тһе field-magnets employed on the motor are four 
in number, are series wound in one coil on each magnet, and 
the coils on the armature are entirely separate from each other. 
If one of the coils should happen to burn out, it does not touch 
any other coil on the armature and is very easily repaired. 

In reply to an inquiry, Mr. Rogers said that the ‘‘ series” sys- 
tem, while it operated satisfactorily on small roads having but 
few cars, as, for instance, at Huntington, W. Va., or Columbus, 
O., had been abandoned for the parallel system by his company. 
One of the chief reasons which dictated this change was the dif- 
ficulty experienced in constructing large series generators which 
would regulate асу enough. 

Mr. Rogers also referred to the fact that in the Short system 
no solder is employed where there is & strain on the line. The 
connections are all mechanical and made by a special device. 

Mr. E. E. Насим, representing the Edison General Electric 
Co., followed with a description of the Sprague system, in which 
he remarked that the cost of coal and water required to operate a 
car for one day was seventy-five cents, while to feed 11 horses, 
necessary for the same service, cost over two dollars. He dwelt 
upon the use of the commutated field for varying the power of 
the motor, by which the use of a rheostat was avoided, and which 
caused a saving in fuel and in engine capacity required. 

Mr. Higgins also drew attention to the fact that Mr. Edison 
had lately been devoting his entire attention to some changes in 
the motor, inostly mechanical. The fields of the motor are now 
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spread slightly so as to allow a little more wire on the field coils, 
and to vary somewhat the amount of metal in the machine. This 
makes a somewhat more powerful machine, and in some respects 
improves the desi The gears have been widened. But the 
most important advance which had recently been made in elec- 
trical railway work was the adoption of the new style of winding 
the armatures, in which each coil of wire was entirely separate 
from the next, and could be put ther, and taken off, independ- 
ently, without disturbing its neighbor. The new winding left no 
awkward protuberance at the end of the armature and made re- 
pairs a simple matter. 

Mr. Higgins also mentioned the fact that, in order to avoid all 
shock on starting, the new cars on the system of his company 
would have a slow starting device. This is put in the very instant 
the car starts, but is cut out immediately, and is not in the circuit 
at any time during the operation of the car. 

Referring to the safety of their overhead system, Mr. Higgins 
said that at every two or three thousand feet the trolley wire is 
divided into sections entirely distinct from one another. Each 
section is fed from the conductors on the side through fusible 
cut outs, which, when the current in that line exceeds a given 
amount, will melt and cut off the entire section of the trolley 
wire from the source of electricity. In case of accident or fire, 
a rope can be thrown over the line, and the instant it touches the 
ground it ів dead. It can then be taken up and put out of the way. 

Mr. NoRMAN MOCARTY, who represented the Thomson-Houston 
Electric Company, in desoribing their system, said that his com- 

ny hadlong recognized the fact that electrical railway apparatus 
involved not so much an electric, as a mechanical, problem. 
They had aimed to get it as simple as ible, and used no com- 
muted fields. They had made up their minds that it was a good 
е better to spend а little more money for coal, and avoid wear 
and tear. | 

They used a trolley wire which had about four or five times 
the sectional area of the silicon bronze wire, consequently they 
get rid of feed wires along the sides of thestreet. There was more 
objection to the wires оп the side of thé street than through the 
centre. They feed their lines, but do not break the circuit, except 
on extended and complicated circuits. They used the trolley wire 
as a conductor, and only fed where it is necessary on account 
of pon grades or excessive work. 

R. RICHARDSON called attention to the fact that the Boston 
Daily Advertiser, one of the most conservative papan in this 
country, had sent out a letter asking information from all cities, 
from Portland, Me., to Galveston, Tex., in which electric railways 
are operated, inquiring what systems -they used, whether there 
had been any loss of life in connection with the wires, whether 
there was any objection to the overhead 17 on the part of the 
public, and what had been the effect on the street railway service 
of the particular locality. They published these answers, so far 
as they have received them, from 64 different places. All but 
four of them were fuvorable to electricity. Nashville, Tenn., was 
the only place where there was any loss of life reported. The 
answer from that city was rather amusing. There had been a 
wire broken in that city, causing the death of a horse, and a negro 
woman caught up the wire and threw it over, and it gave her a 
shock that was very amusing in its effects, but it did her no in- 
jury. It killed the horse, but did not hurt the woman, going to 
show that it is easier to kill & horse than it was to kill à human 
being. Another objection came from Newport, R I., where the 
upper ten were objecting to anything which should popularize 
riding. The Mayor of Rochester responded favorably, as also did 
the Mayors of Troy, Buffalo and Albany. 

Мв. F. R. CHINNOCE, of the Edison Company, said that he had 
been connected with the Bell Telephone Company, of New York, 
the Bell Telephone Company, of ton, and the New York and 
New Jersey Telephone Company. The telephone companies 
could do away with induction, if they would only go to expense. 
The method was well known. They should provide a return 
metallic circuit. 

MR. CLEMINSHAW, of Troy, said they were threatened with 
injunction suits by the telephone companies. They kept them 
off until the accidental discovery was made in Albany of a 
method of overcoming this interference. They put down two 
supplemental wires, connected them, and ran them through to the 
station. The thing had worked very effectively, and was an inex- 
pensive method of overcoming the trouble referred to. 

Officers for the ensuing year were then elected as follows: 
President, Daniel F. Lewis, Brooklyn ; first vice-president, John 
N. Beckley, Rochester; second vice-president, John S. Foster, 
New York ; secretary and treasurer, William J. Richardson, New 
York; executive committee, John N. Partridge, Brooklyn ; 
Charles Cleminshaw, Troy ; C. Densmore Wyman, New York. 

At one o'clock an adjournment was en, after which the 
members had luncheon at the Rochester Club House. A trip to 
Charlotte over the electric road followed. In the evening the 
members were entertained at the Genesee Valley Club House. 
The entertainment of the members while in the city was con- 
ducted by Secretary Beckley, of the Rochester Railway Company. 

The next meeting of the Association will be held at the Hotel 


Metropole, New York, the third Tuesday in September, 189I. 


Sept. 24, 1890.] 


MEETING OF THE ASSOCIATION OF EDISON IL- 
LUMINATING COMPANIES, AT MINNEAPOLIS. 


THE session was opened by President John I. Beggs, at 11.80 
A. M., Tuesday, September 16. The members present at the opening 
session were as follows : 

Edison General Electric Company : -Samuel Insull, Second V. 
President; H. Ward Leonard, Gen. Mgr. Light and Power 
Department; Jobn Muir, Gen. Mgr. ilway Department: 
Francis R. Upton, Gen. Mgr. Lamp Mfg. pep eet . E. Jack- 
son, Inspector Lamp Mfg. Department ; Wilson S. Howell, In. 

tor Lamp Sn Cpa tinent W. J. Jenks, Legal Department; 
. J. Sullivan, cial Stenographer ; L. Stieringer. 

Illuninating Companies: — John I. Beggs, Director, Harris- 
PE E. L. Co., ыле, Pa.; G. H. Finn, Sec. & Treas. 
E. Co., St. Paul, Minn.; C. H. Maxcy, Sec. Edison L. & P. Co., 
Minneapolis, Minn. ; Oscar Ericksson, Supt. The Cascade Milling 
Co., Sioux Falls S. Dak.; Edwin R. Weeks, Gen. Mgr. E. E. L. & 
P. Co. Kansas City, Mo.; Frederick Nicholl, Mgr. & Sec. Toronto 
Incandescent E. L. Co., Toronto, Canada; F. G. Kurz, Supt. 
Appleton E. L. Co., Appleton, Wis.; B. L. Smith, Asst. Sec. & 
Supt. Laramie E. Gas Light & Fuel Co. Laramie, Wyoming ; 
Wm. D. Kurz, Supt. E. L. & P. Co., La Crosse, Wis.; Wm. L. 
Church, Supt. The Chicago Edison Co., Chicago, Ill.; John R. 
Markle, Director E. L. & Fuel Gas Co., Grand Rapids, Mich.; 
М. A. Seal, Sec. & Treas. Forest City E. L. & P. Co.; W. Н. Van 
Sickel, Mgr. Edison Sault L. & P. Co., Sault Ste. Marie ; W. F. 
Wollen, Supt. E. E. L. Co., York, Pa.; Leigh Carroll, Pres. E. E. 
L. Co., Birmingham Ala. ; C. L. Edgar, Gen. Mgr. E. E. L. Co., of 
Boston, Mass.; J. A. Colby, Sec. & Mgr. Des Moines Edison Light 
Co.; W.S. Barstow, Asst. Supt. E. E. L. Co., Brooklyn, N. Y.; 
H. J. Smith, Gen. Oper. Supt. The E. E. L. Co., New York ; Chr. 
Wuestenfeld, Mgr. Elgin City Railway Co., Elgin, Ills.; A. L. 
Smith, Pres. Appleton Edison L. Co., Appleton, Wis.; C. P. 
Gilbert, Sec. & Mgr. E. L. Co., Detroit, Mich.; Hoyt Post, Director 
and Attorney E. L. Co., Detroit, Mich. The choice of officers for 
the ensuing year resulted as follows :—President, John I. Beggs; 
V. President, C. L. Edgar; Secretary, W. J. Jenks; Treasurer, 
Wilson S. Howell; Executive Committee, John I. Beggs, ex- 
officio ; A. L. Smith, Appleton, Wis.; Thos. P. Merritt, Reading, 
Pa.; E. R. Weeks, Kansas City, Mo.; C. P. Gilbert, Detroit, Mich. ; 
pem Carroll, Birmingham, Ala. 

addition to the representatives of Edison interests, the fol- 
lowing gentlemen were in attendance: Robert Coleman, Indu- 
rated Fibre Co., New York ; Fred. W. Cushing, Central Electric 
Co., Chicago ; B. L. Ames, Ames-Wright Co. (Western Electric 
Co. agente), St. Paul; John Roberts, Street Railway Gazette, Chi- 
cago; M. E. Baird, A. D. Newton, vice-president, Eddy Electric 
Motor Co., New York; Senator Washburn, of Minnesota; H. T. 
Greenfield, Interior Conduit and Ins. Co., New York; D. B. Dean, Elec- 
trical Review, Chicago; Fred. DeLand, Electrical World, Chicago ; 
A. C. Durburow, J. B. O'Hara, Western Electrician, Chicago ; 
E. L. Powers, Electrical Industries, Chicago; W. Forman Col- 
lins, ELECTRICAL ENGINEER, Chicago ; Thos. R. Taltavall, Electric 
age, New York; William Hubbard, Elgin Telephone Co., Elgin, 

; Foree Bain, Chicago; H. L. Lufkin, C. & C. Elec. Mot. Co., N.Y. 

The following gentlemen represented Edison interests at the 
Expoeition: E. W. Hammer, A. Theo. E. Wangeman, Edison 
Phonograph Co. 

Ап interesting discussion arose upon the results of the burning 
of arc lamps on Edison circuits, duriug which it appeared that 
the trial of this method during the past few months has resulted 
very satisfactorily te the companies whose experience was quoted. 

At the afternoon session, Mr. Insull, second vice-president of 
the Edison General Electric Co., made interesting and important 
explanations of the status of the patent suits now being pressed 
by the parent organization, and the recent consolidation of all the 
li manufactories with the General Company. By this 
etatement it appears that the effort will be to furnish electric 
light and power apparatus of any variety of the most approved 
character and at low prices in competition with any other 
venturing to come in the market. Itis also the purpose of the 
company to furnish an Edison motor, and thus by the keeping of 
a stock of armatures and other supplies at each of the district 
centres, render it more easy for. the companies to secure more 

romptly anything of this kind than heretofore. Also that Mr. 
ison, who was unavoidably detained at the laboratory, is, and 
will in the future be, actively engaged in perfecting the present and 
developing new apparatus in the fleld of electric light and power. 

A discussion of the effects of crosses from high pressure cir- 
cuite with Edison three-wire conductors develoned great interest, 
and a report from Mr. Wilson S. Howell, who has for some 
months been gathering statistics, showed that in no casethus far 
noted, had & cross with a high pressure direct or alternating cir- 
cuit proved damaging to the Edison wires or apparatus, А 
committee was appointed to further investigate this subject with 
special reference to the possible future interference of electric 
poser systems, such as railways. The committee was appointed 

y the president, as follows :—C. P. Gilbert, Detroit; Wilson S. 
Howell, New Brunswick, N. J. ; C. L. Edgar, Boston; H. Ward 
Leonard and J. H. Vail, N. Y. > i 
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The recent improvements in the Edison electric meter and the 
development of a new mechanical (registering) meter formed the 
subject of two papers, one by Mr. A. E. Kennelly,! of the Edison 
laboratory, and another by Mr. R. S. White,* of the Edison E. I. 
Co., of Brooklyn, N. Y. 

A report by the secretary on the ‘‘Grounding of the Neutral 
Wire in Three-wire Systems " was read and assigned for discussion 
on Wednesday. 

Special assignment of the questions of central station insurance 
and the proposed National Ccde of insurance rules for electric 
light und power work was also made to Wednesday at 10 a.m. 

A paper on Comparative Statistics on Electric Lighting in 
the United States" was read by Mr. Е. R. Upton, of the lamp 
department of the Edison General Electric Company, and brought 
out an interesting discussion. А 

Adjournment was then made till Wednesday morning. 


WEDNESDAY SESSION, SEPTEMBER 17TH. 


The session was opened by the Report of the Special Commit- 
tee on Insurance of Central Stations, after which Mr. S. E. Barton, 
president of the Electric Mutual Insurance Co., was introduced. 

MR. BARTON, after explaining the plan of the Electric Mutual 
Company, stated that his company had already nearly $2,000,000 
worth of insurance. $1,700,000 of which was written on electric 
stations, and $300,000 on first-class manufacturing property. He 
explained that the premiums charged were about five times what 
experience has ever shown losses and expenses to require and the 
company therefore returned the other four-fifths in the way of 
dividends, so that the chances for assessment were very remote. 
The premium charged for a station of the best construction, built 
of brick or stone, not over two stories high, and with electrical 
apparatus arranged in strict accordance with the requirements, 
was nine-tenths of one per cent. 

Mr. MaRKLE, of Detroit, Chairman of the Committee on Fuel 
Gas, made a brief report as to the progress made since the 
Niagara Falls Convention in the experimental work of adapting 
this fuel to uses akin to that of electric light and power stations. 

MR. F. E. JACKSON, of the Lamp Department of the Edison 
General Electric Company, presented a paper ‘‘On the Use of 
Miniature Incandescent Lamps in Decorative Work“ .“ | 

Мв. L. STIERINGER, the well known expert in the distribution 
of light, being called on to make some further explanations of the 
possibilities in the application of small lamps, gave an interesting 
and valuable talk upon the general subject, referring among other 
things to the effects produced on the Tower of Light at the Min- 
neapolis Industrial Exposition. | 

. E. R. WEEKS, of Kansas City, introduced the subject of 
the ‘‘Heating of Buildings from Central Stations by Exhaust 
Steam," and a discussion which followed was participated in by 
Messrs. Edgar, Beggs. Markle and Vail. 

As pertinent to the subject of insurance, the secretary read a 
paper On the Formation of a Code of Insurance Rules, which 
it is proposed shall be adopted by the underwriters throughout 
the country. | 

Mr. VAN SICKEL, of Sault Ste. Marie, inquired as to the proper 
construction of submarine cables for electric light and power 
works, and remarks were made by Messra. Stieringer, Edgar, 
Beggs, Nichols, and the secretary was instructed to request Mr. 
Kennelly, of the Edison Laboratory, to prepare a paper on the 
subject to be incorporated in the minutes of this meeting. 

The Association then adjourned, to meet on the Atlantic sea. 
board 12 months hence, the exact date and place to be designated 
by the executive committee. 


AMERICAN ELECTRICAL UNITS. 


THE first meeting of the American Institute of Electrical Engi- 
neers for the season 1890-91, was held at the handsome headquar- 
ters, 19 West Thirty-first street, this city, on September 16. Prof. 
Anthony, president, was in the chair. The committee on wiring 
tables presented their report, in which they came to the conclu- 
sion that, Mattbiessen's standard” is: A hard drawn copper 
wire, one metre long, weighing one gramme, has a re-istance of 
.1469 B. A. ohms, at 0° centigrade.” The report was discussed and 
referred back to the committee for slight revision. Coustants for 
converting the above to metre, millimetre and foot-mil dimen- 
sions, and tolegal ohins at an assumed specific gravity, will be 
given. 

The meeting then took up the proposition of Prof. F. B. 
Crocker that the unit of self-induction be hereafter known as th» 
“ henry," after Prof. Joseph Henry, instead of as the “ quadrant," 
the term adopted at the last Electrical Congress in Paris. After 
а very interesting and animated discussion, the name was unan- 
imously adopted amid applause. A committee was appointed to 
consider what would be the proper size of the unit, and to report 
at the next meeting. The unit will then be submitted for ap- 
proval to the next Incormational Electrical Congress, which will 
probably be that of 1892 in this city or Chicago. 

A committee was appointed to co-operate with that of the 
National Electric Light Association on determining the true 
values and ratings of incandescent lamps. 


1. See page 334. 2. See page 831. 3. See page 336. 4. Bee page 335, 
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ON ANTI-EFFECTIVE COPPER IN PARALLEL CON- 
DUCTORS OR IN COILED CONDUCTORS FOR 
ALTERNATE CURRENTS.: 


BY SIR WM. THOMSON. 


It is known that by making the conductors of a circuit too 
thick, we do not get the advantage of the whole conductivity of 
the metal—copper, let us say—for alternate currents. When the 
conductor is too thick, we have in part of it comparatively ineffec- 
tive copper present ; but, so far as I know, it has generally been 
ка that, the thicker the conductor, the greater will be its 
whole effective conductance, and that thickening it too much can 
never do worse than add comparatively ineffective copper to that 
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which is most effective in conveying the current. It might, hows 
ever, bee ted that we could get a positive augmentation of 
the effective ohmic resistance, because we know that the presence 
of copper in the neighborhood of a circuit carrying alternate cur- 
rents, causes a virtual increase of the apparent ohmic resistance 
of the circuit, in virtue of the heat generated by the currents 
induced in it. May it not be that, anti-effective influence, such as 
is thus produced by copper not forming part of the circuit, can be 
produced by copper actually in the circuit if the conductor be too 
thick? Examining the question mathematically, I find that it 
must be answered in the affirmative, and that great augmentation 
of the effective ohmic resistance is actually produced if the con- 
ductor be too thick, especially in coils consisting of several layers 
of wire laid over one another in series around & cylindric or fiat 
core (as in various forms of transformers). 

Fig. 1 may be imagined to represent the secondary coil of a 
transformer, consisting of solid square copper wirein three layers. 
For simplicity, we suppose the axial length to be infinitely great, 
and straight ; but the uniformity which this involves, and a close 

ractical application to its simplicity is realized in that excellent 
orm of transformer which consists of a toroidal iron core com- 
pletely covered by pray and secondary wires laid on toroidal 
surfaces. To simplify the mathematical work, I sup the 
whole thickness of the three layers to be small in comparison with 
the greatest radius of curvature of the circular or flat cylindric 
surface on which the wire is wound, but if it is not so the solution 
is easily obtained, for the case of circular cylinders, in terms of 
the Fourier-Bessel functions. It is of no consequence for our 
present question what there be insido of coil No. 3, and if we 
lease we may imagine there to be nothing but air; the drawing, 
owever, indicates an iron core and space which might be occu- 
pied by the primary coil, if a transformer is the subject ; or our 
coil, A, A, A, A, may be the primary coil of a transformer with 
secondary coil and core inside it, and the alternate current main- 
tained in it by an external electromotive agent acting in an arc 
between its ends outside. Our present results are applicable to all 
these varieties of cases indifferently, all that is essential being that 
the total quantity of current be given at each instant, and be 
uniform throughout the whole length of the coiled conductor. 

The full mathematical work which I hope to communicate to 
the Philosophical Magazine for publication in an early number, 
includes an investigation of the self-induction of the coil, with, or 
without, anything in its interior (such as thecore, or primary wire 
of a transformer), but at present, I merely give results so far as effec- 
tive ohmic resistance, or generation of heat in the interior of the 
wire of the coil, A, A, A, A, itself is concerned ; which, as said 
above, is independent of everything in the interior, and of the 
mode in which the alternating current is produced, provided only 
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that the total amount of electricity crossing the section of the wire 
per unit of time be given at each instant. 

I have found an expression for the intensity of the current at 
any point in the metal of any one of the layers of a coil of one, 
two, three, or more layers ; and have deduced from it an expres- 
sion for the quantity of heat generated per unit of time, at any 
instant, per unit breadth in any one of the layers. I need not 
at present quote the former expression ; the latter is as follows, 
with q to denote the dynamical value of in time average of the 
heat generated, per unit of time at different instants of the period, 
per unit breadth and unit length in layer No. i from the outside 
of the coil, c, the time average of the square of the total current 
per unit breadth at the time of its maximum, and a the thickness 
of the layer. 


— 
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The numerical results shown in the table have been calculated, 
and the accompanying graphic representation (Fig. 2), drawn for 
me by Mr. Magnus Maclean. 


TABLE OF VALUES OF f. 


4= 1 1—2 т=8 += 4 
Ж 
1 5.113 5.118 5.127 5.141 
2 2.553 2.592 2.669 2.786 
4 1.816 1.634 2.270 3.224 
6 0854 1.997 4.019 7.053 
8 ‚9178 2.993 1.148 18.37 
10 0459 4.062 10.30 19.65 
12 9822 4.899 12.78 24.48 
4 1.000 5.97 13.88 26.66 
16 1.002 5.302 14.08 21.16 
o — 5.00 13.00 25.00 
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We see from the table and curves that each curve has a mini- 
mum distance from the line of abscissas, and that each comes toa 
horizontal asymptote, parallel to the line of abscissus, for 6 = с. 
By looking at the formula, we see that there is, in fact, an infin- 
ite succession of minimums and maximums in the expression 
for O, but it is only the first minimum, and the following 
maximum, that come within the range of variation of ©, 
which we regard as sensible. In the case of i= 1, the formula 


gives 0 = 14 x for the first minimum. The curves show for the 


case of i = 2, 8, 4, respectively, the first minimum at 109 = 4%, 


8, and 2.6, respectively. The thickness which corresponds to 6 = x 
is the half wave length of the electric disturbance, which, is for 
copper 2.244 centimetres, when the frequency of the alternations 


Sept. 24, 1890.] 


is 80 periods per second ; and for this case, therefore, the thick- 
nesses that give minimum generation of heat in the first, second, 
third, and fourth layers are, respectively, 11.22, 6.31, 4.21, and 8.65 
millimetres. Anything more of continuous copper than these 
thicknesses in any of the layers would be not merely ineffective or 
comparatively ineffective, but would be itively anti-effective. 
Even with 80 small a thickness as 2.8 millimetres, for copper and 
frequency 80, line 2 of the table (corresponding to a sixteenth of 
the wave-length) shows, in the first, second, third, and fourth 
layers, losses of 0.3 per cent., 2 per cent., 5 per cent., and 10 per 
cent. in excess of that due to the true ohmic resistance of the cop- 
, were it all effective. When the size chosen for the trans- 
ormer and the amount of output required of it are such that a 
thickness of 244 millimetres in the direction perpendicular to the 
layers is insufficient, a remedy is to be had by using braided wire, 
or twisted strand, with slight insulation of varnish or whitewash, 
crushed or rolled into rectangular or square form of the desired 
thickness and breadth. A very slight resistance between the 
different wires thus crushed together would suffice to cause the 
current to run nearly enough full bore to do away with any sen- 
sible loss from the cause which forms the subject of this 
communication. 


ON ALTERNATE CURRENTS IN PARALLEL CON- 
DUCTORS OF HOMOGENEOUS OR HETEROGE- 
NEOUS SUBSTANCE.! 


BY SIR WILLIAM THOMSON. 


THIS paper consists of a description of some of the results of a 
full ране investigation of the subject which I hope to 
communicate to the Philosophical Magazine for an early number. 

Two or more straight parallel conductors, supposed, for simplic- 
ity, to be infinitely long, have alternating currente maintained in 
them by analternate current dynamo, or other electromotive agent 
applied to one set of their ends at so great a distance from the 
portion investigated, that in it the currents are not sensibly devi- 
ated from parallel straight lines. The other set of ends may, 
indifferently in respect to our present problem, be either all con- 
nected together without resistance, or through resistances, or 
through electromotive agente. All that we areconcerned with at 
present is, that the conductors we consider form closed circuits, 
or one closed circuit; and that, therefore, the total quantities of 
electricity per unit of time at any instant traversing the normal 
sections in opposite directions are equal. 

We suppose the period of the alternation to be very gt 
comparison with the time taken by light to traverse & distance 
equal to the greatest diameter of cross-section of our whole group 
of conductors. This supposition is кирде in the previous 
assumptions of parallel rectilinearity of the electric stream-lines, 
and of equality of the quantities of electricity traversing, in oppo- 
site directions, the several areas of a normal section. 


FiG8. 1 AND 2. 


We further suppose that the length of our conductors and 
their effective ohmic resistances, are so moderate that the quan- 
tities of electricity deposited on, and removed from, their bounda- 
ries to supply the electrostatic forces along the conductors re- 
quired for producing the alternations of the currentes, are 
negligible in comparison with the total quantity flowing in either 
direction in the half-period. This supposition excludes ene 

ractical problems of telegraphy and telephony, the problem of 
Line submarine cables, for instance, but it includes the problem of 
electric lighting by alternating currents transmi at high 
tension through considerable distances, as, for example, from 
Deptford to London. 

The general investigation includes as readily any number of 
separate circuits of parallel conductora, as a single circuit, but 
for simplicity in describing results, I suppose our system of con- 
ductors to be so joined at their ends as to constitute a single simple 
circuit of two parallel conductors. It may be either two con- 
ductors or one conductor, one of which may, or may not, sur- 
round the other, as shown in Figs. 1 and 2, representing cross- 
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sections. Each conductor may be single, as in Figs. 1 and 2; or 
either may be multiple parallels. 

We suppose each conductor to be homogeneous in substance 
and in cross-section from end to end, but not necessarily homo- 
geneous in different parts of the cross-section. Thus, the differ- 
ent conductors, or the different parts of either, may be of different 
metals, or either conductor, or any part of either conductor, may 
consist of two metals (as iron and copper or iron and lead) laid 
parallel and soldered together. 

We shall call a and a’ the cross sectional areas, or ups of 
areas of the two conductors, respectively, of the other. All the 
different portions of A are connected metallically at their two 
ends, and are thus all of them at one potential at one end and 
another potential at the other end, and similarly for A'. The 
homogeneousness of the material and of the cross-sections along 
the length of the conductors, and the uniformity of the total cur- 
rents assumed above, implies that all the different parte of A in 
one cross sectional plane are at one potential, even though A con- 
sist of mutually isolated parts, or a’ consist of mere isolated 
parts. If, as in Figs. 1 and 2, all the parts of A are in mutual 
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metallic connection, and all the parts of a’ are in mutual 
metallic connection, this would entail uniformity of potential 
through A, and uniformity of potential through a’, even without 
the limitation of our subject laid down above. 

The following are among some of the most noteworthy results 
of the full mathematical treatment of the subject :— 

I. When the period of alternation is large in comparison with 
400 times the square of the greatest thickness or diameter of any 
of the conductors, multiplied by its magnetic permeability, and 
divided by its electric resistivity, the current intensity is dis- 
tributed through each conductor inversely as the electric resistiv- 
ity; the phase of alternation of the current is the same as the 

hase of the electromotive force; ard the current across every 
infinitesimal area of the cross-section is calculated, according to 
the electromotive force at each instant, by simple application of 
Obm’s law. 

II. When the period is very small in comparison with 400 
times the square of the smallest thickness or diameter of any of 
the conductors, multiplied by its magnetic permeability, and 
divided by its electric resistivity, the current is confined to an 
exceedingly thin surface stratum of the conductors. The thick. 
ness of this stratum is directly as the square root of the quotient 
of resistivity,divided by the magnetic permeability of the substance 
in different parts of the surface, but the total quantity of the 
current per unit breadth of the surface is independent of the 
material, and, except in such cases as those referred to at the end 
of II. below, varies in each cross-section in simple proportion to 
the electric-surface density of the static electrification induced by 
the electromotive force applied between the extremities for main- 
taining the current. The distribution of this electric density is 
similar in all cross-sections, but its absolute magnitude at corre- 
sponding points of the cross-section varies along the length of 
the conductor in simple proportion to the difference of electric 

tentials between A and A', and is zero at one end in the particu- 
case in which the conductors are connected through zero 
resistance at one end while the electromotive force is applied b 
an alternate current dynamo at the otherend. Ontheother hand, 
the surface-distribution of electric current is uniform throughout 
the whole length of the conductors, and it is only its distribution 
5 different parts of the cross-section that varies as the electric 
ensity. 

The proportionality of surface intensity of the current to elec- 
tric density, asserted above, fails clearly in any case in which the 
circumstances are such that the distance we must travel along the 
surface to find a sensible difference in electric density is not very 

eat in comparison with the thickness of the current-stratum. 
uch a case is represented in Fig. 3, which is reduced to scale, for 
alternate currents of period „th of a second in round rods of 
copper of 6 cms. diameter. The spaces between the outer circular 
boundaries and the inner fine circles, indicate what I have called 
the mhoic thickness being!, .714 of a centimetre for copper of resist- 
ivity 1611 square centimetres per second. The full solution for such 
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acase as that represented in Fig. 3, belongs to the large class of 
cases intermediate between I. and Il., and could only be arrived 
at by a kind of transcendent mathematics not hitherto worked. 
But without working it out, it is easy to see how the time-maxi- 
mum intensity of the current will diminish inwards from the 
surface, and will be, at any point of either of the inner fine 
circles, about 1$ or i of what it is at the nearest point of the 
boundary surface : and that at points in the surface, distant from 
B B' by one-balf, or one, or two times the mhoic thickness, the 
current intensity will be much smaller than it is at BB’. 

In case I. the heat generated per unit of time, per unit of 
volume, in different parts of the conductors, is inversely as the 
electric resistivity of the substance, and directly as the square of 
the total strength of current at any instant. In case II. the time- 
average of the heat generated per unit of time, per unit of area 
of the current stratum, is as the time-average of the square of the 
quantity of current per unit breadth, multiplied by the square 
root of the product of the electric resistivity into the magnetic 
permeability. 

Examples of cases I. and II.: Let A consist of three circular 
wires, C, L and I, of copper, lead, and iron, respectively. In case 
I., the quantities of the whole current they will carry, and the 
quantities of heat generated per unit of time in them, will be in- 
versely as their resistivities. In case II. if the centres 
of the three circular cross-sections form an equilateral triangle, 
the quantities of heat generated in them will be directly as the 
square roots of the resistivities for C and L; and for 1 would be 
as the square root of the product of the resistivity into the mag- 
netic permeability, if the magnetic permeability were constant 
and the viscous or frictional resistance to change of magnetism 
nothing for the iron in the actual circumstances. This last 
supposition is probably true, approximately, with a permeability 
of jsth for iron or steel, according to Lord Rayleigh, if the cur- 
rent is so small that the greatest magnetizing force acting on the 
iron is less than 0.1 C. G. S. 

The dependence of the total quantity carried, on extent of 
surface, and on the solution of the electrostatic problem de- 
scribed in II, justifies Snow Harris, and proves that those who 
condemned him out of Ohm's law were wrong, in respect to his 
advising tubes or broad plates for lightning conductors, but does 
not justify him in bringing them down in the interior of a shi 
(even through the powder magazine), instead of across the dec 
and down its sides, or from the masts along the rigging and 
down the sides to the water. The non-dependence of the total 
quantities of current on the material, whether iron or non- - 


netic metals, seems quite in accordance with Dr. Oliver Lodges 


5 and doctrine regarding Alternative Path" and 
lightning conductors. 


TELEPHONING THROUGH SUBMARINE CABLES.! 
BY W. H. PREECE, F. R. 8. 


AT the Newcastle meeting last year I gave the reasons and ex- 
riments which led to the conclusion that telephoning between 
London and Paris was practical. New and distinct overground 
lines of four copper wires are now being erected by the respective 
governments from each capital to the coast, and a new cable, the 
joint property of the two governments, will be laid during this 
ear, beta oon the Kent coast and San Gatte, to connect these two 
ines. There will thus be two metallic circuits between the two 
capitals. The K R, that is, the product of the capacity, K, and the 
resistance, R, of each circuit, upon which the clearness of articu- 
lation depends, will be 5,900, indicating that speech should be 
excellent. 

A somewhat similar circuit has been established, since October 
last, between Buenos Ayres and Monte Video, under my advice. 
The cables across the La Plata are each 28 miles long, for there 
are two separate single wire cables, and the total distance between 
the two cities is 180 miles. Subscribers who have metallic cir- 
cuits in each city have no difficulty whatever in speaking to each 
other from their respective offices, although the K R is as high as 
10,400. 

The cable across the channel will be a four-wire cable, and the 
specification for its construction has been based on the following 
mathematical considerations by Mr. H. R. Kempe. 

Let there be a looped telephonic line between A and B, Fig. 1, 
with a cable C, at an intermediate point on the route. 

The working capacity of the whole line is dependent upon the 
roduct of the total resistance, R, and the total capacity, K. 
herefore, if we take the resistance of the aerial portion of the 

line to be a fixed quantity, there will be a particular size of cable 
conductor which will give the smallest possible size of dielectric 
sutlicient to enable a particular value of K R not to be exceeded. 
For, if we make the conductor larger than this size, and thereby 
diminish its resistance, we can, it is true, do with an increased 
capacity, but the diminution in the thickness of the dielectric 
which could thereby be allowed, is more than compensated for by 
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the fact that the surface of the conductor is larger; in other 
words, we increase the capacity in a greater proportion than we 
diminish the resistance. If, on the other hand, we diminish the 
size of the conductor, we increase the resistance in a greater pro- 
portion than we diminish the capacity. Strictly speaking, the 
requirements of the problem are to determine the size of cable 
core which shall cost least ; but. inasmuch as the costs of gutta- 

rcha and copper, bulk for bulk, do not differ greatly, the prob- 
em resolves itself into the determination of the smallest outer 
diameter which can be employed. і 

The values obtained correspond very closely to а core, Ње 
weight of whose conductor is 160 lbs., and the weight of whose 
gutta-percha covering is 300 lbs., and it has, therefore, been decided 
to adopt those dimensions. 

Although the calculation has been made on the assumption 
that the land lines on both sides of the cable are to be of 400 Ibs. 
wire, the French government have decided that the wires to be 
erected by them shall be of 600 lbs. weight ; the result of this will 
be to reduce tlie value of K R to 5,900, as stated at the commence- 
ment of the paper. 

The specification of the cable states that : (1) Each conductor 
shall be formed of a strand of seven copper wires, all of equal 
diameter, shall weigh 160 lbs. per nautical mile, and shall at a 
temperature of 75° Fahrenheit have a resistance not higher than 
7.682 ohms or lower than 7.478 ohms per nautical mile. 


‘Fias. 1 AND 2. 


(2) Each conductor shall be insulated by being covered with 
three alternate layers of Chatterton’s compound and gutta-percha, 
beginning with a layer of the said compound, and no more com- 

und shall be used than may be necessary to secure adhesion 

tween the conductor and the layers of gutta-percha. The 
dielectric on each conductor shall weigh 300 lbs. per nautical 
mile, making the total weight of each conductor when covered 
with the dielectric 460 pounds per nautical mile. 

(8) The inductive capacity of such insulated conductor shall 
not exceed .3045 microfarad per nautical mile. 

(4) The insulation resistance of each coil of core shall be not 
less than 500 megohms per nautical mile after such coil shall have 
been kept in water maintained at a temperature of 75" Fahrenheit 
for not less. than 24 consecutive hours immediately preceding the 
test, and after electrification during one minute. 

The cores- (four in number) are to be served with the best wet 
fully tarred yarn, and with a sheathing of 16—280 mil. wires, 
each having a minimum breaking strain of 8,500 lbs., and a mini- 
mum of 10 twists in 6 inches. The section of the cable is shown 


in the accompanying engraving, Fig. 2. 


THE WESTERN UNION ANNEX BUILDING. 


Plans fora fourteen-story building to be built at 8 Dey street, 
this city, adjoining the Western Union Building, have been filed 
with the Building Bureau. The structure will be 25 by 67 feet 
and will cost $100,000. The architect is H. J. Hardenburgh and 


the builder, James B. Smith. 


WORK OF THE YOUNG MEN'S INSTITUTE. 


The Young Men's Institute of the Young Men's Christian 
Association, at 222 Bowery, will this year have classes in arith- 
metic, free-hand and mechanical drawing, carriage drafting, 
steam engineering, grammar and composition, vocal music, phys- 
iology, and first aid to the injured. The cost of membership is 
extremely moderate. 
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SECONDARY CELLS.! 


BY W. J. 8. BARBER STARKEY. 


I SHALL only try to give a few of my personal experiences with 
secondary cells without attempting to go.into their theory or con- 
struction, and I do this more in the hope that it may lead to some 
interesting discussion than for any value which may be attached 
to my experiences. Soon after the introduction of M. Faure's 
cells into this country I was fortunate enough to become possessed 
of one, which for a time gave excellent results, but it во happened 
I had to go away from home for six months, and on my return I 
found the cell would no longer work satisfactorily, and had be- 
come very inefficient. . 

To find out the cause of this I removed the agus from their 
felt envelopes, and found that they were pa y covered with a 
white hard sulphate of lead, which I was unable to again reduce; 
I also found that it had eaten into the supporting plates, and that 
there was a thin film of white sulphate between these plates and 
the active material, which practically acted as a non-conductor. 
This seemed to me such a serious defect that I determined, if - 
sible, to find out a remedy, and, after numberless ineffectual at- 
tempts, I at last found out that if a small quantity of carbonate of 
soda was added to the dilute acid, it not only allowed the existing 
sulphate to be again reduced, but it also prevented the formation 
in future of the hard white intractable короо, even if the cells 
were allowed to stand idle for any length of time. І һауе allowed 
plates to remain idle in this solution for more than 18 months, 
without the slightest trace of white sulphate appearing. I wasso 
much impr with the use of carbonate of soda to prevent sul- 
phating of the plates that I brought the matter before Mr. Preece, 
and he very kindly came to look at the cells, and afterwards car- 
ried out a most careful series of experiments to determine the 
value, or otherwise, of using sulphate of soda in secondary cells. 
The results of these experimenta are, I believe, well known, and 
have been published, and the exact amount of carbonate of soda 
which it is desirable to use has been determined; it is only necee- 

to use a very small quantity to effect the desired purpose. If 
much is used it is of no advantage, and may tend to cause scaling 
of the plates. Now that it is no longer necessary to pass a heavy 
current through cells, to prevent арш, it appears to me that 
it would be much more satisfactory to use larger cells for station- 
ary work, and both charge and discharge them at a considerably 
lower rate than at present recommended, thereby enormously in- 
creasing the life and efficiency of the cells, and leaving a large 
surplus of energy in case of emergency. My own cells have been 
treated in this way, and I cannot see that eT have in any way 
deteriorated after nearly five years' use. If the plates are kept 
free from sulphate they may be bent to & considerable extent 
without suffering any damage, and if the grids are made of pure 
soft lead they may be readily straightened again. Certainly my 
experience leads me to recommend the use of soft lead ү їп 
reference to those of a hard and brittle alloy. I consider that 
burning the lugs together is the most satisfactory way of connect- 
ing up the cells, but if brass screws and nuts are used they can be 
greatly rotected by pressing some Jead foil over and around them; 
this wil keep off any acid spray which might reach them while 
the cells are being charged, and should any of the brass connec- 
tions become corroded, I have found that they can be effectually 


cleaned without trouble by immersing them for a time in a solu - 


tion of carbonate of soda, and then washing them thoroughly in 
pure water. If it is desired to use separators between the plates, 
a very simple and cheap way to make them is to use perforated 
porous paper which has been saturated in melted paraffin wax; 
this stands well in dilute acid, and I have some which have been 
in use for several years. 

Although secondary batteries are now undoubtedly very ef- 
ficient when carefully used for stationary purposes, it appear to 
me that as at present constructed they wıll not stand for any 
long period the wear and tear, shaking and washing of the liquid 
against the active material to which they must be subjected when 
used for traction purposes ; at least such is the impression left on 
my mind after inspecting cells which have been used for even a 
short time ; some of the plates generally soon show signs of buck- 
ling, and the bottoms of the cells became covered with disintegra- 
ted particles of the active material, which forms a sort of mud. 
I have endeavored to overcome these defects by packing the plates 
in a solid, though porous, mass of plaster of Paris mixed with 
sawdust, and for three months a battery of 96 cells thus prepáred 
was successfully running a tramcar at Canning Town and doing 
the same work as theother cars ; however, at the end of this time 
the management passed into other hands, and I hear that thecells 
bave been taken to pieces, as they were not giving satisfaction ; 
so for the present this experiment has come to an end, and is ар- 
parently а failure, but I have not given up hopes that some modi. 
fication of this plan may be successful, as for a time the workin 
was very satisfactory. The proportion of plaster of Paris us 
in this experiment was two of plaster of Paris to one of sawdust, 


1. Abstract of а paper read before the British Association Meeting. Leds, 
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but I think the plaster of Paris was not pure, and its proportion 
was too great. Iam now using a set of 22 Elwell-Parker cells, in 
which the propor on is 214 of sawdust to 1 of plaster of Paris. 
The way I prepare the cells is to mix the plaster of Paris and 
sawdust intimately together in a dry state, and fill in the spaces 
between the plates with this mixture. I then pour in gently some 
dilute sulphuric acid to which a little carbonate of a has been 
added, when the whole sets into a compact porous mass. After 
a time I pour in the electrolyte till it stands above the level of the 
tops of the plates, and it will be found that the cells will contain 
nearly as much liquid as if no porous material were used. 

Last autumn I used a set of these cells in conjunction with a 
turbine and dynamo, and although they were last charged in 
November, I found on my return this year in June that they still 
retain the charge well after seven months' rest, and burnt the 
lamps brightly, the E. M. F. of each cell being just under 2 volts. 
Although in my experiments I have used plaster of Paris to insu- 
late the particles of sawdust from each other, and to give stabilit 
of the porous mass, I have tried many other substances, bot 
soluble and insoluble, mixed with it, but sawdust appears to act 
as well as anything which I have yet tried, and it has the advan- 
tage of being cheap, and can be easily po This method of 
treating the cells would appear to be of no advantage in stationary 
work for electric lighting purposes, and would, indeed, be a dis- 
tinct disadvantage, as, owing to the want of free circulation of the 
liquid, the E. M.F. falls more rapidly under a long-continued 
heavy discharge, but it immediately recovers with a short interval 
of rest, and, in practice, these intervals are constantly occurring 
in electric traction, when the car stops to take up and set down 
passengers ; and with cells treated in this way the vibration and 
shaking of the car is a positive advantage, as it facilitates the 
circulation of the electrolyte, and tends to liberate any occluded 

The defect of this arrangement would appear to be that 
it must hinder the free circulation of the liquid, and also add to 
the internal resistance of the cell, whilst, on the other hand, it 

revents the plates from buckling, retains the active material 
mly in its place, preserves the plates from injury, and makes 
the cell very portable. I have ventured to mention this crude 
experiment in the hope that it may induce some one to produce a 
thoroughly practical cell for traction purposes which will stand 
rough usage—be free from the defects which at present exist. 


RENTALS IN THE NEW YORK SUBWAYS. 


The meeting of the Board of Electrical Control, on September 
19, wasdevoted to a long discussion of subway rentals. gineer 
Kearney reported on the subject. The report gives the present 
schedule of rentals charged by the subway company as follows: 

For 4-inch ducts, $1,250 per mile per annum. For 8&-inch ducts, 
$1,000 per mile per annum. For 2j-inch ducts, $850 per mile per 
annum. For 2-inch ducts, $700 per mile per annum. For 1j-inch 
ducts, $550 per mile per annum. For 1}-inch ducts, $500 per mile 
per annum. For distribution ducts, 1 to 4 inches, $1,000 per 
annum. 

The telegraph and telephone companies have made no complaint 
in reference to the rentals. The high-tension electric light com- 
pene have appealed from the schedule. They generally occupy 

ucts of three inches diameter, and are charged rentals of $1,000 
per mile per annum, 

The subway company filed a statement with Mr. Kearney, 
кудш. that up to Jan. 1, 1890, 501 miles of telegraph and tele- 

hone ducts and 515 miles of electric light and power ducts had 

n constructed, making a total of 1,016 miles of ducts, the cost 
of maintaining and constructing which was $4,827,647.97 from 
1886 to 1890. Only 404 miles of subways was occupied, producing 
at present rates an annual rental of $388,771. The yearly expenses 
of the subway company are placed at $826,882, and an annual 
deficit of $437,611 is figured out. 

Some of the local companies want an investigation of the sub- 
way company's books, but Mr. Lauterbach claims that as the 
company is not making 10 per cent, such investigation is not in 
order. It is now proposed that pending a settlement of the question, 
the companies shall pay $500 per mile of duct. 


THE NEW OHM. 


At the recent meeting of the British Association it was recom- 
mended that the ohm be defined by the resistance of a mercury 
column of one square millimetre section, 100.8 centimetres long 
and at 0° C. Profs. Rowland and Barker undertook to refer this 
recommendation to the United States Government, while M. Mas- 
cart and Mr. Preece, respectively, will present it to the French 
and English authorities. 


THE SMITHSONIAN INSTITUTION has been benefited by two dona- 
tions to its funds. Oneisalegacy of $5,000, and the other a person- 
al gift of $5,000 from Prof. A. Graham Bell to the Superinten- 
dent. Thelatter gentleman has handed over the sum to the 
Institution, 
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CORRESPONDENCE. 


PITTSBURGH. 


An Electric Process for Making “Wrought” Iron—Regalating the 
Wires. 


A PROCESS of making wrought iron from pig metal without 
puddling is one of the discoveries made by Dr. Emmens, of 
Greensburg, nearthis city. The doctor accomplishes his object 
with the aid of electricity. He takes a vat which is filled witha 
chemical solution and a number of thin sheet iron plates. Then, 
the pig iron is also placed in the vat, after which the pig iron 
and the sheet iron are connected witha dynamo. The current 

generated by the dynamo is said to have the effect of causing the 
- pure iron to be separated from the impurities in the pig iron and 

orm a deposit on the sheet iron plates. 

The quality of this wrought iron is stated to be superior to 
that of the best Swedish metal. It can be bent, rolled or twisted 
into any shape, while cold. Dr. Emmens says that he can take a 
horse shoe nail of this iron, fasten the head in a vice and twist it 
into an almost perfect screw without breaking. 

An ordinance providing for the regulation of electric wires 
in the streets will be acted upon by councils within the next few 
days. All the electric wires must be placed at least twenty feet 
above the side walks, and where there are street railway wires on 
the same street, the former wires must bea sufficient distance 
above the others во as not to interfere. eo wires, 
cables, tubes, conduits and subways shall be pl at least two 
feet under the ground and as near the street curb as practicable. 


PrrrssuROH, Sept. 18, 1890. 


ST. LOUIS. 


Electric Railway News.—Resignations and Appointmenta.—The Tur- 
ner Unicycle Road. 


DURING the summer months the work of changing the motive 
power on the Lindell Railway has progressed steadily, but with 
some delay at times on account of scarcity of material of all 
kinds. The policy of the company is to construct a first-class elec- 
tric railway regardless of cost and time. The new power house is 
finished and the machinery is being placed in position. Six 
boilers are set and ready for steam. Eight dynamos are on hand 
and being set up, and the first of the four 400 h. p. Armington & 
Sims d ine is expected to arrive about the 20th. 

The Vandeventer Avenue Street Railway will be operated as a 
rt of the Lindell Railway. The construction of this road is 
ing pushed to completion with the same thoroughness as the 

main line of the Lindell, the intention being to have it in o 

tion by October 1 80 as to accommodate visitors to the St. Louis 
Agricultural Fair. The Vandeventer avenue line will extend from 
Chouteau avenue to the fair grounds, and will thus form a direct 
line from Union Depot to the fair grounds. The acquisition of 
the Vandeventer line gives the Lindell Railway Company a total of 
18 miles of double track. 

Mr. E. J. Bagnall has resigned his position as superintendent 
of the St. Louis Illuminating Company and has accepted the poei- 
tion of engineerof the Lindell Railway . will have 
ep pie: charge of everything pertaining to mechanical and elec- 
trical engineering. 

The St. Louis Unicycle Railway Company has been incorpo- 
rated under the laws of the State of Missouri, with a capital stock 
of $200,000, with the following officers: President, L. A. Brown; 
vice-presidents, John H. French and J. W. Tremayne; treasurer, 
W. A. Adams; secretary, Chas. H. Wengler; directors, Chas. H. 
Gleason, Chas. H. Blake and David Strawbridge. The Unicycle 
railway is the invention of E. M. Turner, of Texas, and is an ele- 
vated electric railway having only one rail. A motor car pro- 
pelled by a one h. p. Sprague electric motor is now in operation 
at the exposition. 

The McKee street railway syndicate have closed a contract 
with the Short Electric Railway Company for 1,000 motors. This 
syndicate has been formed lately for the purpose of purchasing, 
constructing and operating electric railways, and this order is 
given 80 as to have the motors ready for use as fast as they may 
be required. 

Mr. C. L. Abbott has resigned his position as superintendent of 
the Short Electric Railway, on the south end of the St. Louis rail- 
road, and has accepted the position of superintendent of the Glen- 
wood and Greenlawn Street Railway, Sprague system, Columbus, 
O., and will leave shortly for his new field of labor. 

The Board of Public Improvements have арры) Andrew J. 
O'Reilly supervisor of city lighting in place of E. V. Matlack. No 
specific charges were brought against Mr. Matlack by the board, 
the change being made ran оу ques a general dissatisfaction 
which has existed since Mr. Matlack's appointment over a year 
ago, he at that time not being legally a citizen of St. Louis. 

Sr. Louis, September 1б, 1890. 
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Notice to Correspondents. 
We do not hold ourselves responsible for the opinions of our correspondents. 
communications 


In order to facilitate reference, correspondents, when referring to any letter previ- 
ously 2 % Slo by msntioning the serial number of such letter, and of 
КЕ у саа ^ yr illustrations should be pieces of. paper 
в for illus 8 on А 
AU communications Poult be addressed Evtror or Tue ELECTRICAL ENGINEER, 
150 Broadway, New York city. 


TESLA'S NEW ALTERNATING MOTORS. 


ра hope you will allow me the privilege to say in the col- 
umns of your esteemed journal a few worda in regard to an article 
which appeared in Industries of August 22, to which my attention 
has been called. In this article an attempt is made to criticise 
some of my inventions, notably those which you have described 
in your issue of August 6, 1890. 

The writer begins by stating: ‘‘ The motor depends on a shift- 
ing of пер under certain conditions, а principle which has 
been al ! employed by Mr. A. Wright in his alternating cur- 
rent meter.” This is no surprise to me. It would rather have 
gurprised me to learn that Mr. Wright has not yet employed the 
principle in his meter, considering what, before its appearance, 
was known of my work on motors, and more particularly of that 
of Schallenberger on meters. It has cost me years of thought to 
arrive at certain resulta, by many believed to be unattainable, for 
which there are now numerous claimants, and the number of these 
is rapidly increasing, like that of the colonels in the South after 
the war. 

The writer then good-naturedly explains the theory of action 
of the motive device in Wright's meter, which has greatly bene- 
fited me, for itis во long since І have arrived at this, and sim- 
ilar theories, that I had almost forgotten it. He then says: Mr. 
Tesla has worked out some more or less complicated motors on 
this principle, but the curious point is that he completely mis- 
uüderstood. the theory of the phenomena, and has got hold of the 
old fallacy of screening." is may be curious, but how much 
more curtous itis to find that the writer in Industries has com- 
pletely misunderstood everything himself. Ilike nothing better 
than just criticism of my work, even if it be severe, but when the 
critic assumes a certain l'état c'est moi" air of unquestioned 
competency I want him to know what he is writing about. How 
little the writer in Industries seems to know about the matter is 
painfully apparent when he connects the phenomenon in Wright's 
meter with the subject he has under consideration. His further 
remark, ‘* He (Mr. Tesla) winds his secondary of iron instead of 
copper and thinks the effect is оше magnetically,” is illustra- 
tive of the care with which he has perused the description of 
the devices contained in the issue of THE ELECTRICAL ENGINEER 
above referred to. 

I take a motor having, say eight poles, and wrap the exciting 
coils of four alternate cores with fine insulated iron wire. When 
the current is started in these coils it encounters the effect of the 
closed magnetic circuit and is retarded. The magnetic lines set 
up at the start close to the iron wire around the coils and no free 
poles appear at first at the ends of the four cores. As the current 
rises in the coils more lines are set up, which crowd more and 
more in the fine iron wire until finally the same becomes satu- 
rated, or nearly so, when the shielding action of the iron wire 
ceases and free poles appear at the ends of the four protected 
cores. The effect of the iron wire, as will be seen, is two-fold. 
First, it retards the energizing current; and second, it delays the 
5 of the free poles. To produce a still greater difference 
of phase in the magnetization of the ое and unprotected 
cores, I connect the iron wire surrounding the coils of the former 
in series with the coils of the latter, in which case, of courae, the 
iron wire is preferably wound or connected differentially, after 
the fashion of the resistance coils in a bridge, so as to have no ap- 
preciable self-induction. In other cases I obtain the desired re- 
tardation in the appearance of the free poles on,one set of cores 
by a magnetic shunt, which produces a greater rbtardation of the 
current and takes up at the start a certain number of the lines set 
up, but becomes saturated when the current in the exciting coils 
reaches a predetermined strength. 

In the transformer the same principle of shielding is utilized. 

imary conductor is surrounded with a fine layer of laminated 
iron, consisting of tine iron wire or plates properly insulated and 
interrupted. long as the current in о рея conductor is 
so small that the iron enclosure can carry all the lines of force set 
up by the current, there is very little action exerted upon a sec- 
ondary conductor placed in vicinity to the first ; but just as soon 
as the iron enclosure becomes saturated, or nearly so, it loses the 
virtue of protecting the secondary and the inducing action of the 
primary practically begins. What, may I ask, has all this to do 
with the ‘‘old fallacy of screening ?" ° 
With certain objects in view—the enumeration of which would 
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lead me too far—an arrangement was shown in THE ELECTRICAL 
ENGINEER, about which the writer in Industries says: '* A ring of 
laminated iron is wound with a secondary. It is then en in 
iron laminated in the wrong direction and the primary is wound 
outside of this. The layer of iron between the primary and sec- 
ondary is supposed to screen the coil. Of course it cannot do so, 
such a thing is unthinkable.” This reminds me of the man who 
had committed some offense and engaged the services of an attor- 
ney. They cannot commit you to prison for that,” said the 
attorney. Finally the man was imprisoned. He sent for the at- 
torney. ‘‘ Sir,” said the latter, I tell you they cannot imprison 
you for that." But, sir," retorted the prisoner, ‘‘they have 
imprisoned me." It may not screen, in the opinion of the writer 
in Industries, but just the same it does. According to the arrange- 
ment the principal effect of the screen may be either a retarda- 
tion of the action of the primary current upon the secondary cir- 
cuit or a deformation of the secon current wave with similar 
results for the purposes intended. the arrangement referred 
to by the writer in Industries he seems to be certain that the iron 
layer acts like a choking coil; there again he is mistaken; it does 
not act like a choking coil, for then its T for maintaining 
constant current would be very limited. But it acts more like a 

netic shunt in constant current transformers and dynamos, 
a8, in my opinion, it ought to act. 

There are à good many more things to be said about the re- 
marks contained in Industries. In regard to the magnetic time 
Jag the writer says: ‘‘If a bar of iron has a coil at one end, and 
if the core is perfectly laminated, on starting a current in the coil 
the induction all along the iron corresponds to the excitation at 
that instant, unless there is a microscopic time lag, of which there 
ts no evidence." Yet a motor was described, the very operation 
of which is dependent on the time lag of magnetization of the 
different parts of a core. It is true the writer uses the term per- 
fectly laminated " (which, by the way, I would like him to ex- 
plain) but if he intends to make such a perfectly laminated " 
core I venture to say there is trouble in store for him. From his 
remarks I see that the writer completely overlooks the import- 
ance of the size of the core and of the number of the alternations 
pointed out; he fails to see the stress laid on the saturation of the 
screen, or shunt, in some of the cases described; he does not seem 
to recognize the fact that in the cases considered the formation of 
current is reduced as far as practicable in the screen, and that the 
same, therefore, so far as its quality of screening is concerned, 
has no role to perform as a conductor. I also see that he would 
want considerable information about the time lag in the magnet- 
ization of the different parts of a core, and an explanation 
why,in the transformer he refers to, the screen is laminated 
in the wrong direction, etc.—but the elucidation of all 
these points would require more time than I am able to 
devote to the subject. It is distressing to find all this in the 
columns of a leading technical journal. 

In conclusion, the writer shows his true colors by making the 
following withering-remarks: ‘‘It is questionable whether the 
Tesla motor will ever bea success. Such motors will go round, 
of course, and will give outputs, but their efficiency is doubtful; 
and if they need three-wire circuits and special generators there 
is no object in using them, as a direct current motor can be run 
instead with advantage." 

No man of broad views will feel certain of the success of an 
invention, however good and original, in this period of feveri 
activity, when every day may bring new and unforseen develop- 
ments.. At the pace we are progressing the permanence of all our 
apparatus it its present forms becomes more and more problem- 
atical. It is impossible to foretell what type of motor will crystal- 
ize out of the united efforts of many able men; but it is my con- 
viction that at no distant time a motor having commutator and 
brushes will be looked upon as an antiquated piece of mechanism. 
Just how much the last quoted remarks of the writer of Indus- 
tries—considering the present state of the art—are justified, I 
will endeavor to show in a few lines. 

First, take the transmission of power in isolated places. A case 
frequently occurring in practice and attracting more and more 
the attention of engineers is the transmission of large powers at 
considerable distances. In such a case the power is very likely 
to be cheap, and the cardinal requirements are then the reduction 
of the coet of the leads, cheapness of construction and mainte- 
nance of machinery and constant speed of the motors. Su 
a loss of only 25 per cent. in the leads, at full load, be allowed. 
If a direct current motor be used, there will be, besides other dif- 
ficulties, considerable variation in the speed of the motor—even 
if the current is supplied from a series dynamo—so much so that 
the motor may not be well adapted for many pu , for 
instance, in cases where direct current transformation is contem- 
plated with the object of running lights or other devices at con- 
stant potential. It is true that the condition may be bettered by 
employing proper regulating devices, but these will only further 
complicate the already complex system, and in all probability 
fail to secure such perfection as will be desired. using an 
ordinary single-circuit alternate current motor the disadvan 
is that the motor has no starting torque and that, for equal weight, 
its output and efficiency are more ог less “below that 
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of a direct current motor. If, on the contrary, the arma- 
ture of any alternator or direct current machine—large, low- 
speed, two-pole machines will give the best results—is wound 
with two circuits, a motor is at once obtained which possesses suf- 
ficient torque to start under considerable load; it runs in absolute 
synchronism with the generator—an advantage much desired and 
hardly ever to be attained with rogn ating devices; it takes cur- 
rent in proportion to the load, and its plant efficiency within a 
few per cent. is equal to that of a direct current motor of the 
same size. It will be able, however, to perform more work than 
a direct current motor of the same size, first, because there will be no 
change of speed, even if the load be doubled or tripled, within 
the limite of available generator power; and, second, because it 
can be run at a higher electromotive force, the commutator and 
the complication and difficulties ;it involves in the construction 
and operation of the generators and motors being eliminated from 
the system. Such a system will, of course, require three leads, 
but since the plant e севу is practically equal to that of the 
direct current system, it will require the same amount of copper 
which would be SIE in the latter system, and the disadvan- 
tage of the third lead will be comparatively small, if any, for 
three leads of smaller size ma pes aps be more convenient to 
place than two larger leads. W en more machines have to be 
used there may be no disadvantage whatever connected with the 
third wire ; however, since the simplicity of the generators and 
motors allows the use of higher electromotive forces, the cost of 
the leads may be reduced below the figure practicable with the 
direct current system. 

Considering all the practical advantages offered by such an al- 
ternating system, I am of an opinion quite contrary to that of the 
author of the article in Industries, and think that it can quite 
successfully stand the competition of any direct current system, 
and this the more, the larger the machines built and the 
greater the distances. 

Another case frequently occurring in practice is the transmis- 
sion of small powers in numerous isolated places, such as mines, 
etc. In many of these cases simplicity and reliability of the 
apparatus are the principal objects. I believe that in many 
р es of this kind my motor has so far proved a perfect success. 

n such cases a t of motor is used possessing great starting 
torque, requiring for its operation only alternating current and 
having no sliding contacts whatever on the armature, this advan- 
tage over other ty of motors being highly valued in such 
places. The plant efficiency of this form of motor is, in the present 
8tate of perfection, inferior to that of the former form, but 1 am 
confident that improvements will be made in that direction. Be- 
sides, plant efficiency is in these cases of secondary importance, 
and in cases of transmission at considerable distances, it is no 
drawback, since the electromotive force may be raised as high as 
practicable on converters. І can not lay enough stress on this ad- 
vantageous feature of my motors, and should think that it 
ought to be fully appreciated by engineers,for to high electromotive 
forces we are surely coming, and if they must be used, then the 
fittest apparatus will be employed. I believe that in the trans- 
mission of power with such commutatorless machines, 10,000 volte, 
and even more, may be used, and I would be glad to see Mr. Fer- 
ranti's enterprise succeed. His work is in the right direction, and, 
a my opinion, it will be of great value for the advancement of 

e art. 

As regards the supply of power from large centralstations in 
cities or centres of manufacture, the above arguments are appli- 
cable, and I see no reason why the three-wire motor system 
should not be successful. In putting up such a station, the third 
wire would be but a very slight drawback, and the system 
possesses enough advantages to over-balance this and any other 
disadvantage. But this question will be settled in the future, for 
as yet comparatively little has been done in that direction, even 
with the direct current system. The plant efficiency of such a 
three-wire system would beincreased by using, in connection with 
the ordinary type of my motor, other types which act more like 
inert resistances. The plant efficiency of the whole system would, 
in all cases, be greater than that of each individual motor—if like 
motors are —owing to the fact that they would possess differ- 
ent self-induction, according to the load. 

The supply of power from lighting mains is, I believe, in the 
Opinion of most engineers, limited to comparatively small powers, 
for obvious reasons. As the present systems are built on the two- 
wire plan, an efficient two-wire motor without commutator is 
required for this purpose, and also for traction purposes. A large 
number of these motors, embodying new principles, have been 
devised by me and are being constantly perfected. On lighting 
stations, however, my three-wire system may be advantageously 
carried out. А third wire may be run for motors and the old con- 
nections left undisturbed. The armatures of the generators may 
be rewound, whereby the output of the machines will be increased 
about 35 per cent., or even more in machines with cast iron field 
magnets. If the machines are worked at the same capacity, this 
means an increased efficiency. If power isavailable at the station, 
the gain in current may be used in motors. Those who object to 
the third wire, may remember that the old two-wire direct system 
is almost entirely superaeded by the three-wire system, yet my 
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three-wire system offers to the alternating system relatively 

greater advantages, than the three-wire direct possesses over the 

two-wire. Perhaps, if the writer in Industries would have taken 

all this in consideration, he would have been less hasty in his 

conclusions, NIKOLA TESLA. 
New York, Sept. 17. 1890. 


REPORTS OF COMPANIES. 


WESTINGHOUSE AND PULLMAN INTERESTS. 


With regard to various reports current on the subject, it now 
transpires that arrangements have been made hetween George 
Westinghouse, Jr., of Pittsburgh, and George M. Pullman, of 
Chicago, by which the Westinghouse Electric Mfg. Company will 
erect works conveniently close to the Pullman Palace Car Works, 
at Pullman. Ill., and the agreement reached, it is understood, is 
that the Pullman company will purchase all of their electric 
railway motors from the Westinghouse concern. The works to be 
erec are to cost between $400,000 and $500,000, and Mr. West- 
inghouse says 2000 men will be employed at the new shops. 
Work on the structures will probably begin next spring. That the 
immense works of Pullman's Palace Car Company and the big 
plant of the Westinghouse Company, at Pittsburgh, are to be 
consolidated both Messrs. Pullmau and Westinghouse deny. Mr. 
Westinghouse further says that the erection of works at Pullman 
does not mean that the Pittsburgh business of the company is to 
be removed to Chicago. It will be merely an extension of their 
business. The works at Newark, N. J., Pitteburgh, New York 
City, etc., will also be continued as before. 


DIVIDENDS. 


THE EDISON GENERAL ELECTRIC Co. has declared its fourth 
quarterly dividend of 2 per cent. 


STOCKS AND BONDS. 


RovAL ELECTRIC Co.—Application will be made to the Legis- 
lature of the Province of Quebec to change the value of the 
diera of the Royal Electric Co. from ten to one hundred dollars 
each. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities of 18 Wall street, this 


city, reporte the following quotations of September 19th fro 
New York, Boston and Washington :— p m 


NEW YORK. 

BID. BID. 
W. U. Tel. Со.............. С Bi} Edison Gen. Elec. Со... 
American Tele. & Cable... R3 Edison Gen. Co ber d: DM bd 
Centil. & So. Amer......... 157 Сопког`а Elec. Lt. Co..... 00 
Mexican..... ...... .. ... 205 Edison Illn'g Co. N. Y... . 
Com. Cable Co. ....... ... 1014 U. S. Elec. Lt. Co. 35 
Postal Tel. Cable 89 North Am. Phonograph ... 50 


м с ——_——_—_—_—_————————Є—Є— 


BOSTON. 
EEE 
BID. BID 
Thomson-Houston......... 514 Ft. Wayne Co.............. 
ү Pref'd. . 254 Am. BI!!! 251 
М Series C..... 13 ef. y mure uu. du 48} 
| б NE o 6 New England. 511 
Int. Co..... Mexican........., .90 
Thomson Welding Co...... aa Trop. American...... nig 
Thomson Eu. Welding..... 70 Edison Phon'gph Doll..... 2 
— ——Є——Є—Є——Є—Є—-ЄЄ—Є—Є—Є—Є—ЄЄЄЄЄ————————Є 
WASHINGTON. 
pu e RT MT 
BID BID. 
Penna. Telephone......... 25 U. S. Elec. Lt. 
Ches. & Pot. Telephone..... 71 Ee K Sold. ours db ds 
Amer. Graphophone....... 164 Elec. Ну................. 68 
n ESSE EEE Se Se RR 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Co ‚| 874 
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LEGAL NOTES. 


BRUSH ELECTRIC CO. VS. SPRAGUE ELEC. R'Y & MOTORCO. 


The Brush Electric Co. has brought an action in the U. S. cir- 
cuit court against the Sprague Electric Railway and Motor Co. of 
New York, to restrain them from selling or using a certain dyna- 
mo electric machine on the ground of infringement. The com- 
plainants set forth in their bill that C. F. Brush was the original 
and first inventor of a new and useful improvement in dynamo 
electric machines, which was secured by letters patent. About 
Jan. 1, 1887, Mr. Brush assigned all his right, title and interest in 
said machines to complainants in this action, such assignment 
being duly recorded in the U. S. patent office. 


The suit in ооп is based on the patent issued to Charles F. 
Brush, No. 260,652, dated July 4th, 1882, entitled Dynamo- 
Electric Machine. The claims cover the Sp pacan on of a copper 
sleeve surrounding the field magnets of a dynamo-electric 
machine, whereby the insulation of the magnets is preserved 
from the high potential of self-induction created by fluctuations 
in the exciting current. The device is no longer used on the 
street car motors of the defendants, who now claim that its em- 
ployment makes the magnets sluggish and causes burning out of 
ы armature by retarding the generation of counter-electromotive 
orce in it. 


A PRIZE SCHEME OF LIGHTING. 


Mr. F. H. Whipple has been awarded a prize of $100 at Daven- 
port, Ia., for the best plan of lighting that city. Mr. Whipple, 
with native modesty, writes us from St. Louis that there was 
nothing special about the plans. Owing to the many hills and 
hollows in the town, it was difficult to light it economically. 
There was nothing technical about it; but it was more the use 
of common sense in the location of lights." 


TELEGRAPHY DURING THE COMMUNE. 


One of the first things to be done after the recent disastrous 
fire at the New York offices of the Western Union Company was 
to re-establish the identity of each of the maze of wires running 
into the premises. Experienced electricians being on the spot, 
the task was not a very difficult one, and in a single day 800 cir- 
cuits were restored. The ease with which this work was carried 
out at New York recalls to our mind, says La Lumière Electrique, 
а very instructive historic incident which occurred during the 
Commune. When the Republican Government quitted Paris, the 
operators at the central office in the Rue Grenelle managed to 
mix up all the wires before leaving. The Communists were 80 
ignorant of everything connected with telegraphy, that it was 
beyond their powers to unravel the wires; and duriog the whole 
time that they were in possession of the building. namely, from 
the end of March to the end of May, they were only able to use 
the military lines. M. Fabre de Lagrange, who was forced to 
accept the appointment of chief electrician to the Commune, 
took good care to keep the wires in confusion; and among other 
services to the State, he sent misleading telegrams, and thus 
saved many public and private buildings which the rebels wished 
to blow up by using an explosive mixture of air and coal-gas. 
These facts were clearly authenticated by the court-martial which 
tried M. Lagrange, and he was honorably aquitted. 


THE TROUVE ELECTRIC ERYGMATOSCOPE. 


At & recent meeting of the Académie des Sciences, M. G. 
Trouvé described an electrical appliance devised by him to facili- 
tate the inspection of the geological strata pierced by the boring 
tool. The apparatus consists of a powerful incandescent lamp 
enclosed in a cylinder. One of the hemuicylindrical surfaces of 
this cylinder constitutes the reflector; whilst the other, which is 
of thick glass, allows the luminous rays to pass through it, and 
light up the successive strata through which the lamp descends, 
At the base of the instrument there is an elliptical mirror, while 
the top is open, so as to enable an observer p at the head of 
the boring and armed with suitable glasses to see on the mirror 
the reflected image of the stratum illuminated by the lamp, which 
is arranged so that its upward rays are intercepted. The whole 
apparatus is suspended from a cable formed by the two conduct- 
ing wires. This cable is wound on & drum, the trunnions of 
which are insulated from one another and connected to the leads, 
current being obtained by two rubbing contacts attached to the 
poles of a portable battery. This arrangement enables the instru- 
ment to be raised and lowered without difficulty and without in- 
terrupting the observations. The erygmatoscope as at present 
arranged gives excellent results down to a depth of over 600 feet, 
and with a more powerful lamp it could be used at still ter 
depths. An expedition which has been sent out to the Mozam- 
bique coast by the Portuguese government, to search for coal 
beds and other mineral deposits, has been supplied with eryg- 
matoscopes. 


М 
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SOCIETY AND CLUB NOTES. 


tax l, AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


. AT the meeting of the Council, on September 16, at the rooms 
ef the Institute, 13 West Thirty-first street, the following gentle- 
men, being properly endo and qualified, were admitted to 
associate membership :— 

Braddell, Alfred E., Electrical rr ана Underwriters’ Associa- 


tion, Middle Department, 308 nut Street, Philadelphia, Pa. 
Bip. Wm. B., Civil Engineer (Specialty, Cable and Electric 


ilways), 200 West 6th Street, Kansas City, Mo. 

Keen, William B., Electrician, The Clark Electric Co., 478 Pearl 

Street, New York City. 

aber, Robert B., Secretary and Electrical Engineer, New Bedford 
Gas Light Co., New Bedford, Mass. 

McCay, H. K., Electrician, Edison Electric Light Co., Box 489, 

. Birmingham, Ala. 

Nesmith. 8. D., Ohio Agent, United Edison Manufacturing Co., 
822, Society for Savings Building, Cleveland, O. : 

Hewitt, Charles, Engines ne Department, The Sprague Electric 
Railway and Motor Co., 278 Hicks Street, Brooklyn, N. Y. 

Rodman, Samuel, Jr., Lieutenant 1st Artillery, U. S. A., Fort Col- 
umbus, N. Y. Harbor. | 

Forbes, Francis, Lawyer, 197 Broadway, New York City. . 

Tobey, William an, Department Electrical Engineering, 

rnell University, Student, Class of 1890. 

Loomis, Osborn P., Electrician, Eureka Electric Co., 630 Nostrand 
Avenue, Brooklyn, N. Y. | 

Woolf, Alfred Е., Electrician and Inventor, Woolf Electrical Co., 
864 Lexington Avenue, New York City. 

Atwood, George F., Edison Laboratory, Orange, N. J. : 

Binney, Harold, Aseistant in the Practice of Patent Law, with 
Gilbert M. Plympton, 245 Broadway, New York City. 

Putnam, H. 8t. Clair, Treasurer and Electrician, Thomson-Hous- 
ton Carbon Co., Fremont, O. | 

Perrine, Frederic А. C., Superintendent Insulated Wire De 
ment. John A. Roebling’s Sons Co., 187 E. State Street, n- 
ton, N. J. . | f 

Merritt. Ernest, Instructor in Physics, Cornell University, Ithica, 

Y Я 


N. Y. 
Hall, William P., President, The Hall Signal Co., 50 Broadway, 
New York City. 


INVENTORS’ RECORD. 


Patents issued Sept. 16, 1890. 


Alarms and Signals :— Electro-Magnetic Bell, John Geary, 436,410. Electro 
Mechanical Gong, G. Doyle, 486.500. Electrical Automatic Fire Alarm 
System, W. F. Singer, 486,640. Municipal Signaling Apparatus, J. W. 

. Stover, 436,747. 

Conductors, Conduits and Insulators :— Electric Conductor, W. E. Oehrie,! 
486,482. Insulating Material, J. W. Easton, 436,733. 

Dynamos and Motors :—Dynamo-Hlectric Machine, 8. D. Field, 436,408. 

Galvanic and Thermo-Electric Batteries :—Galvanic Battery, J. F. 
Wollensak and W. E. Gill, 486,516. 

Lamps end Appurtenances :—Socket for Incandescent Electric Lamps, 
Н.Е. Swift, 436,887. Are Lamp, C. A. Tucker, 436,465. Electrical Head- 
Light, J. Thorne and E. B. Burr, 436,677. 

Metal Working :—Method of Electrically Heating Bars, etc., M. W. Dewey, 
436,519. 

Miscellaneous :—Lilectric Cigar Lighter, M. M. Hayden, 436,854 Electrical 
Switch, F. De A. Goold, 436,412. 

Railways and Appliances :—Railway Signal, P. C. Morse, 436,871. Electric 
Railway, H. W. Libley, 436,425. Electric-Motor Car, W. Robinson, 436,439 
and 436,440. Trolley for Electrical Railways, D. A. Ainslie, 436,571. Motor- 
Armature Car- Wheel, E. Wagemann, 436,728. Electríc-Motor Car, W. Rob- 
inson, 436,742. 

Secondary Batteries :—Storage Battery, W. B. Hollingshead, 436,602. 

Telegraphs :—Printing Telegraph, J. B. Odell, 436,740. 

Telephones and Apparatus: Telephone, W. Burnley, 436,334 and 480,835. 
Telephone, S. L. Wiegand, 436,512 and 436,513. Telephone- Relay, S. L. Wie- 
gand, 486,514. Graphophone, J. Daniels, 436,570. 


CLOSING UP THE VAN GESTEL CO. 


Deputy Sheriff Carraher has sold out all the right, title, and 
interest of the Van Gestel Electric Street Car Company in the 
machinery, fixtures, etc., at 542 West Thirty-fourth street, this city, 
realizing about $250. Judgment for $1,088 was recently entered 
against the company in favor of R. R. Weiler. The company was 
incorporated in July, 1889, under West Virginia laws, with an 
authorized capital stock of $5,000,000, which was issued for 
patents on a street-car motor and storage battery, Henry M. 
Hunsell being the president. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


THE STANDARD ELECTRIC SUPPLY CO., OP BOSTON. 


The above com has been formed in Boston with a capital 
stock of $100,000, buying out the partnership formerly carried 
on under the same name. The officers of the company are:—Mr. 
W. P. Fairbanks, рацо ; Мг. W. C. Woodward, for many 
years connected with the Standard Electric Company, of Ver- 
mont, treasurer, and the directors will consist of these two along 
with Mr. T. B. A. Price. The purpose of the company is to han- 
dle all electric railway, light and power supplies, and their strong 
specialties will be the Kerite wires, cables and tapes, and the Solar 
carbons, mgnufactured by the Solar Carbon 5 Com- 
pany, of Pittsburgh, Pa. These carbons are made from the pro- 
duct of natural gas, being different.from all other carbons in this 
respect. They will also carry a full line of the goods of the 
National Electric Manufacturing Company, of New York, and 
will sell the flexible brackets, controlled by the Hunt Engineering 
Company, of Brooklyn, N. Y., and the well known Hill switches 
and fuse devices. e Standard Company are already doing a 
large business in Kerite tapes and wires, the tapes especially being 
in great demand. Mr. Woodward has a host of friends, is de- 
gervedly popular, and is sure to make a success, Mr. Е. O. Jobn- 
son has been connected with them for some time as salesman, 
and this week Mr. W. E. Sto v, well known throughout New Eng- 
land, and who requires no introduction, has also accepted a position 
to represent them in the vicinity. Handsome offices and store 
room have been taken in the New England building, 180 Summer 
Street, Boston. | 


ACCUMULATORS AT THE RESIDENCE OF VICE PRESIDENT 
MORTON. 


Some time ago a plant of the Sawyer-Man incandescent system 
was installed at the country residence of Vice President Levi P. 
Morton, Ellerslie, Rhinecliff-on- Hudson. Mr. B. W. Philbrick, 
engineer in charge, now reports as follows to Mr. D. H. Bates, of 
the Electrical Accumulator Co., 44 Broadway :— 

‘In reply to your inquiry respecting the electric lighting on 
Mr. Morton’s place, I beg to say that the plant has been in opera- 
tion for over two years and is in as good condition to-day, 
apparently, as when first installed. It has given no trouble what- 
ever outside of ordinary care and has cost practically nothing for 
repairs. The lights have given entire satisfaction and the accumu- 
lators have never failed to furnish the required energy. This 
system of lighting compares very favorably with gas in point of 
economy and has the advantage of being free from smoke and 
heat, besides affording a most agreeable light. There is a lar 
saving as compared with the cost of running the engine all the 
time, in labor, fuel and wear and tear on the machinery. In other 
words, Mr. Morton has found the system very satisfactory in every 
way." 


THE CONNECTICUT MOTOR CO. 


The new catalogue and price list issued by the Connecticut Mo- 
tor Co., of Plantsville, Conn., is much more its name im- 
plies, a large portion of its contente being devoted to a discussion 
of motor work and an excellent technical discription of the motor 
itself. Numerous illustrations are given of the motor and details, 
and these are accompanied by figures of the amount of power re- 
quired for various c of work, including H. B. Prindle's arti- 
cle on Electric Power for Small Plants“; A, Т. Snell’s ** Nom- 
inal Outputs of Two-Pole Dynamos and Motors”; and the same 
gentleman's Electric Traction Calculations.” At the end are 
cited a large number of testimonials from users of Connecticut 
motors as to good results obtained with them. 


THE CROSBY ELECTRIC CO. 


Mr. Louis Walsh, who was formerly connected with the Daft 
Electric Light Co. during & period of four years, has now joined 
the forces of the Crosby Electric Co., and will be their rep- 
resentative among the trade in handling their well-known dry 
battery and other specialties, Mr. Walsh has a high repu tanon 
for energy and ability, which he proposes to enhance in his new 
sphere of labor. . 


THE BAKER COMMON SENSE OIL FILTER. 


Mr. Walter E. Crane, of 421 Thirteenth avenue, S. E., Minne- 

apolis, reports excellent success with his er common sense oil 

ter among electric light people, and he has been enjoying a 
brisk run of orders. is filter, which is shown in our adverti 
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ing columns, and has been deg eee in these pages, is one 
in which the whole process of filtration can be watched. The oil 
thus treated can be used over and over again indeflnitely, and as 
the apparatus is cheap, it pays for itself many times over in a 
single year. 


A. G. DAY CABLE WORKS EXCURSION. 


W. R. Brixey, superintendent of the A. G. Day Cable Works, at 
Seymour, Conn., gave the employés, to the number of sixty or 
more, an excursion to Seaside Park, Bridgeport, and a first-class 
shore dinner Saturday, Sept. 18. The day was passed most pleas- 
antly by all and will be an occasion long to be remembered by the 
participants. They returned by the evening train. 


A NEW ''FRINK" ELECTRIC LIGHT REFLECTOR. 


Mr. I. P. Frink, 551 Pearl street, this city, whose reflectors are 
so well-known, has lately been devoting attention to electric 
lighting as well as gas. Now that the electric light has been so 
enerali y introduced, it has been found necessary to use his system 
of reflectors with the incandescent electric light ; he has, therefore, 
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New FRINK ELECTRIC LIGHT REFLECTOR. 


issued a catalogue containing a variety of reflectors to be used 
with incandescent lamps, one of which, 1152 E., we illustrate. 
This represents a fixture containing one of his double cone reflect- 
ors, lined with silver-plated corrugated glass, with a cluster of 
ie and one of incandescent lamps underneath, to thoroughly 
illuminate and evenly diffuse the light in any large audience room. 
It also has attached electric lampe on the outer rim, giving it the 
appearance of an electrolier. 

Mr. Frink is now executing orders for the finer class of reflect- 
ors to be used with electric light for churches in Wilmington, N. C. ; 
Goldsboro, N. C.; Spokane Falls, Wash.; Montesano, Wash. ; 
Columbus, Ga.; Newburgh, N. Y.; Middletown, N. Y., and 
Hackettstown, N. J 


FIRE IN THE W. U. OFFICE AT LYNCHBURG, VA. 


A very destructive fire occurred at Lynchburg, Va., on Sept. 
14. Fire was first discovered in the battery room of the Western 
Union Telegraph office, and spread so rapidly that nothing was 
saved belonging to the office. The flames quickly spread to the 
adjoining buildings, and half a block was destroyed. The esti- 
mated total loss on buildings and stock will amount to $150,000. 
No estimate of insurance can be made. 


THE ELECTRICAL ENGINEER. 


[Sept. 24, 1890. 


T. McCOUBRAY. 


The above named gentleman, who is so well known in electri- 
cal circles, has severed his connection with the Crocker- Wheeler 
Motor Co., with whom he has been associated for some time past 
as secretary and general sales agent. Не has joined the forces of 
the Okonite Co., and will enter upon active service with that concerm 
at the beginning of October. Mr. McCoubray’s new duties will 
be largely those of a special agent in looking after the interests of 
the company in all parts of the country, and his wide acquaint- 
ance ensures for him a welcome everywhere. | 


A NOVEL BREAK ARM. 


In the varied electrical industries, as in other mechanical lines, 
the old and heavy cast iron appliances are being supplanted ‘by 
lighter and neater ones of wrought or malleable iron. Quite reo- 
ently we described à malleable iron wall-bracket, made by the 
Great Western Electric Supply Co., which marks another step ia 
this direction. The same is now putting out the Chubbuck 
break arm, which is also made of malleable iron, and is claimed 
to be stronger, lighter and tougher than the forms now in use. 
Our illustration shows the rather neat design, with the strength- 
ening rib and taper screw as in the Chubbuck (Springfield) bracket. 
The star shaped section of the arm gives great strength, while the 
hollow split screws have a slight spring and grip the insulator 
firmly. Another new feature is the small barbed pin used. As 


A NOVEL BREAK ARM. 


this is made for a § inch hole, the cross arm is weakened much 
less than by the 114 inch holes needed for other break arms. 
Moreover, when once driven in, the barbs catch in the wood, hold- 
ing the arm firmly in its place. 


THE JEROME KIDDER MEDICAL BATTERIES. 


The Jerome Kidder Mfg. Co., of 820 Broadway, are in receipt 
of the following letter, dated August 8, 1890, from Henry Gerard, 
i Fr pence and proprietor of the Manufacturer & Builder, of 

lis city: I was taken in October last with a severe nervous 
disorder characterized by my physician as a depression of the 
sensory nerves. I tried medicine, the application of iodine to the 
spine as а counter-irritant, and rubbing. These benefited me only 
partially. My physician advised me to get a medical electric bat- 
tery, and I ordered one of your $27 machines. It effected won- 
ders, and I improved rapidly under its use until I am now in 
perfect physical health. My observation, however, leads me to 
say that the battery should be used daily (I used it 5 minutes each 
day just before retiring) until a cure is effected, otherwise it can- 
not be fully effective. I found the best application to be to the 
hands ; and at the base of the brain or back of the neck. In the 
latter case the positive pole at the neck and the negative at the 
feet ; running the sponge down the spine was not necessary." 


BUILDING THE SIOUX CITY CORN PALACE. 


The convenience of the electric motor is bein 
the crowds which watch the Sioux City, Ia., Corn P. 
course of construction. 

About fifteen thousand bushels of corn are used to decorate the 
building. Last year, the saws to split the corn were run by four 
horses, and the irregular speed caused much annoyance to those 
feeding. This year a three-horse power Hawkeye motor, belted 
direct to a saw, does all the work much moresatisfactorily. One 
man saws about sixty bushels an hour to supply over two hundred 
о about the same number of women, who are decorating 

e : 

For Working at night, the immense structure is illuminated b 
fifty arc and over one thousand incandescent lights. 
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THE TRIPP ELECTRIC TRUCK FOR 18-FOOT CARS. 


We illustrate this week another form of truck manufactured 
by the Tripp Manufacturing Co., of Boston, designed specially for 
long 18-foot cars. It differs from the truck described in our issue 
of August 20, in that it has a strong bottom truss, and top rail, so 
as to support the extra length. In all other respects it is the same, 
and has all the good points of the other, being fitted with the 
Topp patent anti-friction roller-bearings. 

e b: Manufacturing Co., of Boston, the extensive manu- 
facturers of electric car trucks, to accomodate their rapidly in- 
creasing business, are about to increase their plant, by doubling 
their capacity. This plan will be immediately carried into effect, 
and their force largely increased, which will enable them to fill 
all orders with dispatch. This company manufacture every vari- 
ety of trucks for electric cable and steam cars, which are 
equipped with Tripp's anti-friction journal bearings, which are 
noteworthy for saving in power effected, as well as being absolute- 
ly dust proof. The leading railways of the country indorse these 
trucks. 

The city of Boston recently contracted with the Tripp Manu- 
facturing Co. for their celebrated anti-friction journal ана 168 
for the equipment of the large Federal street draw bridge, which 
is being re-built at great expense. Undoubtedly the same bear- 
ings will be placed under the various street bridges of that city at 
an early date. 

The Tripp Company are now represented in the West by 
Samuel A. Randall, Sup't., who is on a business trip to Chicago 
and other Western cities, and Martin J. Deviney, salesman, who 
is D She Pacific Coast, where many large orders are being 
secured. 
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is placed in a hardwood box so as to accord in style with the pho- 
nograph box. The box is water tight, so that the accumulator may 
be shipped charged without fear of spilling the solution. It is carried 
by a leather strap, somewhat similar to a shawl strap. The 
capacity of the accumulator is from 260 to 300 ampere hours, and 
weighs, including the box, about forty-two (42) pounds. 


SOME NEW WESTINGHOUSE WORK. 


The Westinghouse Electric and Manufacturing Company has 
just obtained the contract from the Citizens’ Electric Light and 
ower Company, of Blairsville, Pa., to light up that town. The 
contract was secured under the severest kind of competition; it ia 
said there is not а company in the country which did not bid 
upon it, and the fact that the contract was en to the Westing- 
house Company speaks volumes for their alternate current sys- 
tem, especially because the Westinghouse people entered the con- 
test with the second highest fi . In order to assure themselves 
that the company would get the best system of electric lighting, a 
committee of seven was appointed with a view of making a per- 
sonal investigation in several towns and cities where electric 
lights are now in use. This committee traveled to Altoona, Eliz- 
abeth, Tarentum, Allegheny and Pittsburgh, Pa. What they saw 
evidently convinced them that the Westinghouse system suited 
their purpose, and the contract was made. The plant will start 
with a capacity of 750 incandescent and 40 arc lights, but the 
company expects to increase this almost immediately. 
he, Newark, N. J., Electric Light and Power Company has 
been operating the Westinghouse alternating system for more 
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THE TRIPP ELECTRIC TRUCK FOR 18-FooT CARS. 


It is worthy of mention also that the Tripp Manufacturing Co., 
of Boston, who are the sole manufacturers of the Tripp Metallic 
Packing," which has been adopted by leading corporations of New 
England and the Middle States, are now shipping to customers in 
Canada and Great Britain, where a large business is assured. The 
company is now represented by agencies in all the principal cities 
of the United States and Canada; also in London and Liverpool, 
England, and Glasgow, Scotland. 


WORK OF THE CONSOLIDATED ELECTRIC STORAGE COMPANY. 


The Consolidated Electric оо Сот has appointed the 
following agente: Mr. Henry C. Eddy, 170 | А Salle street, Chi- 
cago, Ill.; Messrs. Bemis & Perry, 21 Old Sentinel Building, In- 
lis, Ind.; Mr. H. P. Broughton, 401 Mermod-Jaccard 
Building, St. Louis, Mo. "These agents are going actively into the 
work of storage battery installation for lighting and power. 

We have seen recently the detailed record of the work the 
storage battery cars are now doing on Fourth and Madison ave- 
mues. It brings out remarkably few accidents and stoppages. 
"here are nine сагв now in service. Beginning with the 186 of 
October the cars running between Wan and the morning ser- 
vice will be exclusively electric cars. They will then have an op- 
portunity of showing how much they can shorten the horse-car 
schedule between Eighty-sixth street and the post office, as they 
will have a free track. 

A letter from Mr. Pritchard, the engineer in charge at Birm- 
ingham, England, states that the twelve Julien cars now in regu- 
lar service there are doing tn work. Storage battery traction 
is being rapidly pushed in New Orleans; eight (8) cars have just 
been received there from Brill & Co., to be followed by twenty- 
two (22) more. Thirty cars in all are to be installed within the 
mext few months. Thirty trucks are already mounted with 
motors and prepared to receive the car bodies. 

The Consolidated Electrio Storage Company has got up a very 

‘handsome accumulator for phonograph work. The accumulator 


than a year. In all this time the service of the company has been 
of such a character as to constantly grow in public favor. Аз а 
natural result of this fact, the company is now obliged to make 
extensive additions to ite plant. When the plant was first oper- 
ated 2,250 incandescent lamps seemed to be sufficient to supply all 
demands. However, the superiority of electric lighting over any 
other illuminant has since been demonstrated so largely that to- 
day the plant has to be more than doubled. The contract for 
3,000 lights was awarded the Westinghouse Electric and Manufac- 
turing Company a few days ago, and the apparatus is to be 
installed immediately. . 

The central station plant of alternate current incandescent 
lighting at Windsor Locks, Conn., is being enlarged, and the 
capacity of the plant will be increased 750 lights, паг 
total capacity 1,250 lights. The company is operating the West- 
inghouse alternate system, and the Westinghouse Company is 
now engaged in installin g the additional E | 

The new Westinghouse motor, which has been in operation 
on the Pleasant Valley electric railway, Allegheny, Pa., for a 
week, has been the subject of daily conversation among parties 
interested in the electric motor business. The patrons of the road 
are perfectly delighted with it. They have named it the Noise- 
less," and it is not an unusual thing for people to let several cars 

by and wait for No. 130, the car fitted up with the Westing- 


. go 
Boas motor. Oneof the officials of the Pleasant Valley Company, 


who has made the electric motor a study, and who has had expe- 
rience with all of them, in answer to a series of questions as to 
the distinctive points of the Pittsburgh street car motor, said:— 
‘There is above all the wonderful ease and quietness of oper- 
tion, which causes the cars to run along with a wonderful smooth- 
ness and silence. This noiselessness makes the car at once con- 
spicuous on our line, and there is hardly a passenger on the route 
to-day who does not know the ‘Noiseless.’ People are enabled 
to converse even in an ordinary tone of voice on the car, and the 
residente along the line are in great praise of it. The car has been 
running 167 miles each day since the first day of its operation, 
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Which is 47 miles a day more than any other car runs. That is, 
of course, because we run the car all night, and thus are able to 
accommodate the traveling public without having our cars become 
a nuisance to the people who are desirous of having a night's rest 
undisturbed by the rattling and grating of the street car motor. 
I also think the Westinghouse motor superior in its construction. 
All the details are far stronger than any other, especially the 
fields and the armature. Another noticeable feature is that the 
* Noiseless ' starts with the test ease while the other cars start 
with a sudden jerk, which is very objectionable to the ers. 
I agree with Mr. Henry, the president of our road, who says that 
the Westinghouse street car motor is the best to-day. Noise has 
been the.great objection to all motors and we have introduced 
the rawhide pinions on our ordinary cars; even then they are not 
nearly so noiseless as the Westinghouse motor.” 

The business of the Westinghouse Electric Manufacturing Сою. 
any has received, it is stated, an extraordinary boom during the 
ast month. The shops are now running at their full capaci 

day and night, and the company has still orders ahead to keep it 
busy the entire winter. This large increase in the work is espec- 

ially caused by the wonderful success of the street car motor 

lately brought out. Several roads have been . already 

man their operation has proved to give more than ordinary satis- 
action. | 

The manufacture of alternating current apparatus has also 

gained considerably, and the new Westinghouse system of alter- 
nating current arc lighting is rapidly becoming the popular 
method of illumination. Among the contracts the company has 
recently obtained are St. Paul, Minn., for an increase of apparatus 
to the extent of three thousand incandescent lights’ capacity; 
Arlington Heights, Texas, five hundred lights; Rochester, Pa , an 
increase of five hundred lights, and Colorado Springs, Colorado, 
an increase of fifteen hundred lights. 


ST. LOUIS TRADE NOTES. 


THE COLUMBIA INCANDESCENT LAMP? Co., who began here in a 
quiet and unpretentious way a year ago, have built up a sub- 
stantial business, and have lately moved into commodious quarters 
at 1912-1914 Olivestreet. They manufacture lamps of any voltage 
and for all systema, the vacuum being very complete, a mercury 
test showing an air bubble the size of a pin point. Seventeen 
hundred of their lamps are in use at the Exposition Building. 
The company will shortly increase their capital stock from 
$16,000 to $50,000 and will increase their manufacturing facilities. 
Mr. J. H. Rhotehamel is president and general manager of the 
company. 


Мв. Guipo PANTALEONI, Western representative of the Westing- 
house Electric Co., has closed contracts for the complete installa- 
tion of 20 motor cars for the Waco Texas Street Railway, 10 
cars for the Ogden, Utah, Street Railway, 750 lights for Joplin, Mo., 
a MEE Carthage, Mo., and an increase of 750 lights for 

edalia, Mo. 


THE SOUTHWESTERN ELECTRIC ENGINEERING Co. are doing a 
large business in wiring and installations. The Exposition build- 
ing has been wired by them for 1000 additional lights and a new 
switch board erected. They are now engaged in wiring the 
Boatman's Bank for 1200 incandescent lights and 60 arcs, also an 
elaborate system of call bells for bank purposes. Hard rubber 
tubing will be used . The Thompson building is 
being wired for 500 incandescent lights. They are also laying 
all the underground wires for the St. Louis Automatic Re- 
frigerator Co., and three floors of Odd Fellows Hall are bein 
wired for 500 lights. Outside the city they are installing 5 
incandescent lights at Hiawatha, Kan. 


WESTERN TRADE NOTES. 


THE CHICAGO EXPOSITION.—A mong the electrical attractions 
of the Chicago Exhibition is the varied display of fixtures, tele- 
graph instruments and house goods by the Great, Western Elec- 
tric Supply Co. A sign made of cleats, and another made of col- 
ored shades are novel, and like the elk-head electrolier, which 
lights this exhibit, are much admired. The assortment of line- 
men's tools shown, also seems to catch the eye of the electrical 
people who visit the exposition. The same firm also has a прау 
of its specialties at the St. Louis exhibition, in charge of Мт. G. 
T..Hewes. 


THE FLEMING BUILDING, Washington & Montague streets, 
Jersey City, was struck by lightning on the morning of the 
17th inst. The New York and New Jersey Telephone Co. occu- 
pied the top floor, and on the first alarm the 18 girls employed 
. made a hasty escape. The arresters were destroyed and wires 
much tang Loss, $2,000. 
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STEALING TELEGRAPH WIRE. 


Six employée of the city fire-alarm service have been held in 
the Criminal Court, Chicago, to answer to the ch of 5 
They аге charged with stealing between 8,000 and 4 pounds of 
copper wire from the American Telephone and Telegraph Com- 

y, which operates the service of long-distance telephony. The 
hefts were accomplished by removing the poles of the company. 


NEW ENGLAND TRADE NOTES. 


THE UNION ELECTRIC CAR Co., of Boston, are building three 
more cars for immediate service on the Beverly and Dan ven 
street railway. The two cars which have been running on that 
road for nearly a year have given great satisfaction, and they are 
now running on the Naumkeag tracks, a short distance in 
Beverly, and also from Danversport to Danvers Plains. The Union 
Electric Car Company are also building six of their cars to run on 
a new road in a Massachusetts town, which will be fitted in the 
same way with storage batteries and the Stevens patent gearing. 


Mr. CHARLES E. ROWE, for many years connected with the 
electric supply business, has opened an office on his own account 
at room 412, Shoe and Leather Exchange Building, Bedford and 
Kingston streets, Boston. His specialties at present will be the 

ord electric protector and lighting arrester and the Pum- 
pelly storage battery, and he will also do general electric con- 
struction work. 


THE JOHN BECKER MANUFACTURING Co., of 157 Pearl street, 
Boston, are making a specialty of furnishing electrical manufac- 
turers with neatly designed name plates for dynamos, motors, 
and all kinds of electrical apparatus, and are reaping a rich har- 
vest in this specialty. This firm produces the best work in this 
line to be had, and they can refer to nearly every electric manu- 
facturing company, and most of the largest machinery manufac- 
turing concerns in the United States. They manufacture every 
style and design of name plate in either nickel or bronze. Their 
factory is particularly well adapted for this class of work, Mr. 
Becker having a wide reputation for fine light castings, and hav- 
ing a particularly fine lot of machinery for executing tasteful de- 
signs. The beauty of all machines is much enhanced by a suitable 
үе a and a large variety of designs can always be seen at 

eir office. 


THE EASTERN ELECTRIC LIGHT AND STORAGE BATTERY Co., at 
Lowell, has supplied the Sorley storage battery for lighting the 
Lawrence Mills, White Bros. & Co., Lowelf Bleachery, Traders’ 
and Mechanics’ Insurance Co., Lowell; J. M. Sears’ private resi- 
dence, Southbridge; F. L. Ames’ residence, North ton; and 
has several orders on hand, including orders for installing bat- 
teries in Abbot Academy, Andover; Howland Mills Manufactur- 
ing Co., New Bedford, etc. 


J. A. Grant & Company, Boston, are filling an order fora 
complete steam plant for electrical purposes at Zacatecas, Mexico, 
consisting of boilers, McIntosh and Seymour engines, pumps, feed- 
water heaters, etc. 


THE WRIGHT ELECTRICAL ENGINEERING COMPANY, Boston, have 
made a contract with the Clinton Gas Light Company, Clinton, 
Mass., for the line work to accomodate 120 series 25 c. p. lamps, 
and 30 1,200 c. p. arc lamps. About 550 poles will be used, and 
27 miles of wire furnished by the American Circular Loom Com- 
pany, of Boston. The Wright Company will also wire the station 
and furnish the slate switchboard, the arc and the alternating 
incan descent lights. 


THE STANDARD ELECTRIC COMPANY, of Vermont, have received 
through the Hunt Engineering Company, of Brooklyn, N. Y., 
their New York agents, the contract for furnishing two 500-light 
dynamos for the Broadway Theatre, at Norwich, Conn. The 
wiring will be done by the Hunt Engineering Company. 


THE PETTINGELL-ANDREWS COMPANY are having quite a run on 
their new socket to fit Thomson-Houston lamps. It is extremely 
simple in its action. They have sold in the past few weeks no 
fewer than 50,000 of these sockets, which are giving great satis- 
faction. They are also selling in large quantities the tested fuse 
wires of the Massachusetts Engineering Company, and are enjoy- 
ing a large sale of the new Bryant switches. Okonite is also in 
large demapd, and the Pettingell-Andrews Company have now 
one of the largest stocks of insulated wire ready for immediate 
shipment in the country. 


THE ROBINSON ELECTRIC TRUCK AND SUPPLY COMPANY has 
been formed as a sub.company of the Robinson Radial Car Com- 
pany, to operate under license for the construction of the Robin- 
son radial car trucks for street railway work. The company are 
making arrangements for the necessary works and will moet 
probably erect a factory in Lynn. 
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LIEUT. FISKE'S NEW RANGE FINDER. 


HE importance of being able to determine the 
exact position and range of an object to be fired 
| at, whether from a fort or war vessel, is too 
— obvious to need further exemplification, and 
hence a ready means of determining this point is evidently 
of the utmost practical importance in gunnery. As our 
readers may be aware, Lieut. Bradley A. Fiske, U. 8. 
Navy, has devoted considerable attention to this subject, 
and has designed a variety of forms of these instruments. 
His most recent work in this branch is a range finder which 
embodies a decidedly novel application of the Wheatstone 


К. 1.—LiEUT. FisKE's RANGE FINDER IN POSITION. 


bridge as a means of measuring the angles, and by means 
of which ranges or distances can be read directly from a 
scale. 

Broadly considered, Lieut. Fiske’s latest method consists 
in determining a fractional portion of a conductor bearing 
in length a ratio to the angle included between two lines 
of sight directed upon a distant object, and simultaneously 
causing a disturbance in an electrical balance, including the 
conductor in its circuit, proportional to the resistance of 
the fractional portion, and observing the difference in 
potential due to the disturbance. 

The accompanying diagram, Fig. 2, illustrates the simple 
and ingenious manner in which this is carried out. We 
will suppose AB to be a base line, and 7'the position of a 
distant object, the range of which A 7'is to be determined, 
By trigonometry, in the triangle 4 TB, 
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Let C and D represent two pii cus pivoted at the points 
A and B and sweeping over arcs E and F of conducting 
material, the arcs having their extremities upon the base 
line AB. Let the telescope C be directed upon the point 
T, assuming the position represented by C, in dotted 
lines. Then obviously, the angle C'A C is equal to the 
angle A T B and the portion of the arc Æ included between 
the positions C and C' of the telescope, will measure the 
angle at A T B. 


` 
Fia. 2.—METHOD OF USING THE FISKE RANGE FINDER, 


In the foregoing formula, the base line A B is known by 
measurement, and the angle A B T may be observed ; and 
if the angle A B T'is, as shown in Fig. 2, a right angle, 
then the sin A B T becomes unity. It remains, therefore, 
to find the angle A T'B in order to determine the distance 
A Т; so that 1t becomes necessary to provide a simple and 
rapid means of at once determining what the angle А 7' В 
is. To this end, the conducting arcs Æ, F, are connected 
in the manner of a Wheatstone bridge, the four members 
of which are shown respectively at a, 5, с, d. In this bridge 
is connected a galvanometer in the usual way, and also 
the battery 4; the terminals of the battery wire being con- 


nected to the telescopes at their pivot points A, B, so that 
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the circuit proceeds through the telescopes to the arcs, and 
then at the arc F divides through the wires б, d, and at the 
arc Æ divides through the wires a, c. 

It will be plain that when the two telescopes C and D 
stand at right angles to the base line, and hence parallel to 
each other, the bridge will balance, and the galvanometer 
will show no deflection. The lines of sight of the two tele- 
scopes then being parallel, the galvanometer will then indi- 
cate infinite range; and of course, this will be true no 
matter where the telescopes may be on their respective arcs, 
so long as their lines of sight are relatively parallel. But 
if one telescope be moved out of parallelism with the other, 
as for example, the telescope C moved to the position C“, 
then clearly the bridge will be thrown out of balance, and 
the galvanometer will be deflected. It will also be clear 
that the extent of deflection of the galvanometer will de- 
pend upon the length of arc included between the two po- 
sitions of the telescope, C, C’, and will be greater as that 
arc increases ; so that with a battery of constant electro- 
motive force, it becomes possible to determine the extent 
of movement of the telescope C by simply observing the 
indication of the galvanometer. 

It will of course be obvious, that as the angle between 
the positions C and C’ of the telescope increases, the 
length of the line A 7' will constantly decrease, while the 
deflection of the galvanometer will constantly increase ; so 
that the galvanometer indicates ranges starting from 
infinity when the galvanometer shows no deflection, small 
ranges being indicated by large deflections of the galvanom- 
eter, and vice versa, Asa matter of convenience, Lieut. 
Fiske employs for this purpose a galvanometer so con- 
structed that the deflections of the index will be propor- 
tional to the differences of potential at the terminals. 

It will be clear that by the method just described the 
operation of finding the range is reduced to a very easy and 
rapid process, and at the same time, greatly simplified as 
regards apparatus. 

bservers stationed at the two telescopes C and D align 
them with the distant object, when a third observer in- 
stantly reads the range from the galvanometer, which is 
provided with a scale suitably marked in linear units, such 
as yards. 

f, however, the angle A B T is not a right angle, then 
the factor, sin 4 B 4 must be taken into consideration in 


B . 
ain I TF * ein A B 1. 


Or, in other words, the observer at the galvanometer may 
simply multiply the range indication by the sin A B T nu- 
merically expressed, in order to reduce the indicated range 
to the true range. The angle, A B 7, is observed directly 
on the arc F. 

In the foregoing demonstration, it is assumed that the 
resistance in the circuit remains constant, that is, remains 
the same as it is when the two telescopes are parallel to 
each other, and stand in the positions, C D, touching the 
middle parts of their arcs. But, as a matter of fact, this 
resistance does not remain the same when the telescopes 
move to positions nearer the extremities of the arcs. To 
illustrate, if the resistance of the circuit is a certain 
amount with the telescopes in the position С 2, it will be 
less when the telescopes are turned in the position, C“ D’. 
Now, the variation of resistance due to this change of 
position will affect the total resistance in circuit to an 
extent depending upon its ratio to the resistance of the 
whole circuit, And, consequently, if that ratio be made 
very small, as it easily may be by simply introducing a 
high resistance in the battery loop at è between the points 
A and B, then, inasmuch as the variation in resistance due 
to change in position of the telescopes may thus be ren- 
dered inappreciable, the total resistance of the circuit 
may be taken as constant; so that, despite the fact that 
the angle, A B T, differs from a right angle, the deflec- 
tion of the galvanometer, as before, will remain practically 
constant for any given angle, A 7' B. 


solving the formula, 4 T= 
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It is evident that if the high resistance before mentioned 
be not put in the battery loop, then the decrease in resiet- 
ance due to change in position of the telescopes from the 
middle point of their arcs toward the extremities of the 
arcs may bear a considerable ratio to the resistance of the 
whole circuit. And as this decrease in resistance will be 
attended by corresponding increase in current strength, it 
follows that proportionately greater deflections of the gal- 
vanometer will follow for any given angle, A T B; ко 
that, consequently, the ranges indicated by the galva- 
nometer will be less than those which would have been 
shown had the high resistance been put in the battery 
loop. Again, if the resistance of the battery loop between 
A and B is extremely small with relation to the rest of the 
circuit, the decreasing resistance of the whole circuit, due to 
change in position of the telescopes, may become very large; 
and this result may be intensified if the members a, б, c, d, 
connecting the arcs, are connected to those arcs at points 
less than 90 degrees from the middle points of those arcs. 
If, for instance, these wires were connected to the arcs at 
points 81 degrees removed from the middle points, and if 
the resistance in the battery loop were one-tenth of the arc 
of 81 degrees, then when both telescopes were moved to 
positions 60 degrees from the middle points, the resistance 
of the whole circuit would then be only about half of 
what it was when the telescopes were at the middle parts 
ог the positions C D. Consequently, for any given rela- 
tive angular displacement of the telescopes occurring 60 
degrees away from the middle points of the arcs, the corre- 
sponding deflection of the galvanometer would be about 
twice as great as if the same relative angular displace- 
ment occurred when the telescopes were near the middle 
points of the arc; so that the range indicated in the latter 
case would be about half as great as in the former. 

But it will be observed that if the telescope, D, for 
instance, were 60 2. removed from the central posi- 
tion, the angle A B 7' would be 30 degrees, or 150 degrees, 
and then its sine would be one-half; so that the range 
indication for any given angle A T В, would be only one- 
half of what it would be with the same angle А 7' В when 
the telescope at D’ is in its middle position. In other 
words, the fact of the decreased resistance caused in the 
circuit as the telescopes move away from the middle posi- 
tion, tends to automatically make the very correction for 
the sine of A B T which ought to be introduced, because 
the telescope no longer stands at 90 degrees to the base 
line ; and this is found to be the actual occurrence in prac- 
tice. 

In what has been said above, the resistance of the gal. 
vanometer has been neglected, and it has been assumed 
that the E. M. F. and internal resistance of the battery, 
and the resistance of the various contacts, remain constant. 
While this is not theoretically true, Lieut. Fiske finds that 
by using storage batteries and by making the contacts 
carefully, no appreciable error is introduced. Careful ex- 
periments with this range finder at sea, show that the 
errors of the instrument are insignificant and the indica. 
tions absolutely instantaneous. 

Fig. 1 shows the range finder as actually used on ship- 
board. The instruments are made of aluminum, bronze and 
iron, and are left exposed on deck without any protection 
whatever, except that a cover is placed over the telescope 
when not in use. The instruments require no care except 
an occasional cleaning. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


At the meeting of Council, held September 16th, Meesrs. E. M. 
Barton, A. H. Bauer and E. M. Izard, of Chicago, were appointed 
as a committee of three to represent the Institute at a meeting of 
various engineering societies, to be held in Chicago, October 14th, 
under the auspices of the Western Society of Engineers. The ob- 
Ject of this meeting is to organize an International Engineering 
Conference, to be held in conjunction with the Columbian Expo- 
gition in 1893. 
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NEW STREET RAILWAY MOTOR OF THE UNITED 
ELECTRIC TRACTION COMPANY. | 


Wzillustrate herewith, in Figs. 1 and 2, the new 30 h. p. 
railway type motor of the United Electric Traction Co., of 
this city, with its gearing in position, mounted on one axle 
of the car. The other extremity of the motor, attached 
to which is seen an iron ring, is adapted to be suspended 
on & bearing on the other axle, not shown. This other 
bearing is about 8 inches long and has an end play on its 
axle regulated by means of two collars, which is sufficient 
to give the suspension flexibility when the motor is going 
around curves or in other difficult places. Figs. 3 and 4, 
page 355, give an upper and lower view of the end 
casting, which attaches the motor to the driven axle. 
This casting is made of gun steel and is provided with oil 
reservoirs and chain pumps, keeping the bearings flooded 
in oil while the motor is running. The I beam shown in 
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Fig. 3 and also in Figs. 1 and 2, is of forged steel bolted 
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cast and carefully tested before cutting. The two pinions 
are cut from blanks of forged steel of very high quality. 
This work of gear cutting 18 done with great accuraoy by 
special cutting machines in the company's shops, It will 
be noticed that the armature can be removed by simply 
unkeying the armature pinion and removing four bolts 
from the bronze spider at the other end of the armature 
shaft. This is a matter of considerable importance where 
repairs to the armature are necessary. 

he starting mechanism furnished in connection with 
these motors is of very simple character, and is operated 
from either platform of the car by means of a simple me- 
chanical connection. The space occupied on the platforms 
is reduced to a minimum by this arrangement. e field 
coils of the motor are wound upon spools of peculiarly 
rigid construction, are covered with heavy canvas and are 
thoroughly waterproofed. Every part of the motor as 
described above, except the steel castings, is made in the 
United Electric Traction Co.’s shops, at Jersey City, and 
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Fic. 1.—NEW STREET RAILWAY% MOTOR OFSTHE]UNITED ELECTRIC TRACTION Со. E 


to the casting at the back and reaching around the motor, 
supporting the front end of it. 'The motor fields, as may 
be seen from the illustrations, are built up of bars of Swed- 
ish wrought iron, securing a very high degree of efficiency, 
both from the quality of the metal and the lamination re. 
sulting from this form of structure. 'The armature is of 
the Gramme type, wound in a large number of sections. 
It is built up of a core of iron wire. The winding is so 
arranged that considerable ventilating space is left, and so 
that one or more sections can be very easily and cheaply 
removed and replaced. The regulation of the motor is 
secured by the use of a cumulative winding on the fields. 
For starting, a small rheostat is used to prevent the shock 
to the gearing which follows a sudden starting of the 
motor. The gearing consists of two gears of gun steel, 


all parts are made interchangeable upon United States. gov- 
ernment standards to 1-1000 of an inch. The capacity of 
the Works has been recently enlarged and they are now 
turning out car motors of this type at the rate of about one 
a day. The standard type of 20 h. p. motor is similar to 
the above, only smaller. A new standard for storage bat- 
tery work where two motors are required on a oar is shortly 
to appear. 

It may be mentioned in conneotion with the foregoing 
that it has been found that suspending the motor direotly 
from the two axles by a more or less elastio suspension 
almost entirely does away with the noise which is heard 
when the motor is attached to the truck frame or to any 
part of the car body or truck above the springs, the car 
body being in this case a resonator to magnify the noise. 


The bronze spider at one end of the armature shaft, with 
the two brush holders in position, is shown in Fig. 5. It 
will be noticed that these brush holders are adjustable in 
three different directions and that their mechanical action 
is exceedingly e and certain. The brushes used are 
of carbon, a special variety of carbon composition having 
been found, after a long course of experiment, to best suit 
the requirements of railway motors. This compound has 
been patented by the United Electric Traction Co. The 
brush holders are made of rich brass and are very strongly 
and securely attached to the spider. 


POLARIZING CONDITIONS IN A GALVANIC BAT- 
TERY. 


PROF. А, E. DOLBEAR. 


Wen hydrogen accumulates upon one of the plates of 
a galvanic battery so as to reduce the current, the cell is 
said to be polarized, and various methods have been de- 
vised to prevent this, some chemical, as in two fluid cella, 
and some physical, as when the plate is rotated, and these 
are called depolarizers ; the idea being that the polariza- 
tion itself consists simply in the accumulation of gas upon 
the plate, Ido not know that any attempt has been made 
to explain the underlying conditions present where chemical 
action is present or latent in a battery, which bring about 
such a result, for it is plain that such a result must have 
some antecedent physical conditions that determine it. 

The following explanation has seemed to me to be 
probable, and the commendations of a number of m 
electrical friends induce me to publish it, pot as proved, 
but as a step towards a clearer understanding of the 
mechanical conditions present in a galvanic battery. 

When a piece of zinc is immersed in water it is found to 
be electrified, and its potential may be measured by a 
suitable electrometer. 

Now, we know from purely chemical sources that there 
is chemism, or chemical attraction, existing between zinc 
and oxygen, and that under favorable conditions zinc will 
be oxidized. This so-called affinity of zinc and oxygen is 
not suddenly created by their juxtaposition under certain 
circumstances, but exists all the time, only waiting for an 
оин to show itself. | 

hat then are the real conditions present when a piece 

of zino is immersed in water? The zinc is a solid, the 
molecules cohere, and there is a certain degree of rigidity 
to the molecules. With the water it is different. Asa 
fluid, the molecules are free to move about among each 
other with but little internal friction.. As the molecule of 
water is made up of both oxygen and hydrogen, it may 
have an oxygen side and a hydrogen side, in which case, 
if there be any selective agency acting more upon the 
oxygen part of the molecule than upon its hydrogen part, 
and if the molecule as a whole is capable of shifting its 
position easily by a simple rotation upon any axis, as is 
true in this case, then all the molecules of the water that 
come in contact with the zinc must be oriented by the zinc so 
that the oxygen side of the molecule faces the zinc at every 
oint, and consequently the hydrogen side is away from it. 
This would be a true polarization of the molecules of water, 
and the distance to which it would extend would depend 
upon the strength of the chemism between the two acting 
elements. Such a chemical field might extend indefinitely. 

When a piece of carbon or copper or other element is 
placed in water, it exhibits similar electrical property, but 
different in degree from that of zinc ; so similar polariza- 
tion of molecules would be set up about it. "The difference 
in the degree of chemism between the two elements and the 
oxygen of the water would determine the rate of oxidation 
under given conditions, and this difference we call the 
electromotive force of the cell. Also, the mere fact that 
there was a difference in this particular between the two 
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immersed elements would tend to produce between them a 
similar condition of arranged or polarized molecules. 

All this might be expected to occur, whether there was a 
chemical reaction or not, that is to say, whether or not the 
zinc was dissolved and water decomposed. Whether this 
bappens, or not, depends upon the degree of tension repre- 
sented by the difference in the so-called chemism between 
the two elements, which difference we measure in volta, and 
needs to be about 1.5 for water. 

If other solutions than water be used, the same mechani- 
cal conditions and arrangements would be present, differing 
from it only in degree. 

The substance of the idea is this, that the chemism ex- 
isting between the zinc and the element oxygen in the 
water compels the molecules of the water to turn so as to 
present their oxygen side to the zinc, which they are able 
to do freely, because such movements are not subject to 
appreciable friction in the liquid. 

hen the other battery element cannot combine with 
oxygen in any degree under the existing conditions, as 
when carbon or platinum is used, then only hydrogen will 
be set free, as there is a greater stress for the oxygen at 
the other element and there must be an exchange of 
partners among the molecules along the whole line bet ween 
the elements, according to Grotthiis’ hypothesis; so that, 
underlying the accummulation of hydrogen called polari- 
zation, is a real polarization in which all the шо] ба са аге 
facing one way from the mechanical necessities present. 

It seems not unlikely that this condition of things in a 
heating liquid might be observed by noting the effect 
produced by it upon a beam of light transmitted through 
the liquid, especially upon reversal of electrical condition. 


THE HISTORY OF ELECTRIC TANNING. 


In a recent article in La Lumière Electrique, M. Rigaut 
says: Like all other discoveries and inventions, that of 
using electricity in tanning is not а new one. About 1850, 
a currier named Crosse, invented an apparatus to utilize 
what he called the ‘effects of electricity or galvanism for 
tanning purposes.’ Two electrodes were placed in a tan- 
pit, one made of lead, the other of zinc. The pit was then 
filled with water and skins, and, after an interval of three 
days, tan was added in small proportions, in order to con- 
centrate the liquor. Ten years later, an Englishman 
named Ward, of Lancashire, made a series of experimenta. 
Instead of electrolyzing the skins in water before adding 
the tan, he used electricity in the tanning baths. At Paris, 
in 1861, a M. Rebu invented a system of electric tannage. 
This is said to have been very complicated. The skins 
were treated with carbonic acid and hydraulic pressure, 
and then submitted to the action of salts of lime, of mag- 
nesia, and of iron. Currents of electricity were passed 
through the skins while they were immersed in the above 
mixtures and the usual tanning solutions, In 1874, M. de 
Mertens tried another system. At the bottom of a large 
vat was placed a layer of carbon, connected with the 
positive pole of a dynamo. On this skins covered with 
van were placed. On the top of this heap a plate of zinc 
was placed, connected to the negative pole. The vat being 
tilled with tanning liquid, the current was passed through. 
M. Mertens’ system has been employed in nearly 600 pita 
for some years past at a tanyard 1n the environs of St. 
Petersburg, and by it about thirty-five days is required to 
tan the skins. In 1876, Gaulard and Kresser brought out 
another process, and іп 1883, skins tanned by Gaulard's 

rocess were exhibited in England. In 1887, in Sweden, 
essrs. Abom and Landin brought out a method for the 
use of electricity, and this has been in operation for two- 
years at Noorkóping, in Sweden, with good results, forty- 
five days being required for tanning. Some months before 
this Messrs. Worms and Balé, at Paris, had worked a pro- 


cess for the rapid tanning of skins by the aid of the 
electric current. 
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A NOVEL PORTABLE ELECTRIC FIRE ALARM. 


THERE are many instances where it is desirable to pro- 
vide means for giving a local fire-alarm in buildings which 
are not wired and connected to the engine-stations or fire- 
department of a city, as when a building is used tempora- 
rily for storage or like purposes, or in buildings outside of 
the fire-department limits. In addition to this the manu- 
facture of many artioles involves the application of heat, 
as, for instance, in drying rooms where a certain tempera- 
ture must not be exceeded. For these and similar purposes 
a portable electric alarm can be most conveniently applied, 
and with that object in view, Messrs. F. R. Upton and F. 
J. Dibble bave recently devised and pou а compact 
arrangement. The apparatus consists broadly of a battery 
with a bell or buzzer, normally on open circuit, and a ther- 
mostat for closing the circuit when the temperature exceeds 
а piven limit. 

he accompanying engravings show the arrangement of 
the combined bell, thermostat and battery. As will be 
seen, the bell-dome is supported on the dry battery which 
is here employed. The insulating post 8 carries an arm 
which terminates in an adjustable contact. Through the 
upper part of the post 10 extends an angle-rod terminating 
in a contact 12. The upper end of this angle-rod is rigidly 
connected to one end of a thermostatic coil 13, which is com- 
posed of two metals of unequal expansibility. The other 
end of the coil is connected to a stationary part of the ap- 
paratus. Around this thermostatic coil there is placed a 
shield composed of perforated sheet metal or wire fabric 
for protecting the coil from mechanical injury. From the 
other electrode of the battery rises an arm 15, the end of 
which carries an electrical contact, which in the normal 
condition of the apparatus is in contact with a terminal 
carried by spring 16, insulated from the arm as shown. 
This spring is weaker than the retracting-spring of the 
armature and is held compressed by means of the retract- 
ing-spring through an adjustable screw which terminates 


Figs. 1 AND 2. —PORTABLE THERMOSTATIC ALARM. 


in an insulating-point. Spring 16 is connected by a wire 
through the magnet to arm 9. | 

In using the alarm, the contact in arm 9 is adjusted to a 
certain distance from contact 12, the distance depending 
upon the degree of heat at which it is desired to sound the 
alarm. "This adjustment can be made when the bell dome 
is in position. The apparatus having been adjusted, is 
placed in the room to be protected. As the temperature 
rises the thermostatic coil will be affected in such manner 
as to throw the angle-lever and its contact 12 toward the 
contact on arm 9, and when the limit of temperature is 
reached for which the apparatus is adjusted the contacts 
will come together and will close the circuit. This closure 
of the circuit energizes the magnet and attracts its arma- 
ture, bringing the bell-hammer against the bell-dome. At 
the same time it raises the screw 17 from spring 16, allow- 
ing the spring to rise and break the circuit. As soon as 
this occurs the retracting-spring draws the armature back 
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to its original position, thus again closing the circuit be- 
tween 15 and 16, which again energizes the magnet. It 
will be seen that the contacts on 15 and 16 cause the bell 
to act as a vibrating bell іп the well-known manner. With 
this arrangement the alarm continues to sound as long as the 
temperature remains high enough to keep the circuit closed 
between arms 9 and 11. 

An ordinary dry battery is found to furnish sufficient 
current, to require practically no attention and to last for 
a long period of time. Moreover, with this form of bat- 
tery, all danger of leakage of liquid or spilling the same by 
breakage of the jar is obviated ; but evidently other forms 
of battery would serve the purpose. 

By the construction described several important advan- 
tages are gained. In the first place, the thermostatic coil 
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Fias. 8 AND 4.—PORTABLE THERMOSTATIC ALARM. 


or device is raised away from the mass of the battery and 
other apparatus, It will therefore be much more sensitive 
to the influence of heat in the room where it is placed, 
since it will be affected at once and will not be dependent 
on the temperature of the supporting mass. By placing 
the bell-dome as shown, the circuit contacts and springs 
are protected from mechanical injury and toa very large 
degree from dust, which otherwise would settle upon 
them. 


THE ROBINSON RADIAL CAR SYSTEM. 


Охе of the features that was early brought out in the 
application of electricity to street railway work was the 
enormous amount of power that the cars with the ordi- 
nary trucks and four-wheel base consumed in going around 
curves. The present writer has witnessed scores of runs 
when the needle of the ammeter would jump forward in 
* blocks of five,” ten and twenty amperes at a time, show- 
ing how great was the draft at such periods on the source of 
current. Where storage cells have been used, the frequent 
inability of the cells to last has been due to the drain and 
strain on them necessitated by the effort of the motors to 
overcome the sudden and tremendous increase of friction. 
Evidently something had to be done to bring the joggin 
and jolting horse car up to a point of efficiency at hio 
there could be some realization of the hopes and convic- 
tions entertained as to the superior economy of electricity. 
So long as the abnormal, terrific strain fell upon the horse, 
nobody seemed to care much; but when the wringing of 
withers and the exhaustion of vitals was transferred from 
animals to mechanism, the shameful cruelty and barbar- 
ism of the whole thing became apparent. The result is 
that within the last year or two cynical indifference on a 
very important subject has been succeeded by the most 
lively interest, and no questions to-day are more closely 
studied than those which relate to &noothness of running 
and economical operation of the car gear. 

Among the first to attack the problems involved in the 
condition of affairs thus exposed was Mr. Robinson, of 
Boston, well known in electrical and railroad circles as the 
inventor of the system of electrical signals for railways 
now owned by the Union Switch and Signal Co. It was 
natural that this gentleman should be attracted to the 
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subject. His earlier work had required the use of the 
rails of the tracks as conductors for the current; and we 
believe that the method now in universal use on electric 
railways of connecting the rails together by means of 
wires was hie invention. In the department of work now 
under consideration, Mr. Robinson went straight for a 
correction of the troubles and losses due to getting around 
curves. Fig. 1 represents a truck or street car of ordi- 
nary construotion with rigidly parallel axles, showing how 
it gets around a curve in the direction of the arrow. 
W hen the wheel, 4, strikes the curved rail, the rail resists 
the shock and causes the wheel to rebound or glance; at 
the same instant the propelling power gives a forward im- 


Fie. 1.—RiG1D TRUCK ON CURVE. 


petus to the truck or car, when the wheel again strikes the 
rail with great force and again rebounds, The course which 
the wheel travels is indicated by the saw-tooth line, н, 
in the accompanying cut. Thus the truck or street car 
finally gets around the curve, if at all—not by rolling, in 
accordance with mechanical principles—but by a succession 
of blows or jerks, commonly called “grinding;” it is 
- skidded sound by main force. 

When the “horse car” is propelled by electricity the 
grinding on curves isexaggerated; the wheels, which strike 
the rails at an angle, tend to mount them at every instant, 
and frequently do so; the motor car often gets stalled on 
sharp curves, especially in towing another car, and in order 
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in running over the curve track, B. The axles automaticall 
assume an exactly radial position on any curve upon which 
the car runs, and the power required to propel this car around 
curves is little, if any, more than that required to propel 
it on a straight line. The radiation of the axles diminishes 
the power required to propel cars around street corhers 
from fifty to seventy-five per cent., it is said, and often 
more than this, and also makes it possible to roll cars 
around street corners easily which, without the radial axles, 
could not, by any possibility, be got around such curves, 
on the rails, however much power might be applied. 

The grinding“ on‘ curves, inseparable from all саг 
trucks with rigidly parallel axles, that is, all now in use, is 


Fic. 2. RADIAL TRUCK ON CURVE. 


obviated in the electric “ Radial” саг. In this car each 
axle is always at right angles to the line of travel, whether 
on a straight line or on a curve; that is, the axles auto- 
matically, but positively, adjust themselves to the changes 
in the direction of the line of travel; they are always 
parallel on a straight track and radial on curves. 

In Fig. 3 we show clearly the construction and appear- 
ance of one of the Robinson “Radial” steel trucks for 
electric roads. As will be seen, there are three axles and 
six wheels, two of the axles carrying motors and four of 
the wheels being drivers. The truck here shown has been 
running under a closed car in the regular electric service 
of the West End road since June 1, 1890. Each axle car- 


Fic. 8.—THE ROBINSON RADIAL ELECTRIC CAR TRUCK. 


that it may get around street corners at all, the curved 
rails are kept liberally daubed with grease. The horse car 
has its two axles placed near together and near to the centre 
of the car, otherwise it could not get around the street 
corners at all. These axles act as fulcrums on which the 
car body has an end tilting and rocking motion extremely 
disagreeable to passengers, and which frequently throws 
the car off the track. This construction furthermore makes 
a high rate of speed, with safety, impossible—even on a 
straight track. 

In order to remedy this, Mr. Robinson has devised and 
adopted a ев radial truck. Fig. 2 illustrates the 
position which the axles and wheels of such a truck assume 


ries а 15 h. p. Thomson-Houston Motor. The dimensions 
of the car are as follows: Length over all, 36 feet, 4 inches; 
length of body, 28 feet ; wheel base, 15 feet ; seating ca- 
pacity, 42 1 ; carrying capacity, including stand- 
ing room, 150. Fig. 4 shows another closed car of the 
same type, but of slightly smaller dimensions, which nas 
been running since last December. Fig. 5 is an engraving 
of the Robinson ** Radial” open car. It hastwelve benchss 
and seats 60 passengers. It is 34 feet, 3 inches long over 
all; has a 14 feet wheel base, and itssteel truck is provided 
with two 15 h. p. Thomson-Houston motors. It has been 
running on the West End road in regular service between 
Arlington and Bowdoin Square since July 12. Fourteen 
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other closed cars are now being built for the West End 
road and are nearly ready. A new Robinson car of mag- 
nificent proportions has recently been supplied to the Eck- 
ington & Soldiers’ Home Railway Co., at Washington. It 
exemplifies strikingly the luxury that is to prevail under 
the new regime of electric power. It is a closed car and 
seats 40 passengers. The interior is furnished in rich ma- 
hogany with gold panels. On the inside it has a sweeping 
arch roof similar to the design of the latest steam cars. 
Above this is a monitor top not seen from the inside. A 
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EICKEMEYER WINDING FOR ELECTRIC RAILWAY 
MOTOR ARMATURES. 


A NEw departure has recently been made by the Edison 
General Electric Co. in its electric railway work by the 
introduction upon its motors of the Eickemeyer method of 
armature winding, whose use it controls in that class of 
work. As our readers are aware, the armatures of electric 
railway motors have generally been wound upon the Sie- 
mens system, the main objection to which is that the 
irregular mass of wire at the end has a tendency to move, 


Fic. 4.—CLOSED CAR WITH ROBINSON RADIAL TRUCK. 


number of ventilators in the ceiling communicate with the 
monitor top and through it with the exterior air, giving 
excellent ventilation without any draught. 

In conclusion it should be stated that it has lately been 
shown by special tests made under competent authorities 
that, in addition to better running on curves and grades, 
these tracks have been found to take less power in straight- 
away running than do eight wheeled cars of the same 
weight and load. We have seen the figures of the report, 
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abrading the insulation and leading to a short circuit. As 
the burn-out most frequently occurs in the under or inner 
coils, repairs are unduly expensive. 

In the Eickemeyer system of winding, each armature coil, 
Fig. 1, is wound upon a form of peculiar construction, and 
comes out standard and interchangeable in every respect. 
In building an armature originally, the laminated iron core 
is first prepared as in the Siemens armature, and upon this 
are loosely placed the necessary number of standard coils, 
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Fic. 5.—OPEN CAR WITH ROBINSON RADIAL TRUCK. 


which bear out this assertion, but as they are “confiden- 
tial" and the private property of the company for whom 
the tests were made, we are not at liberty to publish them. 
The patents on the truck, etc., are owned by the Robinson 
Radial Car Truck Co., of Boston, which is the parent 
organization ; and the active work of supply and construc- 
tion is carried on by the Robinson Electric Truck and Sup- 
ply Co., of Boston. 


‘which are locked in place around the armature by means 
of the wooden pegs, shown in Fig. 2. The result is, a 
square end both front and rear, instead-of the cone-sha 

end of the Siemens armature, The coils are held firmly in 
place, with absolutely no chance for motion, and there is 
no mechanical pressure from coil to coil which would tend 
to cause short circuit. The armatures are necessarily of 
standard diameter and interchangeable, and it is claimed 
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that the Eickemeyer armature will never burn out except 
from dead over-load causing melting of the wire, from 
accidental mechanical injuries, or from short circuit due to 
outside causes. If, however, an armature coil should burn 
out from any of the causes mentioned, it could be replaced 
without difficulty by any ordinary mechanic and without 
return to the factory, the whole operation consuming about 
a day's time and a small amount of material. The local 
railway company would be provided with a sufficient num- 
ber of standard coils held in reserve. 
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The temperature is regulated by the arrangement shown, 
which constitutes a governor, set in operation and acting 
through the expansion of the oil, and the action of which 
is to automatically shunt the heating current around the 
resistance within the heater. " 


C. & С. MOTOR COMBINED WITH VENTILATING FAN. 


WE illustrate on this page a combination of the C. & 
C. motor with the Blackman ventilating fan. The plant 
from which the engraving is made was installed not long 


Fias. 1 AND 2.—New EDISON ELECTRIC RAILWAY ARMATURE AND COIL. 


Fig. 2 shows the peculiar curvature of the coils at the 
rear. The same curvature is found at the front end. The 
whole armature is perfectly ventilated, particularly at the 
front, where difficulty has frequently occurred. It is the 
strong belief of the Edison Company that one of the most 
serious difficulties that has been met with in electric rail- 
way work is entirely overcome by this new type of arma- 
ture they are now manufacturing and using. 


ABSHAGEN’S ELECTRIC HEATER. 
Now that the possibilities of electric heating are becom- 


since in the Union Trust Company’s building on Broadway. 
It is made up of a80-inch disc exhaust fan and electric 
motor mounted directly on the shaft and supported by the 
fan brackets. It revolves at a speed of 600 revolutions 
and delivers 20,000 cubic feet of air per minute. А large 


demand has arisen for machines of this character as be. 


ing preferable to the equipment in which the motor is 
belted to a pulley on the fan, causing a certain amount of 


ing more and more apparent, a variety of apparatus is be- 

ing designed to carry out the method. Among the more 

‘recent of these is that due to Mr. Ernest Abshagen, of 

Chicago, which is illustrated in the accompanying en- 
aving. | 


Mr. Abshagen employs, із the material to be heated, a 
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ABSHAGEN'S ELECTRIC HEATER. 


non-conducting fluid, such as whale, linseed, or cotton oil. 
The oil evidently is brought into immediate contact with 
the heated wire, whether hot or cold. The use of oil also 
allows a high temperature to be employed. Whale oil, 
for instance, boils at a temperature of 650 degrees Fahren- 
heit. As no steam or vapor is generated below that point, 
no precautions against internal pressure are necessary. 


C. & C. MOTOR AND VENTILATOR COMBINED. 


noise and dirt. The arrangement is very easily installed, 
and may be placed in any position without regard to belt- 
ing or shafting. 'The combination is also superior in the 
qualities of compactness of form, and it in no wise 
obstructs the draught of air set up. In view of the 
numerous places of public resort and gathering where 
véntilation is bad, it is eminently to be desired that 
arrangements of this kind should be more generally in- 
stalled. "Their utility will be apparent at once. 
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The discoveries of physical science are a part of the nation’s 
strength and glory. Ie inventions of mechanical skill are, or ought 
to be, the poor man’s boon and blessing.— Professor Sedgwick. 


ELECTRICAL ENGINEERING AT THE WORLD'S 
FAIR. 


T the Philadelphia Centennial Exposition of 1876, 
there were 9,857,025 visitors ; at the Chicago 
Columbian Fair, if recent European precedent is to be ac- 
cepted, there should be three or four times as many. Let 
us say that 25,000,000 entrances will be registered at the 
turnstiles. What is to be the leading impression carried 
away by that vast aggregate of people? What fact do 
electrical engineers wish most to be imprinted in their 
memories and to influence them in daily life? 

Fourteen years ago, the part played by electricity at 
Philadelphia was insignificant. It was not even men- 
tioned among the dramatis persone of that great and 
stirring spectacle. General Walker in his masterly review 
of the subject does not touch on electricity. There was, 
in truth, little material to work up, and he could not make 
bricks without straw. American skill in the invention and 
production of agricultural implements, small arms, 
sewing machines, scales, locks, wood working machinery, 
carriages, cars, engines, and the like, was amply dis- 
played ; but the exhibit of electrical handicraft created no 
sensation, and the electricians were but a handful. Still, as 
if to show how great and incalculable were the latent 
possibilities of electricity, it was there that the world first 
listened to the faint tremulous whisper of the telephone. 

Now, in what way are we to distinguish at Chicago 
the coming into activity since that time of a group of indus- 
tries that, together with the older one of telegraphy, em- 
ploy more than 250,000 souls and count up an investment 
of $600,000,000, of which by far the larger part has been 
massed together during the last ten years? The answer 
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to this, in our opinion, is that the single attempt should be 
to enforce the truth by ocular demonstration that elec- 
tricity is the one supremely successful modern agency for 
distributing light and power. The opportunity ia 
the grandest that electrical engineering has yet had, 
and it must be utilized to the fullest extent. 
No doubt there will be other important new electrical 
inventions before the Fair opens, but the triumphs of 
electric light and power, with their allies in electric heat- 
ing and electric metal working, must be brought forward 
so thoroughly that never after can there be popular igno- 
rance or a lack of popular appreciation. 

The late Centennial at Paris exemplified what could be 
done with the aid of the electric light in opening Exposi- 
tions by night. The attempt was brilliantly successful 
and settled the question for the Fair in this country, where- 
ever held. When the extent of the buildings and grounds 
at Chicago is definitely known, some estimate may be 
formed of the lamps required. It is not unlikely that any- 
where from 50,000 to 100,000 incandescents can be used to 
advantage in interiors, with a countless number for **struct- 
ural” and decorative effects. For the grounds and larger 
spaces perhaps 2,500 arcs would suffice. 

But this only represents a steam and electrical plant of 
from 7,500 to 10,000 h. p., an everyday matter in modern 
work on light and power stations of the new class. "The 
more marked display of electrical engineering will evidently 
occur in connection with the electric power service. The 
public is still quite unfamiliar with the versatility of the 
electric motor and the economic efficiency of electric power 
distribution. Instead of grouping all the moving apparatas, 
therefore, in a heterogeneous, confused collection under 
one big roof, dependent on a few long, heavy lines of 
shafting, every exhibit to be driven can be located just 
where it belongs geographically, industrially, or in any 
division that State or politico-economic considerations may 
require. The advantages of this in an educational sense it 
is needless to dwell upon. The World’s Fair will thus 
come nearer what theory supposes it to be, as a kinder- 
garten of the nations. 

Other suggestions involving the use of electric power 
naturally arise. One might look for concrete examples 
of long distance power transmission, illustrative of what 
can be done in utilizing a little more than the 
present one per cent. of our 200,000,000 h. p. running 
away in our falls and streams. Then the question reasona- 
bly comes up whether electricity shall be used not only in 
transporting people about the grounds, but in the heavy 
service between the two sections miles apart. 

In other words, taking it generally and broadly, the 
proposition we have made is that electricity shall be the 
active motive power of the whole Columbian World’s Fair. 
The plan has possibly been hinted at before, but we have 
now taken the trouble to point out some of the conditions 
it involves and to open up the glorious opportunities for 
the very best electrical engineering skill and inventive 
genius of the country. We wish to point out further 
that the plan looks necessarily to the concentration of the 
steam plant and current generating apparatus in one grand 
station, probably by the side of the Lake, where the moet 
advanced types of American engines and boilers can be pat 
most perfectly in operation. Evidently the steam equip. 
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ment for such service as we have outlined would be of a 
colossal nature, but it would all be bunched, and would be 
easy to handle as well as cheap to run. From the dyna- 
mos, of a magnitude corresponding to that of the engines, 
current would be carried in a variety of ways to motors of 
every shape, class and size, and every motor inventor and 
builder could take, or be allotted, the work best suited to 


his machine. 
We venture to offer these suggestions the more readily 


because Mr. Gardiner C. Sims is the chairman of the World's 
Fair Commission Committee on Electricity and Elec- 
trical Appliances. As a distinguished and representative 
engine builder and steam engineer, he may safely be trusted 
to look to the welfare of his own profession, As one of 
the warmest friends and advocates of electrical develop- 
ment, he may equally be relied upon to see, with quick in- 
tuition, how much is to be gained by the two great indus- 
tries that so strikingly in this country have gone on to 
perfection hand in hand together, and that have every 
interest in common. He may also be depended upon to 
gather around him the ripest skill, ability and experience 
that can be secured for the undertaking. 


DOLBEAR ON POLARIZATION THEORIES. 


Tux action going on in electrolysis was one which early 
attracted the attention of electrical scientists, and number- 
less theories have in the past been promulgated to explain 
the phenomena involved. Even now the subject still at- 
tracts attention, and deservedly so, as a clear comprehen- 
sion of this partieular action cannot fail to aid in the com- 
prehension of others closely allied to it. Prof. Dolbear, 
whose ability as an instructor and teacher of electrical sci- 
ence is recognized, gives elsewhere an interesting explana- 
tion of the phenomena of polarization, in which he em- 
braces not merely the action of the gas generated, but also 
takes into account a peculiar condition of the electrodes. 
He bases his arguments upon observed phenomena, and his 


ideas cannot fail to assist in clearing up a subject of much 


importance. 


ELECTRICITY IN WARFARE. 


-THE introduction of the electric light on board ships 
and especially on war vessels, with a full equipment of 
generators, has naturally afforded an opportunity for the 
introduction of other electrical devices, notable among 
which are electric motors for ventilation, for the training 
of guns, for the hoisting of shot, etc. But a new departure 
has recently been taken in the application of electricity to 
warlike purposes in the introduction of range finders de- 
pending upon a few simple principles, among which that 
of the Wheatstone bridge is prominent. Tne public is 
already familiar with some forms of Lieut. Fiske's range 
finders, which he has recently, however, simplified to a 
considerable extent, so much so, that the readings can now 
be taken direct from a graduated dial. The description in 
this issue of Lieut. Fiske's new range finder, shows it to 
be a neat application of the modified Wheatstone bridge 
principle, and not the least notable point in connection 
with it is, that the errors due to the variation of the con- 
ditions from actual theory are compensated for by the very 
construction of the apparatus, With all these refinements 
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and means placed at the service of the commander of a 
modern war vessel, it is indeed problematical whether the 
carrying on of warfare would be a pleasant undertaking 
in the future, considering the enhanced probability of a 
shot taking effect. The fact may also be noted here that 
the U. S. S. * Baltimore? is probably the first naval vessel 
in which a telephone service has been established so as to 
enable the commander to communicate from the conning 
tower with the various parts of the ship. 


TELEPHONIC SPECIFIC INDUCTIVE CAPACITY. 


THE necessarily enforced burying of many telephone 
wires in our cities cannot fail to affect the clearness of tele. 
phone transmission within cities, and in extra-territorial 
work where numerous stretches of cable are inserted at 
river crossings, etc., the effects are being more and more 
felt. This trouble becomes evident when we consider that 
the readiness with which a line transmits speech is depend- 
ent both upon the resistance and upon the capacity of the 
line, and further that while the aerial line has an average 
eapacity of 1/100 of a microfarad, the average telephone 
cable has a capacity of about 1/5 of a microfarad.. In 
other words, a single mile of cable is equivalent in this 
respect to 20 miles of overhead wire. This point is par- 
ticularly dwelt upon by Dr. William W. Jacques, who 
points out in another column the necessity for keeping 
down as low as possible the specific inductive capacity of 
telephone cables, and shows that considerable differenoe 
exists among the various insulators in this respect. He 
also draws attention to the fact that a distinction must be 
made between the telegraphic specific inductive capacity 
of a cable or its capacity at slow rates of charge and dis- 
charge, and its telephonic specific inductive capacity, that 
is, its capacity at high rates of charge and discharge, and 
that in order to obtain accurate results in telephone work 
these measurements ought to be made on the latter plan. 
Attention is also drawn to the necessity of avoiding the 
presence of moisture, not only on account of its lowering 
effect on the insulation, but also on account of its high 
specific inductive capacity, which increases the difficulty of 
transmission through such cables. Dr. Jacques’ article is 
worthy of careful reading. 


New Electric Ratlway Construction. 


Тнк description which we give in another column of the 
new railway motor of the United Electric Traction Com- 
pany is an indication of one of the principal directions in 
which modern practice of railway construction is appar- 
ently drifting. The almost universal employment of two 
motors mounted on either axle of a car, although possess- 
ing advantages in many ways, is nevertheless open to some 
objections which are not encountered with the use of a 
single motor. This is being recognized, and will no doubt 
result in a more general employment in the future of single 
motor trucks equipped with power equivalent to that of 
the two now employed. The construction shown on an- 
other page at once admits of a reduction in the number of 
gears and bearings, and affords a flexibility between the 
two axles which must be of considerable advantage when 
sharp curves are encountered, E 
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AUTOMATIC REGULATION OF ACCUMULATOR 
CURRENTS. 


OnE of the principal difficulties attending the use of 
accumulators in general electric lighting work, particularly 
in connection with their application ав auxiliaries to direct 
lighting plants, is due to the characteristic rise and fall of 
their potential during charge and discharge, respectively. 
Even were it practicable, which ordinarily it is not, to 
charge a battery by means of a special dynamo to be after 
wards discharged on an independent working circuit, the 
reduction in pressure within the limits of its working ca- 
pacity would stil be marked. When, however, as is 
usually the condition in practice, the battery must be 
charged by a dynamo simultaneously furnishing current to 
lamps,. the difference between the potential at the end of 
charge and at the end of discharge must be taken into 
consideration. 

Various methods of compensating for these variations, 
80 a8 to maintain an approximately uniform pressure at the 
lamp terminals independently of the potential of the bat- 
tery as a whole, have been devised, such as manual switches 
for increasing or diminishing the number of active cells, 
and others for inserting and removing from the working 
circuit, as required, more or less dead or active resistance, 
in the form of wire or counter-electromotive force cells. 
Automatic apparatus for accomplishing the same end has 
also been introduced with more or less success, both in this 
country and abroad, but most of it has been somewhat 
cumbersome and expensive. 

With the object of producing an entirely automatic 
pressure regulator for storage battery lighting plants, which 
would be free as much as possible from the objections 
above cited, Mr. Geo. B. Prescott, Jr., has devised and 
recently patented the method of regulation shown diagram- 
matically in the accompanying illustration. 

Before proceeding to a description of this invention, 
it will not be out of place to refer to the results to be ef- 
fected. Primarily, what is required accordiny to the load, 
is а current in the working circuit, either from the dynamo 
alone, from bóth the dynamo and battery, or from tbe 
battery alone when the dynamo ceases to run. At times 
when the consumption of current in the working circuit 
will admit, the battery must be charged with the surplus 
current from the dynamo, and during all these various con- 
ditions and the changes accompanying them the potential 
of the lamp circuit must remain fairly constant. 

Almost every governing device depends for its action on 
the variation of the force to be regulated. In this instance 
it is the potential at the lamp terminals that is to be 
Rovere ; hence, it is evident that it must vary in some 

egree before the apparatus can act, and the amount will, 
of course, depend, as in all similar cases, upon the sensi- 
tiveness of the apparatus employed. 

Any delicate potential indicator, if suitably connected, 
will respond to variations in pressure in the lamp mains, 
the resulting deflection being in one direction, or the 
opposite, as the variation is above, or below, normal. 

If this movement of the indicator could be made suffi- 
ciently powerful, it might be utilized to perform directly 
the mechanical work, such as adding or removing resist. 
ance, necessary to restore the normal potential The 
required sensitiveness of the indicating device forbids this, 
however, and although it may have sufficient force to exert 
the trifling power required to complete or sever a milliam- 

ere cireuit, the ordinary devices have so far proved unsat- 
isfactory when used in connection with storage batteries. 

The essential features of Mr. Prescott’s arrangement is 
the substitution of two ordinary telegraph relays wound to 
high resistance, for the various forms of instruments 
usually employed for similar purposes. By magnifying 
the slight movements of their armatures through the me- 
dium of local magnets and an electric motor, the latter 
finally performs the mechanical labor of cutting cells in 
and out of the circuit as the potential varies, 
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Referring to the accompanying diagram, L, L, is the 
working circuit containing the lamps, and p the dynamo 
which may be connected directly to the lamp circuit by 
closing switch s on its upper contact. 8 is the battery of ac- 
cumulators and at к are several counter-electromotive force 
cells connected in series with the battery, but with oppos- 
ing poles, The lower contact of switch s is connected, as 
shown, to the junction of the battery and counter-electro- 
motive celle, and to a non-break cell-regulating switch x, to 
which the negative terminals of the counter-electromotive 
force cells are brought. 

The arrangement so far described is the ordinary method 
of installing accumulators for hand regulation in connec- 
tion with a simple multiple arc plant, and it is operated as 
follows : Supposing the dynamo to be running, the switch 
в is on its upper contact, and the lever of switch к turned 
to the left so as to break contact; then the current from 
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PRESCOTT’S METHOD OF REGULATING STORAGE BATTERIES. 


the dynamo flows directly into the lamp circuit while the 
battery circuit is open at к. If the switch к is now closed, 
the battery will be joined in parallel with the dynamo and 
will add its current to the lamp circuit. A galvanometer 
placed in the wire leading from к to s would show the 
amount of current flowing out of the battery and this could 
be increased, or diminished, by turning the switch к to 
the left, or right, respectively, and thus removing from, or 
placing in, the battery circuit more or less of the counter- 
electromotive force cells. 

Assuming now that the lamp load is diminished and that 
the dynamo can generate sufficient current to charge the 
batteries as well as supply the number of lamps required, 
the switch s is quickly moved to its lower contact. The 
positive current from the dynamo passing through s has 
now two paths when it reaches the junction between the 
battery and counter-electromotive force celle, one through 
the battery, which thus receives a charge, and back to the 
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other pole of the dynamo; and the other through such of 
the counter-electromotive force cells as may be in circuit, 
depending upon the position of switch к, then on through the 
lamps and back to the negative pole of the dynamo. The 
potential of the dynamo must now be increased in order to 
force current through the battery, while the switch K is 
simultaneously moved to the right, thus opposing addi- 
tional counter-electromotive cells to that part of the dy- 
namo current going to lamps, until the pressure at the 
terminals of the working circuit is normally restored. 

It is of course to be understood that the attendant who 
moves the switches is governed by a pressure indicator 
located in the dynamo room and connected with the lamp 
terminals. When the battery is sufficiently charged the 
operation described is merely reversed. 

While not an essential part of this method of regulation, 
although a valuable adjunct, it is pertinentto mention that 
there are several forms of these switches which are entirely 
automatic in their action, cutting the battery in or out of 
circuit when the dynamo starts or stops, or when the 
potential of the battery varies to require it. One of the 
earliest and most practical forms of such an instrument 
was also devised by Mr. Prescott several years ago. 

In the light of what has preceded, it will readily be 
seen that the switch K may be operated by a motor auto- 
matically controlled through the medium of local magnets, 
by a delicate potential indicator connected to the lamp 
terminals. 

In this system the potential instrument consists of two 
ordinary, but very sensitive, high resistance telegraph 
relays. These are shown in the figure at m, m,, the coils of 
the two relays being joined in series and connected to the 
lamp mains, at a point of average pressure. 

Again referring to the diagram, it will be seen that the 
local armature circuits of the two relays are each in the 
circuit of one of the magnets of the local instrument P, 
the local battery ò being common to both. The device Р 
is an electro-magnetic pole changer, consisting of two pairs 
of electro-magnets standing vertically side by side, between 
which is a pillar carrying a centrally pivoted armature a, 
normally occupying a horizontal position. "This armature 
is tilted to the right ог left, respectively, as the circuit of 
the right or left magnet is closed. Mounted co. axially on 
this armature, but insulated from it, are two horizontal 
copper rods w, their ends bent down so that when in the 
normal horizontal position they just clear the mercury cups 
cc,. These two copper rods and the four mercury cups 
constitute an ordinary reversing switch. The mercury 
cups are connected through the local battery e, with the 
field of the motor м; the armature of the motor being in 
turn connected with the rods w. 

The operation of the regulator is as follows: Assum- 
ing the dynamo to be running and the pressure on the 
lamp circuit to be normal, the retractile springs of the 
relays are so adjusted that the armature of mis barely at- 
tracted, and the armature of m, is barely released, so that 
the local circuits of both magnets of the pole changer are 
open. When a delicate adjustment has been made, a 
slight increase of the pressure on the lamp circuit will 
cause the armature of magnet т to be more strongly at- 
tracted, still keeping its local circuit open. "The armature 
of magnet m, will aleo be attracted, but will move and 
close the circuit of the battery ò through the right hand 
magnet of P,causing the armature A to be tilted to the 
right and to plunge the ends of the wires w into the mer- 
cury cups c. This closes the circuit of the battery e 
through the motor, and causes it to revolve the switch & 
in such a direction that counter-electromotive force 
cells are inserted in the lamp circuit, thus reducing the 
pressure. When the pressure again becomes normal the 
armature of m, is pulled back by its retractile spring, 
breaking the local circuit and allowing the armature A to 
resume its normal position and stop the motor. 

When the potential becomes reduced from any cause, 
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both relay armatures are pulled back by the springs, that 
of m, still retaining its position on back contact and leav- 
ing the local circuit open; while that of m moves against 
its back contact and closes the local battery ö through the 
left hand magnet of р. This causes the armature A to tilt to 
the left and plunge the opposite ends of the wires w into 
the mercury cups c. As previously, the circuit of the 
local batery e is closed through the motor, but this time 
the current is reversed through the armature of the motor 
and causes it to revolve the other way. This moves the 
switch к in a direction opposite to that in which it turned 
before and cuts out counter-electromotive force cells until 
the normal potentialis again restored ; and so on, when- 
ever the pressure changes, whether from variation in the 
potential of the battery, alteration in the speed of the 
dynamo or change in the lamp load. It is hardly necessary 
to state that the counter-electromotive force cells serve as 
the local batteries ò and e, these having been shown as they 
are in the diagram for the sake of clearness. 

The apparatus described has been made by The Ac- 
cumulator Co., of this city, and the method found to give 
very satisfactory results. 


TELEPHONIC SPECIFIC INDUCTIVE CAPACITY. 


BY WILLIAM W. JACQUES. 
Electrician of the American Bell Telephone Co. 


In a paper on “ The Construction of Telephone Circuits,” 
read before the American Academy of Arts and Sciences 
on the 15th of June, 1887, the writer of the present article 
pointed out, “that the readiness with which telephonic 
conversation may be carried on over any circuit, whether 
made up of cables or pole lines, or both, depends,— 

* 1, On the total electrical resistance of the circuit join- 
ing together the two stations. 

* 2, On the total electrostatic capacity of this circuit." 

And the general rule was laid down :—“ No matter what 
may be the distance between two points, good business con- 
versation may be carried on between them, provided they be 
connected by a pole line or cable, or both, the product of 
whose total resistance by its total capacity is less than 
2,000, if transmitters of the Blake type be used, and less 
than 4,500 if transmitters of the Hunnings type be used.” 

This rule was enunciated as the result of an extended 
series of experiments carried out in England, France, 
Germany, and the United States on pole lines, cables, and 
mixed pole and cable lines, varying widely in mechanical 
and electrical dimensions. 

The same law, only ti sae to the transmission of signals 
through submarine cables, had been previously worked 
out mathematically by Sir William Thomson, and amply 
confirmed by experience, so that to-day there can be no 
doubt of its trathfulness. It is evident, therefore, that in 
the construction of a telephone line, it is desirable to reduce 
both the resistance and the capacity to a minimum. 

In a pole line, since the wire is suspended high above 
the earth, the capacity is always small, and the resistance 
is the factor that we must try to keep down. In cable 
lines, however, where the conductor is necessarily brought 
near to other conductors, or a metal shield, or the earth, 
the capacity becomes quite an important factor to be 
respected. In lines made up, as is most generally the case, 
of a comparatively short section of cable and a larger 
section of iron pole wire, the capacity of the cable becomes 

re-eminently the factor to be respected ; for, since the 
imit of conversation is here determined by the product of 
the capacity of the cable and the resistance of the whole 
line, a small percentage of saving in the capacity-of the 
cable gives an enormous gain in the readiness with which 
conversation may be carried on over the line. 

It becomes of vital importance, therefore, to choose an 
insulating material for telephone cables of low specific 
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inductive capacity. Further than this, since it is well 
known (Gordon's “ Electricity and Magnetism,” Chap. XI) 
that the specific inductive capacity of any insulating ma- 
terial, and consequently the capacity of any cable insulated 
with it, is very different for telephone currents from what 
it is for „ currents, because the charge and dis- 
charge take place so much more frequently, we may say 
that it is of vital importance to choose an insulating ma- 
terial of low “telephonic specific inductive capacity.” 
using this expression in contradistinction to “ telegraphic 
specific inductive capacity,” by which we mean the values 
measured in the old-fashioned way. 

In the Proceedings of the American Academy for Dec. 
11, 1889, Messrs, Safford and Holman, two graduates of 
the Massachusetts Institute of Technology, in the Depart- 
ment of Electrical Engineering, have published the follow- 
ing table of telephonic specific inductive capacity of 
various insulators used in cable construction. This table is 
a result of an elaborate and careful research undertaken 
by them. 

TABLE OF SPECIFIC INDUCTIVE CAPACITIES, MEASURED BY 
TELEPHONE CURRENTS. 


5 оеш ————Á——— € 5 
„Solid paraffine............... . ............. А 
8. Cotton saturated with paraffine in vacuum.... 2.0 
4. Cotton boiled in paraffine..................... 2.6 
5. Indis ebe REPE EIS sce 9.7 
6. Artificial cube porch V 3.9 
7. Gutta- perchꝶn ee 4.2 
Glass 2 „ „ 0 99h99 „„„%% 4.6 
XVV/ö% ²mꝶ y аркы menses 6.3 


Realizing that these results were of great practical im- 

rtance in the construction of telephone cables, the writer 
has repeated the experiments of Messrs. Safford and Hol- 
man with entirely concordant results. 

Let us see some of the conclusions we are obliged to draw 
from the data thus furnished, and then, in order to confirm 
these conclusions, we will describe some further experi- 
ments in this line. 

I. The specific inductive capacity of any insulator used 
in the construction of telephone cables, and, consequently, 
the actual electrostatic capacity of any given telephone 
cable, ought to be measured with charges and discharges 
of telephonic frequency, and not by the old-fashioned 
method of measuring capacities by slow charge and dis- 
charge. This last is of no value, while the telephonic capa- 
city 1s of vital importance. 

| Й. The presence of water in an insulating material 
greatly increases its hp ouo specific inductive capacity. 
An inspection of this table shows that, so far as capacit 
is concerned, petroleum is the best substance to be used, 
and doubtless this would be the case were it possible to 
keep it free from water, but water, we see from the table, 
has a specific inductive capacity of 6.3, so that its presence 
in the petroleum raises the capacity from the lowest to the 
highest in the list. 

This observation is borne out by actual experience 
with cable No. 1 in telephony. When new, and the petro- 
leum dry, it works excellently ; but as water finds its way 
in, the cable rapidly loses its efficiency for telephonic work. 

This action of the water is quite different from its action 
as a conductor to produce leakage, for the loss of electri- 
city due to leakage in such a cable that has lost its effici- 
ency from the presence of moisture, is entirely insufficient 
to account for the deterioration. 

So, too, in the cable, No. 4, the presence of moisture ex- 
ercises a detrimental effect on the power of the cable to 
transmit telephonic currents, and increases the inductive 
cross-talk to a degree that cannot be accounted for by the 
diminished insulation resistance. 

It is proposed to show later that the presence of moisture 
in a lead covered cable, does actually increase very greatly 
its telephonic capacity, and, conscquently, both the retar- 
dation and cross.talk. | Е 

Ш. Next to petroleum, solid рагаћпе is seen to be the 
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best substance to use; but on account of mechanical diffi- 
culties it has never been found practicable to coat wires 
directly with solid paraffine. 

If the wires are wound with cotton and then boiled in 
paraffine, as they are in making cable No. 4, the specific 
Inductive capacity is raised to 2.6, an increase of 30 per 
cent., which, we bave seen, is a very great detriment. 

If, however, the wires are wound with cotton, and the 
air and moisture removed by tbe aid of heat and a vacuum, 
and they are then boiled in paraffine, from which the air 
and moisture bave also been removed by heat and vacuum, 
the specific inductive capacity again falls to 3.0, which is 
the same as that of solid paraffine. This is the process used 
in preparing the cable No. 3. 

t is probable that the inferiority of cable No. 4, as com- 
pared with No. 3, is due largely to the moisture retained in 
the cotton, which we have seen has a capacity of 6.3. 

Leaving the paraffine cables, rubber is the next best, 
then gutta-percha, and poorest of all is glass; but all of 
these latter substances have so high a specific inductive 
capacity as to entirely unfit them for telephonic work. 

t now becomes desirable to put this information in 
more available form, for the use of those upon whom the 
selection of tbe best cables for use in telephone construc- 
tion devolves. 

Accordingly, I have given in the following table, first, 
the telegraphic capacity ; second, the calculated telephonic 
capacity ; and third, the measured telephonic capacity of 
one mile each of cables Nos. 3, 4, 5 and 7, all constructed 
on the dimensions of the “conference standard.” 

The measurements of the cables Nos. 3 and 4, were 
made on cables actually constructed in accordance 
with the requirements of the conference standard. Those 
of the rubber and gutta-percha cables were made on 
cables of a different specification, but reduced to the con- 
ference standard by well known and acourate methods of 
calculation. 


Capacity of One Mile of Conference Standard Cable, 
in Microfarads. 


Measured tele- Calculated tele- Measured tele- 

graphic capacity. | phonic capacity. phonic capacity. 
Cable No. 8... 1 18 18 
“ “4... 19 . .94 96 
Ре .27 .80 80 
M" к ‚40 -40 40 


In order to show how great a difference in the practical 
working of a line this difference in telephonio capacity 
nie us assume а conversation to be carried on be- 
tween two subscribers, connected by five miles of confer- 
ence cable, and 40 miles of No. 12 iron pole wire. 

Let us first suppose cable No. 3 of the conference speci- 
fication be used. 


Resistance 40 miles No. 12 iron wire = 1,184 ohms. 
« 5 cable, = 175 © 


Total line resistance, = 1,359 “ 


Capacity 40 miles No. 12 iron 
wire (30-foot poles), = .48 micro-farad. 
Capacity 5 miles No. 3 cable, = .90 “ 


= 1,88 " 


Product of total resistance and total capacity 3 * 
1.38) — 1,875, which product, being considerably less than 
2,000, shows us that conversation could easily be carried 
on over such a line with Blake transmitters. 
Let us next e cable No. 4 of the conference speci. 
fication to be used. 
Resistance 40 miles No, 12 iron wire — 1,184 ohms. 


Total line capacity, 
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i 5 “ cable, | = MB © 


Total line resistance, 1,359 © 
Capacity 40 miles No. 12 iron | 

wire (30-foot poles), = .48 miero-farad. 
Capacity 5 miles cable No. 4 — 1.30 c 


Total line capacity, 1.78 i 


Product of total resistance and total sr ар (1,859 X 
1.78) — 2,419, which product is considerably above 2,000, 
and good commercial conversation could not be carried on 
with Blake transmitters. 


NEW THOMSON-HOUSTON ELECTRIC SNOW-PLOW 
AND SNOW-SWEEPER. 


Past experience in operating electric railways in winter 
has demonstrated the fact that some appliance is needed 
for keeping the tracks as free from snow as possible. That 
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manner a position is secured where the least oscillation 
occurs. Although the plows extend 2 feet beyond the 
wheels, each is provided with an extension, by means of 
which a path of any desired width, depending upon local 
conditions, can be plowed out. The second main plow is 
hung parallel to, and in the same manner as, the first, each, 
however, being independent, and controlled by levers 
placed upon the car platform. One or both can be used as 
the circumstances require. The plows are kept at a proper 
angle by means of chains and iron rods, so arranged as to 
permit great freedom of movement in a vertical direction. 

The car is propelled by two 20 h. p. motors, of the con- 
sequent pole type, one being geared to each axle by means 
of sprocket chains and chain gear wheels, They are capable 
of propelling the car at a speed of 10 miles an hour. The 
sprocket chains run as slowly as possible, since the total re- 
duction in speed is made by gears on the motor frames. 
They are enclosed in closed iron boxes, In circuit with 
the motors is placed a reversing switch and rheostat, also 
placed in a closed iron box. The trolley arm is supported 


Ба. 1.—NEgw THOMSON-HOUSTON ELECTRIC SNOW-PLOW. 


the Thomson-Houston Electric Company fully realized this 
is shown by the forethought manifested in preparing the 
snow-plow, Fig. !, and snow-sweeper, Fig. 2, shown in the 
accompanying illustrations, Last winter's experience with 
snow showed just what was needed in this direction, and 
in the new appliances will be found many improvements over 
the old types. The details of the snow-plow are as follows: 
Length over all, 20 feet ; width, 7 feet; height from rail 
to floor of car, 3 feet, 6 inches. The truck has four 36 
inch wheels, in front of which is placed a digger which 
scrapes the snow from the track, thereby securing a good 
contact for the wheels. These diggers, or scrapers, are 
controlled by levers placed at each end of the car, and may 
be raised and lowered at will. One of the main plows is 
placed diagonally across the car, one end being in front of 
the forward wheel on one side, the other end coming out 
between the front and rear wheels on the opposite side, at 
an angle of about 60 degrees. By placing the plow in this 


by a post placed in the centre of the car platform, and 
which is also used as a support for a number of incan- 
descent lamps. The car can be operated in either direc- 
tion. | 

The car for the snow-sweeper is of thesame dimensions ав 
that used for the plow, the wheels being 36 inches in 
diameter, and mounted on a 33 inch axle. "The motors for 


. driving the car are of 15 h. p. each, and are entirely inde- 


pendent of the motors used for driving the brushes, being 
provided with separate reversing switch and rheostat, en- 
closed in an iron box, and placed on the platform in easy 
reach of the operator. he motors for operating the 
brushes are placed on the car platform, with a shaft parallel 
tothat of the broom, and connected to it by means of 


sprocket chains, so as to run at a speed of 200 revolutions 


per minute, The brushes, which are placed in advance of 
the truck, are two in number, and are made in sections to 
facilitate taking apart and placing upon the drum to which 
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they are fastened. On the platform of the car on both 
sides are handles operating clutolios by means of which the 
brooms can be thrown in or out of operation. Levers are 
also provided for raising and lowering the broom, thereby 
rendering it possible to operate them at any desired height. 
To insure the snow being thrown off the track, the brooms 
are set at an angle of 60 degrees tothe rail. The electrical 
connections are the same as found on the passenger cars, 
the motors for propulsion being connected in multiple, but 
independently of the motors used for driving the brushes. 
The current 1s taken from the overhead conductor by means 
of a trolley, supported on a post eight feet high placed in the 
centre of the car. Around this post are grouped incan- 
descent lamps which are employed when the car is required 
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WENSTROM ELECTRIC MINING PLANT AT CLEARPFIELD, РА: 


The Clearfield Bituminous Coal Corporation have just com- 
pleted an electric che plant at their Grass Flat" mine at 
Peale, Clearfield County, Pa. This mine is opened by three drifts, 
Nos. 9, 10 and 11; the headings of Nos. 9 and 10 are parallel, but 
distant from each other about 1,200 feet. 

On the surface a stream runs between these two headings and 
affords no cover for their connection and without offering the 
necessary level for a water drift. Three thousand feet from the 
drift mouth heavy dips in both drifts were met, producing large 
quantities of water. | 

To meet the difficulty by steam power would have necessitated 
two shafts, approximately 100 feet deep, to be sunk, and two 
pumps and boilers to be located inside of the mine. To obviate this, 
expedite the work and to avoid large first cost, the electric plant 
was putin with marked success. The apparatus consists of an 
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Fia. 2.—NEkw THOMSON-HOUSTON SNOW-SWEEPER. 


for night service. Both the snow-plow and sweeper are 
made for severe work, and have proved in previous tests 
to be fully capable of responding to every demand made 
upon them. 


TALK OF A NEW TELEGRAPH COMPANY. 


It has been whispered on the stock exchange, and the rumor 
has gained general circulation among down town business men, 
that three or four New Yorkers had started out to form a new 
tel ph company. If the story is to be believed, the intention 
of the enterprising New York men is to enlist English and French 
capitaliste in the scheme. The Western Union ple have re- 
ceived no definite information in the matter and are inclined to 
discredit the rumor. A member of the governing committee of 
the stock exchange said: 1 have my suspicions that somebody 
has been inventing a pm for the purpose of depressing the 
prices of the stocks in the existing companies. My opinion isthat 
neither the Western Union nor the Postal ple have any good 
reason to fear that there will be a new rival in the field." 


OTTAWA, CAN.—The Chaudiere Electric Light and Power Co. 
has increased its capital stock to $500,000. 


When all the cars are run by electricity, the term “lightning 
express" will be no misnomer.— Boston Лы. 


eight h. p. Wenstrom compound dynamo, a five h. p. Wenstrom 
motor for the pump in No. 9, and the same make of motor of one 
and one-half h. p. for the pump in No. 10, 

The dynamo, with Lidgerwood engine and boiler, is located at 
the mouth of the drifts and furnishes power to both pumpe. The 
five h. p. motor located 8,000 feet from the dynamo 1s running а 
Gould rotary bronze pump with capacity of 15,000 gallons per 
hour, elevating the water 22 feet for a distance of 520 feet, whence 
it flows off by natural drainage. The smaller motor in No. 10 will 
control a piede ar pump with & capacity of 2,400 gallons per 
hour, elevating 15 feet for a distance of 400 feet. The larger 
pump is in daily operation, running, when needed, to its full 
capacity and giving complete satisfaction. The small pump will 
be put in on completion of some connections in the mine, 

o men operate this plant ; one as engineer attending engine- 
boiler and dynamo, and one looking after both pumps, as the only 
attention needed is the oiling. Mine owners will be interested in 
this system of pumping which is somewhat of an innovation in 
the region, and which Superintendent Shillingford has demon- 
strated to be a great success. 


WESTERN UNION IN LONDON.—News comes from London of a 
revival of the scheme to list Western Union stock upon the Lon- 
don Exchange. It is said that John Mackay’s influential friends 
there will not oppose the plan this time. 


Mr. PAUL T. BRADY, of Cooperstown, N. Y., is to have charge 
of Thomson-Houston interests in this State outside of New York 
city, with headquarters at Syracuse. 
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THE MARBLE SWITCHBOARD OF THE CITIZENS’ 
STREET RAILWAY, INDIANAPOLIS, IND. 


Tux Citizens’ Street Railway, Indianapolis, Ind., has 
been in operation since June 8th, 1890, and is asserted to 
be the best constructed electric railway in the country. 
The central pole double bracket construction has been 
used throughout, the poles being of heavy iron pipe with 
fancy bracket and arm attached to each side of the pole, 
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Hazelton boiler, and natural gas is used instead of coal. 
Two 30 h. p. Thomson-Houston generators are installed in 
this station, together with an elegant marble switchboard, 
here shown, which has upon it circuit breakers, ampere- 
meters, voltmeters, switches, rheostats and potential 
boards, and taken altogether it is one of the finest stations 
which has been equipped in this country. The Thomson- 
Houston Electric Co. is at present building one large elee- 
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MARBLE SWITCHBOARD, CITIZENS’ STREET RAILWAY, INDIANAPOLIS, IND. 


extending over the centre of each track, supporting the 
trolley wire. This construction runs through the business 
portion of the city. On this line are a number of difficult 
curves, which required considerable engineering skill to 
conform the overhead wire to the line of track. They are 
at present operating 10 motor cars, equipped with two 15 
h. p. motors, and each motor car at all times hauling a 
trail car. The traffic on this road since starting has been 
larger than the most sanguine had anticipated, and has-been 
in operation without the slightest delay or trouble. The 
cars were manufactured by the St. Louis Car Co., of St. 
Louis, Mo. The power station is equipped with one 250 
h. p. Wheelock engine, Corliss type, aud one 500 h. p. 


trie snow-sweeper for this railway, which will be used to 
remove the snow from their tracks during the winter months. 


VISIT OF ENGLISH ENGINEERS TO AMERICA. 


The present week sees gathered in this city about 150 to 200 
English engineers and capitalists interested in metal working. 
The visitors include Mr. F. W. Siemens, Mr. James Dredge, Pr 
Kennedy and others known in the electrical fleld. Monday and 
Tuesday will be devoted to the sessions at Chickering Hall of the 
American Institute of Mining Engineers. On Wednesday and 
Thursday will follow the session of the International Iron & 
Steel Institute, at which Prof. Elihu Thomson will read a paper 
on electric welding. On Friday, a party will visit the ison 
Laboratory. After this week the visitors scatter, to gather here 
again in November for the homeward voyage to England. 


956 


AN EASY MODE OF PRODUCING THE ACTIVE SPARK 
IN HERTZ'S EXPERIMENTS.! 


BY H. OLASSEN. 


IN repeating Hertz's experiments in the State Physical Labora- 
tory at Bamberg, an observation was made which shows how in 
a ampe шы ne can 5 the 3 $ | 
many observers of keeping the primary spar ective for a long 
time together. In the same manner in which Rijke used the 
action of a current of air on the make-and-break spark of an in- 
duction-coil in order to produce a stronger action in the secondary 
coil, so may the spark of the coil itself, and therefore also its 
inductive action on any other conductor, be similarly influenced. 
In the experiments a large Ruhmkorff's coil was used which 
had a very rapid contact-maker, and which gave sparks up to 14 
centimetres. If the ends of the secondary coil are loaded with 
conductors, and the discharging knobs are brought within a dis- 
tance of a few centimetres, the discharge takes place mostly in the 
form of a continuous rose-colored strip of light, and is useless for 
Hertz's experiments. But when this d is blown away so that 
flames a centimetre in length project on the side, sharp, brightly 
luminous sparks occur between the knobs. The current of air 
roduced by a Münke's water-pump was now blown continuously 
tween the knobs, and thus a series of sharp cracking sparks 
passed quite continuously, and could without difficulty be con- 
tinuously maintained for hours. A series of Hertz’s experiments 
could now be repeated, and even when the current of air was 
replaced by one of steam the action was the same. The whole 
proces suggests the idea that, in the ordinary discharge with a 
uminous band of light, detached metallic particles effect a per- 
manent conduction, and that the essential discharge-spark is only 
produced as these particles are blown away. The influence of the 
ultra-violet illumination, too, which has been designated by 
various observers as highly disturbing, would, after the re- 
searches of Lenard and Wolf on the pulverization of bodies by 
illumination, find an explanation in this. 


experienced by 


ON THE EXPERIMENTS OF HERTZ.“ 


BY L. BOLTZMANN. 


I HAVE successfully demonstrated to a large audience tbe sparks 
which pass between a knob and a point in Hertz's experiments on 
rays of electrical force, by connecting the knob with a ind sensi- 
tive electroscope, and the point with the pole of a suitable gal- 
vanic battery the other pole of which was put to earth. Aslong 
as there were no minute sparks or scintill@ the . re- 
mained uncharged; but when these were formed they established 
a connection between the knob and the point and caused the 
leaves to diverge. In this manner I was able to show with cer- 
tainty the scintilla produced by a single primary spark when the 
primary and secondary inductors were at a distance of 86.8 metres 
apart, the greatest distance available. 

At a distance of 8.7 metres all the Hertz experiments could be 
most conveniently demonstrated before an audience of about 200, 
so as to be visible to every one; only tbree or four primary sparks 
were required for each experiment, by which the electrodes could 
be kept brightly polished. Dust, cracks in the metal, or an im- 
pure greasy condition of the surface, appeared more injurious than 
the layer of oxide; cleaning with dilute sulphuric acid, distilled 
water, and then dry rubbing was found to be the best; a thicker 
layer of oxide is removed by polishing with French chalk (moist- 
tened with spirit), in which case dry rubbing issufficient. I was 
not able to see any advantage in a current of air as recommended 
by Dr. Classen. 

The length of the secondary spark produced at the great dis- 
tance of.36.8 metres I estimated at millimetre as the max- 
imum. As the dry pile which served to charge the electroscope 
had a potential of 200 volte, the knob and the point were adjusted 
at a distance which exceeded by about zd the striking distance 
of the dry pile, the discharge of which was then set up by the ad- 
dition of Hertz's waves to the tension of the dry pile. By using a 
much more feebly charged battery instead of the dry pile, and a 
much more delicate galvanoscope, Hankel's for хашр е, ће гаув 
might be perceived at still greater distances. In the latter case it 
might not be impossible to measure the deflection with a view to 
quantitative determinations. The regulation of the distance be- 
tween the knob and the point must then be made so much the 
finer. 

I also made experiments on interference by reflecting the 
waves from the primary parabolic mirror through two plane mir- 
rors, which, like those of Fresnel, formed an obtuse angle, and 
whose planes were at a distance of fourfold a half wave-length. 
This method seems well suited for accurate measurements of the 
wave-length and of the decrement of the vibration. 


. 1. Abstract from the Phil. Mag. 


2. Abstract from Phil. Mag, 
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HOW TELEGRAMS ARE SENT IN LONDON. 


SUPPOSE you want to send a tel m from the City to Charing 
Cross. You go to an office—say that in Threadneedle street— 
write your te m, put the stamp on it, and hand itover to the 
clerk, satisfied that it will go. It does go, and in the following 
manner : The clerk numbers it (for every message sent is num- 
bered), obliterates the [2686 паар in the usual way, and hands 
it over toa boy. The latter folds it up lengthwise and places it in 
a carrier.“ which is a tube about eight inches in length and two 
inches in diameter, made of India-rubber covered with felt. Of 
course one carrier will hold several messages; it is closed at ome 
end, open at the other, but provided at the open end with an elas- 
tic band which keeps the m es securely inside. The carrier is 
then put into the pneumatic ''shoot," which is a metal tube or 
pipe laid under ground and leading into the Central Telegraph 
Office at St. Martin's-le-Grand. The felt-covered carrier exactly 
fits the interior of the pipe and is drawn along by suction. In the 
course of a minute or so it arrives at the central hall on the ground 
floor in the Telegraph Department of the General Post-office. 
Here its approach is signalled by an automatic indicator, and 

resently a click announces its arrival. It is at once withdrawn 
rom the shoot by a boy, who takes out the meesages contained 
and hands them over to a sorter. The sorters sit, some six or 
ош їп a row, at а long table opposite the row of pneumatic 
tubes, each of which is connected with a City or West-Central 
office, and rapidly sort the continually arriving messages as they 
are handed to them by the boys who attend the tubes. The mes- 
sages are sorted according as they are metropolitan, provincial, 
foreign, or for central Tondon ano расво in correspondirg pi n- 
holes ; from which they are immediately removed by more boys. 
Our Charing Cross message is for central London ; so it is carried, 
of course with many others, to the other side of the same hall. 
where the corresponding departure tubes are situated, handed 
again to a sorter, sorted, р еордое, and again removed, to be 
despatched by the Charing Cross tube. Arrived there it is copied 
out and sent to its destination by the hands of the familiar tele- 
gapa o CNET | 

n all this, it will be seen, there is no е оетароше, The mes- 

sages are despatched bodily from a branch office to a central and 
again sent out bodily to the office of destination. This, however, 
only applies to the city offices, those of Fleet Street and the 
Strand, and the W. C. office in Holborn. All these are provided 
with tubes in connection with St. Martin's-le-Grand, as are also 
some of the foreign cable offices. Some offices have two—one 
“up” and one “down”; but most are served both ways by the 
same tube. There are in all forty-two of them—exclusive of 
thirty-one working locally within the building—and they are 
worked by four large steam-engines on the premises ; ** up" mes- 
sages going by suction, down by pressure. The longest is an 
extension of the Charing Cross tube to the reporters' lobby in the 
House of Commons, and is two and a half miles long. essa 
take from five to seven minutes on the journey. much for 
central London telegrams. 

If now we want to send one from the city to Hampstead, its 
course is the same as that already described as far as the sorters’ 
table, in the tube-room of the central office. "There it will beput 
among metropolitan messages and despatched by another tube to 
the Metropolitan Gallery, on the fourth floor of the same 
building. Once more it is collected and passed through the 
sorters’ hands, and then taken to the Hampstead table, where a 
telegraphist despatches it by wire to the office of destination. А 
return telegram from Hampstead to the city traverses precisely 
the reverse route. It is received by wire at the Hampstead table, 
collected, sorted, sent by tube to the ground floor, sorted again, 
and despatched by tube tothe city office. A London telegram to 
the provinces, or one from a town in the south to a town in the 
north, goes similarily through the central office. On arriving 
there (either by tube or wire) it through the sorters' hands, 
is despatched to the Provincial Gallery, sorted again, and then 
sent off by wire. 

The Central Telegraph Office is the very heart of the machine, 
through which every drop of blood passes, to be transmitted in 
one direction or another. The activity of that vast industrial 
hive is prodigious. It has been often described ; but some of the 
facts will bear repetition. The staff of telegraphists numbers 
1,845 males and 807 females, and there are in addition 627 messen- 
gers. Something like 100,000 telegrams are dealt with every day, 
the half of which are really double, having to be both received 
and forwarded. On busy Parliamentary niente the number of 
words despatched is not infrequently over half a million, and the 
total has exceeded a million. Perhaps the most remarkable room 
in the building is the Provincial" Gallery. Тһе telegraphists 
Bit at tables bearing tlie names of the towns with which their 
wires are connected, and work the various instruments, while 
the destributors bring and take away the messages. There are 
421 instruments in this room, of no fewer than ten different kinds. 
Some idea of the work done may be gathered from the fact that 
the Liverpool wires alone are served by forty telegraphists ; and 
how it is done on the whole the public knows very well in spite 
of occasional grumbling. 


1. St. James Gasette. 
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LETTERS TO THE EDITOR. 


Notice to Correspondents. 


W do not hold ourselves responsible for the omnions of our correspondents. 

Anonymous communications be noticed. 

The Editor respectfully requests that all communications may be drawn up as briefly 

fi order e aa те i as айий when referring (o any letter previ 

2 erence, correspo : : 

ously ed 1 poige by mentioning the serial number of such letter, and oy 
the € 0^ whi appeurs. 

Skatches and eas i for illustrations should be on rate pieces Qf 

All communications should be addressed EDITOR OP tue ELECTRICAL 
150 Broadway, New York city. 


THE HEDGEHOG" TRANSFORMER DISCUSSION. 


го was much interested in Mr. Nikola Tesla's arraign- 
ment of Mr. Swinburne's ‘‘ hedgehog transformer,” which ap- 

in your last issue (Sept. 24, p. 832), and especially so for 
the reason that I have for some time favored the open circuit 
transformer as superior to the closed circuit in point of efficiency, 
and I was anxious to hear the arguments on the other side. 
Tesla's article was rather disappointing, however, as I was unable 
to see the force of most of his arguments. | 

Mr. Tesla says, for example: In order that the loss in the 
iron should be reduced to one-tenth, it is necessary to reduce the 
weight of the iron to one-tenth, and subject every unit length of 
the same to the same magneto-motive force.” The laws of hyste- 
resis, as given by Ewing and Hopkinson, state that hysteresis loss 
varies directly as the weight of iron. and as some function of the 
density of magnetization, or number of lines per square centi- 
metre. The hysteresis loss can, therefore, be lessened by increas- 
ing the cross section of the core, as well as by decreasing the 
weight, and Mr. Swinburne states that the cross section in his 
transformer is increased. 

A little further on Mr. Tesla remarks that the loss in the iron 
is proportional to the square of the M. M. F. per unit length of 
core. If I have not misunderstood this. Mr. Tesla must have dis- 
covered some law of hysteresis which has not yet been published, 
for I can find no statement in Ewing's ox Hopkinso n’s paper that 
M. M. F. affects hysteresis in any way. 

Some other statements of Mr. Tesla are rather hard to recon- 
cile; as, for instance, he says: In this case * * an advantage 
will be gained, as the total magnetic resistance will be diminished. 
The four transformers will now demand less excitation, and since 
* * * the gain depends on the square of the exciting current, 
it is by no means ineignificant." And in the next paragraph: 
* Mr. Swinburne is in error as to the motive which caused the 
tendency to shorten the magnetic circuit in closed circuit trans- 
formers; it was * not to reduce the magnetic resistance, 
which has little to do with efficiency.” These two statements do 
not seem to agree remarkably well, and a little further explana- 
tion would be of advantage. | 

Further оп Mr. Tesla says that if the wires аге ‘‘ wound sideb 
side” (a rather obscure expression) a shorter magnetic circuit wi 
give a better result. He does not mention in what regard the re- 
sult would be better, and it would be interesting to know. I pre- 
sume, that he does not mean that the result would be better effi- 
ciency, for he has said that efficiency does not depend on length 
of magnetic circuit. | т 

Finally, Mr. Tesla says: ‘‘ Mr. Swinburne states that in his 
transformer the loss in iron is under 1 per cent. of the full load; 
all the balance of the loss must, therefore, be in copper But 
since, according to him, the wires are of larger section, his trans- 
former can hardly be an improvement in that direction.” It ap- 

to me that any increase in the cross-section of the wires will 
Честолдо their resistance, and thus decrease their CR loss. The 
change in the angle of lag, if it be appreciable, would be in the 
direction of less loes. 

The objection to the metal casting appears to be well taken; 
but as this applies merely to Mr. Swinburne's transformer and not 
to open circuit transformers in general, in which I am EL 
interested, I will leave Mr. Swinburne to defend that for himself. 

In conclusion, the fact that the open circuit transformer that 
Mr. Tesla designed required a larger number of alternations than 
are commonly used, does not prove that an open circuit trans- 
former may not be designed to use the ordinary rate of alterna- 
tion. I hope Mr. Tesla will clear up these matters, since his arti- 
cle is, to say the least, a little obscure. THORBURN REID. 

NExWARE, N. J., September 26, 1890. 


GINBER, 


AN ELECTRICAL CONUNDRUM. 


(141.] The following passages occur in a set of specifications 
for an electric light plant for a Philadelphia concern, and the 
writer was applied to by one of the bidders to explain the mean- 
ing of the two restrictions. It is rather an electrical conundrum 
and I should like to have some of your readers furnish the answer 
if possible. PUZZLED. 

“The loss of electromotive force will not exceed five (5) volts from the ter- 
minals of either dynamo—when run at 110 volts between said terminals—and 
any lamp when the full Cope mene of lamps are burning at their standard c. p. 
This result will be strictly ered to." 

“The lamps will be 110 volts, 16 c. р. and average not more than 6-10 of an 
ampere perlamp." : 
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EUROPEAN CORRESPONDENCE. 


LONDON. 


The British Association.—The Valueof theOhm.—Lighting of English 
Towns.—Electric Traction.—Electric Lighting of London.—Light- 
ing of Newspaper Offices.—Train Lighting.—Berlin Post Office. 


THE meeting recently concluded at Leeds did not collect so 
large a number of persons as is usually to be found at such gather. 
ings. A good many electrical papers were presented, and in one 
or two cases excited considerable discussion. By far the most 
interesting was the report of the Committee on Electrical Standards, 
many leading scientists taking part in the discussion. Mr. Glaze- 
brook on behalf of the committee said the conclusion arrived at 
was that the time was ripe for taking into account an alteration 
of the ohm. Sir William Thomson, Lord Rayleigh, and Mr. 
Preece entered into the discussion, and the views expressed by 
the speakers were entirely in accord with the recommendation of 
the committee. Prof. Rowland gave a short account of the ex- 
periments that had been made in America. Prof. Barker follow- 
ing, said they would be fully prepared in America to adopt 
as the engib of a column of mercury of one square millimetre 
section 106.3 laid down by the committee. He asked Englishmen 
to assist them in return to get in the name of Franklin somewhere 
as the name of a unit. 

In virtue of this action of the British Association, it will 
probably not be long before something detinite is done. 

Sir Wm. Thomson's paper on anti-effective соррег proved one 
of the best practical papers presented during the meeting. As 
you will see by the paper, though the resistance of & conductor 
may be reduced as ite cross section is increased, a thickness is soon 
reached at which an addition of copper causes an increase in the 
heat generated by the alternating current. When one is therefore 
limited to a given weight of copper to produce the most economi- 
cal resulta, it is evident that the metals should be of the highest 
purity, and I imagine that there is a great field in this direction 
for the electrically deposited copper wire manufactured by the 
Elmore Company. 

The figures given in Mr. Preece's paper On the Character of 
Steel used for Permanent Magnets, show that the French speci- 
mens of magnet steel are much superior to the English. Prof. 
John Perry said that the fact gave rise to the question whether 
they had not some secret method of tempering not possessed by 
them in England. 

Among the grants made for scientific pur , there was one 
for £100 granted to the Committee on Electrical Standards. Next 
year the meetings will take place at Cardiff under the presidency 
of Dr. Huggins, the astronomer. 

There is considerable activity shown at this period in the 
lighting by electricity of English towns. A notable example is 
Bristol, at which place the Town Council have taken the lightin 
into their own hands. It is proposed to erect about one-hundr 
lamps of 1000 c. p. each in the streets. The work will be begun 
shortly. We may expect in the next two or three months con- 
siderable development in this direction in Huddersfield, Derby, 
Dundee and several other large places. In connection with 
municipal lighting, I may mention that the town authorities 
appear very anxious to keep the lighting in their own hands, and 
thus prevent what is by them termed a hurtful monopoly. They 
ever keep in their minds the gas interests, which are widely 
different from anything that could arise under the Electric Light- 
ing Acts. If they do the lighting well, it may certainly be good 
for the congumers, though many authorities here declare it cannot 
be done so well as by private companies. 

Seven electric omnibuses will be placed on the road between 
Kings Cross and Victoria (814 miles) in a few days by Ward & 
Co. They will run at the same fare as the horse cars now on the 
road. Each bus will carry 26 passengers, 12 inside and 14 outside, 
attended by the usual driver and conductor. The vehicles are 
worked by 60 19-plate E. P. 8. accumulators fixed in the bottom, 
They work about three hours a day and are then recharged. For 
the past few months one or two cars have made experimental 
journeys through the most crowded streets of London. 

It is said that the City & South London Railway, running 
from London to Stockwell, which will be entirely worked by 
electricity, is to be opened in one or two months, although up to 
the present time no information of a technical nature has been 
given to the electrical press. The engineers are evidently anxious 
to keep out criticism on the incomplete work. One or two 
Schemes, I may say, are waiting the trial of this one before 
proceeding any further with their work. 

The Corporations of Leeds and Edinburgh are considering the 
question of electric traction, and according to the latest accounts 
it is probable that the former place will make the experiment of 
running electric cars. 

One of the earliest companies to supply electric light under 
the provisional order, for the whole of the allotted area, will be 
the Westminster Electric Supply Corporation. This company has 
the best districts in London, which includes Westminster, Bel- 
gravia, and Mayfair. The centralstation in Westminster fitted 
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with Goolden dynamos is almost complete. A tem station 
alongside has supplied light to the Houses of Parliament and the 
mansions about for a considerable period. 

The proprietors of the Manchester Examiner and Times have 
lately installed a complete system of electric light in their Man- 
chester office. Iam informed that the lighting arrangements 
have been well carried out by the Manchester Edison-Swan Co. 

A few trains running between London and Richmond are 
фр with а penny-in-the-slot system of electric light. For 

8 sum of one penny a traveller obtains a good light which lasts 
for a quae of an hour. 

A Times correspondent this morning says that storage batteries 
have been dispensed with at the Berlin Central Post Office. An 
1 supplied by the Berlin Electric Light Company is 
used ins А : 


Loxpon, Sept. 15, 1890. 


CORRESPONDENCE. 


PITTSBURGH. 


Putting the Wires Underground. -Electric Railway Notes.—Voting on 
Blectrocation. 


compelling all the local electric light and street railway comp nies 
to put their wires underground . Superintendent Mead, of the 


 hureau of electricity, has had several interviews already with the 
chief of the department of public safety, and it is expected that 
me plans ч about formulated which will bring all the wires 
underground. 

The South Side residents of this city are objecting to the 
Birmingham Traction Company's electric poles, &nd their op 
sition became во pronounced a few days ago that the police 
authorities had to be asked to interfere. It is t to record 
that this settled the treuble for the time, but it seems extraordi- 
mary for people to object to the introduction of rapid transit, 
espécially for those on the South Side of Pittsburgh, who have for 
years complained that the old horse cars were a nuisance. 

According to the popular verdict of a large number of visitors 
ta the Pittsburgh Exposition, itis thought that Pennsylvania ought 
to introduce electrocution as the most accomplished method of 
capital punishment. A popular vote on the question: Should 
electrocution take the place of hangiug for capital punishment in 
the State of Pennsylvania?" was taken a few days ago and the 
result was that out of 18,000 visitors, the majority voted ‘‘ Yes.” 
The B йылды feature in Pittsburgh, however, is that during the 
last five years, not a man has been executed here at all, not even 
for the moet heinous of crimes. 

The latest appliance for simplifying the use of electricity as the 
motive power on street cars is brought out by a gentleman from 
Allegheny, who has invented a device whereby the motor and 
brake power of electric cars may be more easily applied than at 

t. This device consists of an arrangement which combines 
the use of the rheostat with the brake. The brake wheel rod is 
run through the centre of the rheostat and has the spring con- 
tact affixed toit in a similar manner as at present. The affair is 
now being experimented with on one of the electric street cars in 
this city, and if it is successful, it will be very beneficial to the 
motor man. 

The ооа Traction Company proposed to build a tunnel 
under the Pennsylvania railroad tracks at Penn avenue, near 
Wilkinsburg, in order to get a direct route from Pittsburgh 
to Wilkinsburg, a distance of seven miles. The councils of Wil- 
kinsburg have been asked to gran thg permission to the Traction 
eompany and there is no doubt this will be done. 


PrTTSBURGH, Sep. E 1890. 


The Pittsburgh Exposition.—The Allegheny County Light Co.—The 
Kast End Electric Light Co. 


THERE is no doubt that a great deal of the success of the Pitte- 
burgh Exposition is due to the fact that electricity constitutes 
one of the attractive features. Then again, it is more than likely 
that all the other exhibits would be robbed very largely of their 
beauty were it not that the entire buildings are illuminated with 
the electric light. There are 1,700 incandescent and 63 arc lights 
distributed. These are furnished by the Allegheny County Light 
Company. There are, however, a good many more electric lights, 
but they are used individually by the Westinghouse and Thom- 
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son-Houston Companies. Hughes and Gawthrop, the agents of 
the latter concern, occupy quite a large space in Mechanical Hall 
Here they have displayed a number of incandescent and arc light 
machines, as well as a motor generator. This generator is of 80 
h. p., and it furnishes the power to a number of fans and other 
small motors throughout the buildings. In a few days it is ex- 
pected that a number of welding machines will arrive, and the 
visitors will have an opportunity of viewing the interesting pro- 
cess of welding by electricity. 

All the ice-cream eaten at the various stands in the exhibition 
is made by a machine’ connected with an electric motor; then 
there is a cider press also operated by the same means. Owing to 
the heat from the different engines and boilers, motors 
to fans abound everywhere and the breezes are generally enjoyed. 

The Allegheny County Light Company has now a capaci 
85,000 incandescent lamps and 1,000 arc lights, Westinghouse 
alternating current system, and runs the largest combination cen- 
tral station in Pennsylvania. The company is constantly increas- 
ing its capacity, at present at the rate of 1,000 lights per month. 
The company’s plant is in the centre of the city, and another 
building will have to be added very soon. 

The t End Electric Light Company, another corporation op- 
erating the Westinghouse system, is also complaining of cram 

uarters. Pittsburgh people are certainly very partial to el i 
umination, which proves that they know a good thing when 
they see it. The city has about 250,000 inhabitants and there are 
now close upon one hundred thousand incandescent and 2,000 арс 
lamps burning here every night. All the new houses put up, 
either for residence or business p ses, are also wired for the 
use of electiic lights, and no one thinks any more of putting in 
gas pipes. A. good many of the churches are lit by electricity. 
as well as the theatres. This, of course, causes the great demand 
for electric lights and keeps the light companies busy to supply 
all the demand. The East End Company, which has now & capao- 
50 of alternating current apparatus for 20, 000 incandescent and 
arc lamps, increases at the rate of 1, 200 lights per month: in 
fact, the management is now getting ready to devise the plans for 
an additional power house, giving it space to double the 
plant. It is expected to have 25,000 lights going by New Years 
eve. 

The Westinghouse Electric and Manufacturing Compeny is 
adding one of its ** Noiseless” motors to the handsome display at 
the Pittsburgh exposition. The motor will be put on a truck and 
the whole will add greatly to the interesting features of the 
exhibit. 

Ріттввовои, Sept. 26, 1890. 


CHICAGO. 


Northwest Chicago Electric Railway—Plaus for Electric Roads at 
Alton, Ill. 


LETTERS of incorporation have been taken out by the North- 
west Chicago Electric Street Railway Co. Mr. William Bolden- 
weck, one of the incorporators, states that nothing definite will be 
decided upon until a franchise has been obtained. The new road 
is to run through a portion of the city where rapid transit has not 
heretofore received attention. The electric motors will be opera- 
ted by means of storage batteries, thus obviating the neceasity for 
overhead wires, and the cars will be similar to those now in use 
on the West Side cable road. It is proposed to start at the corner 
of Milwaukee and Western avenues and run north on Elston to 
Montrose. A branch line will run from Elston avenue along 
Kedzie &venue to Logan Square. thence down Milwaukee ave- 
nue, and another branch will run from Elston avenue along Craw- 
ford avenue. The company says it will be ready for business in 
ninety days from the time it obtains a franchise. 

Messrs. Rodgers and Donovan, representing the Holmes street 
railway syndicate, have been to Alton, Ill., and secured an option 
on the two street railways between Alton and Upper Alton. If 
they conclude the purchase, a road will be built to North Alton, 
and all three operated by electricity. 

Сиісдоо, Sept. 20, 1890. 


DINNER OF THE NEW YORK ELECTRIC CLUB. 


This week, on Thursday, October 2, the New York Electric 
Club will inaugurate its winter season with a subscription dinner, 
which promises to be a magnificent success. Under the brilliant 
management of its versatile president, Gen. O. E. Madden, the 
club has ner been making many steps forward. A great num- 
ber of its bondholders have been induced by him to cancel the ob- 
ligations, and thus the debt has been reduced by several thousand 
dollars. The club finances are, in fact, in better shape than the 
have been for some time past. Various improvements in the clu 
house and its service have been made, and when the members and 
their friends sit down on Thursday night they will do so with jus- 
tifiable feelings of pride in the success of the club as a social insti- 
tution, for the promotion of hospitality and friendship. 


Oet. 1, 1890.] 
REPORTS OF COMPANIES. 


THE NEW YORK PHONOGRAPH CO. 


A certificate of the consolidation of the Metropolitan Phono- 
graph Company and the New York Phonograph Company, under 
the name of the New York Phonograph Company, was filed last 
week, at Albany, N. Y. The capital of the new company, which 

uals the aggre amount of the two companies, is $2,500,000. 
The trustees of the consolidated company are, John P. Haines, 
John D. Cheever, R. D. Haines, Noah Davis, William Fahenstock, 
W. Seward Webb and John L. Martin. 


CONSOLIDATED ELECTRIC LIGHT CO. 


At the annual meeting of the Consolidated Electric Light Com- 
Pagy, held in this city, on September 17th, the following were 
elected directors :—Hugh R. Garden, Geo. Westinghouse, Jr., 
Amos Broadnax, Jacob Hays, Thomas B. Kerr, Geo. H. Lewars 
and John Rooney. At the subsequent meeting of the directors, 
Hugh R. Garden was elected president; Jacob Hays. vice-presi- 
dent; Geo. H. Lewars, secretary and treasurer. The regular 
quarterly dividend of 1M per cent. was declared payable October 1, 


MEXICAN TELEGRAPH CO. 


The Mexican Telegraph Company has declared a quarterly 
dividend of 25 per cent., payable Oct. 18 to stock of Oct. 4. The 
operations for the quarter, partly estimated, were : 


Receipts June 30 to Sept. 80........................... $90,618 
Orrin 5 e А S X E A LM ROPA 16, 
Net nens ꝛ· w- ааа $74,118 
vidend Oct. 18................... —— — p 47,815 
Surplus for quartee nnn o hera $26,308 
Surplus above dividend July 111i. 92,072 
Total surplus. ........... po Ene EE ERE 8 $118,875 
Receipts nine months, 1800....... e. 299,576 
Receipts nine months, 1880hbh.i . 266,473 


Also in treasury 1634 shares Central & South American 
Company stock, costing 8127, 886. 


CENTRAL AND SOUTH AMERICAN TELEGRAPH CO. 


The Central and South American Telegraph Company nis 
declared a quarterly dividend of 134 per cent., payable October 6, 
to stock of September 27. The statement, partly estimated, shows: 


Receipts June 90 to Sept. 830...................................... $134,445 
Operating ехрепзев.............................. t 88,000 
аат зу. x AREE RE EAR „„ $96,445 
Less dividend Oct. ũuÿ᷑ V ене 84,140 
Surplus for quarter $12,805 
Surplus June 80 above dividend of July 6........................ ‚459 
Total surplus Sept. 80......................................... $594,764 
Dedzct bettermenta Juns S. soe. 056,417 
Surplus above October dividend......... ....... ............ $308,316 
Receipts nine months to Sept. 30, 180000 433,974 
Receipts nine months to Sept. 30, 1589............................ 490,663 


Eight thousand tons of material for the cable extension to Val- 

iso are to be shipped from London, October 8, and the cable 

is expected to be in operation next January. The $1,000,000 con- 

struction certificates, already subscribed for at par, will more than 

meet the expense. The decrease in receipts for the quarter was 

caused by unusual receipts in 1889, consequent upon the interrup- 
tion of the Western and Brazilian cables. 


UNITED ELECTRIC SECURITIES CO. 
Lee, Hig 


ginson & Co. and Parkinson & Burr offer to Thomson- 
Houston stockholders $1,000,000 of the collateral trust, 5 per cent. 
sinking fund bonds of the United Electric Securities Co. at 95 and 
accrued interest, 10 BS cent. in the capital stock of the said com- 

ny asa bonus. The first indenture is down for $500,000 col- 

teral trust bonds, secured by the following first mortgage bonds 
taken at their par value: Third Ward Railway Co., $39,000; 
Toledo Electric Railway Co., $50,000; Thomson- Houston Carbon 
Co., $100,000; Scranton Suburban Railway Co., $9,500; McGavock 
and Mt. Vernon Horse R.R. Co., $30,000; Peninsula Electric Light 
and Power Co., $50,000; Jackson Electric Works, $35,000; Jack- 
sonville Electric Light Co., $20,000; Toledo Electric Co., $83,000; 
Georgia Electric Light Co., $84,000; Palmer Electric Co., $8,500; 
Hyde Park Electric Light Co., $20,000; Utica Belt Line Street 
R.C. Co., $25,000; Louisiana Electric Light Co., $66,000. Total, 
$620,000. The deed of trust provides that the company shall 
redeem, commencing Aug. 1, 1895, $10,000 bonds a year for five 
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years, in the next five years $15,000 a year and in the succeeding 
five years $20,000 a year. During the remaining ten years the 
company shall redeem such an amount of bonds as will retire the 
whole issue at maturity, Aug. 1, 1920, The bonds may be drawn 
at 108. The authorized issue of the United Electric Securities 
Co. is $5,000,000 bonds and $1,000,000 stock, but probably not 
more than $2,500,000 bonds will be issued. The bonds are $1,000 
bonds, and the American Loan and Trust Co. is trustee under 
trust indenture No. 1. Mr. Thomas E. Proctor is president of 
the new company, and the following named constitute theexecu- 
tive committee, who will decide upon the bonds to be admitted 
as collateral for the second series of 8500, 000, and the subsequent 
series: Francis Peabody, Jr., Samuel Carr and C. A. Coffin. An 
important feature of the trust indenture is that no other bonda 
than those mentioned in the indenture can be substituted, and if 
any of the collateral bonds are drawn or paid off the money must 
be used in the redemption of this issue. 


BONDS. 


La GRANGE, Ga.—Bonds will be issued by the city to the 
amount of $50,000 to be spent on the construction of an electric 
light plant and water works. 


DIVIDENDS. 


MT. CARMEL, Pa.—A dividend of 5 per cent. has been declared 
by the Edison Electric llluminating Company, and a meeting of 
Btockboldere will be held November 22 for the purpose of voting 
for or against an increase of capital stock. 


METAL AND SUPPLY MARKET. 


REDUCTION IN THE PRICE OF ALUMINIUM, 


A special dispatch from Cleveland, O., of Sept. 26, says :— 
* An announcement of interest to the metal trade is made to-day 
by the Cowles Electric Smelting and Aluminium Co., of this city. 
Herctotors the lowest prices made to the public on aluminium in 
small lots has been $2.50 per pound. The Cowles Co., who are the 
largest manufacturers of aluminium in tlie world, issue a circular 
tothetrade to-day cutting this price to $1 per pound for the 
aluminium contained in any of their alloys. Five years ago, 
when the Cowles aluminium was first offered for sale, the current 
price of the metal was $20 per pound, and little if any was ob- 
tainable even at that figure, and this without any guarantee of 
chemical purity. The first price made on the Cowles aluminium 
was $5 per pound asagainst the above figure. At $1 per pound 
aluminium will become a seriouscompetitor with both nickel and 
tin. At 50 cents pure aluminium would become a formidable 
competitor with copper." 


INVENTORS' RECORD. 


Patents issued September 23. 


Alarms and Signals: —Portable Electric Fire- Alarm, F. R. Upton and F. J. 
Dibble, 436,901. Electric Signal for Velocipedes, С. G. Jiran, 436,979. Elec- 
tric Distance Heat-Indicator and Alarm. F. W. Wiesenbrock, 437,069. 

Conductors, Conduits aud Insulators:—Coupling for Electric Wires, F. 
R. Jones, 436,857. Coupling for Electric Wires, J. J. Hinphey, 487,116. 
Unde: ground Electric Conduit, C. E. Loth, 437,126. 

Dynamos and Motors :—Speed-Regulator for Dynamos, 8. E. Nutting, 486,- 
901. Commutator-Brush, C. Wirt, 486,961. Dynamo-Electric Machine or 
Motor, M. Mayer, 437,160. 


Electrolysis :—Process of Electro-depositing Aluminum, J. A. Jeangon, 
436,895. 

Heating :— Electric Heater, E. Abshagen, 436,864. 

Lamps and Appurtenances :—Electric-Arc Lamp, A. Wagulere, 480,814. 
Holder for Electric Light Shades, L. J. Atwood, 437,008. 


Medical and Surgical: Electro-Osteotome, M. J. Roberts, 436,804. Electric 
Belt, L. D. Ashbrook, 437,072. 


Miscellaneous :—Electric Controller for Power Mechanisms, R. D. O. Smith, 
436,843. Electrical Weighing Machine, W. Snelgrove, 436,910. Thermal 
Cut-Out, G. H. Whittingham, 436,952. Artificial Resistance, E. M. Bentley, 
437,011. Method of Impregnating Parts of Electrical Apparatus. F. L. 
Rawson, 437,044. Rheostat, J. H. Gunning, 437,111. Nautical Magnetic 
Tracer Apparatus, F. Aramburn, 437,169. 

Railways and Appliances :— Mechanical and Electrical Railway-Signal, 
B. R. Davidson, 436,777. EKlectric-Motor-Car Truck, E. W. Goss, 436,779. 
Electric Contact Device, J. J. Hoppes, 436,874. Electric Railway, Н. W. 
Libbey, 430,923. Electric Railway, R. M. Hunter, 437,158. 


Telephones and Apparatus :—Telephone-Exchange System, E. M. Bentley, 
437,010 and 437,012. 
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TRADE NOTES AND NOVELTIES 
RND MECHANICAL DEPARTMENT. 


ALEXANDER, BARNEY & CHAPIN. 


From the way things have started there is every promise that 
the fine store at 20 Cortlandt street of this popular new supply 
house will soon become known as the Down-town Electric Club." 
It is at the very heart of things electrical, and, although the store 
does not open until October 6, there is already an incessant influx 
of callers and visitors. One feature of the scene is that the guests 
of the concern belong to all branches of the profession and indus- 
try. This, however, 1s not to be wondered at in view of the prom- 
inence of the members of the firm in their late respective fields. 
In fact, the unsolicited influx of well-wishers has already been so 
great that Mr. Alexander has set aside a very cozy corner of the 
store as a kind of correspondence and exchange room. It will be 
fitted up in a social, clubbable way, and anyone coming to town 
or desiring to meet a business friend down town will be fully at 
liberty to make himself at home there, not only leaving his bag- 
gage there, but a!so receiving his mail and telegrams at the same 
headquarters. A convenience of this nature has long been 
needed for business purposes in electrical work, and there is every 
probability that the A. B. C. store will soon become in this man- 
ner an Electrical Exchange at the midday hour. Atany rate, Mr. 
Alexander will address his energies and talents to that point, and 
with the belp of his able colleagues he bids fair to succeed to 
admiration. 

The store will be about ready this week, and in the meantime a 
large amount of work has been done in mapping out departments, 
fitting up, upholstering, disposition of stock, etc. A little delay 
and difficulty has arisen from the desire of a large number of indi- 
viduals and companies to place their product in such good hands. 


ELECTRICAL FEATURES OF THE PITTSBURGH 
EXPOSITION. 


ONE of the most important and interesting features of the 
Pittsburgh Exposition is that made by the Westinghouse Electric 
and Manufacturing Co., whose mammoth establishments are 
situated in that place. 

As the pioneer and chief promoter of the alternating current 
system of electric lighting, the company confines itself simply to 
a display of alternating current apparatus, and it is safe to say 
that no other electrical concern,either in this country or in Europe, 
has made a show 80 manifold and so complete in its illustration 
of the development of the alternating current system. 

On entering what is known as Mechanical Hall of the Exposi- 
tion building, the display of the Westinghouse company occupies 
the entire view on the right bandside, and one of the first pieces 
of machinery is a 3000-light alternating current dynamo, belted 
to a rotary engine of four hundred norse power. The latter was 
designed and invented by Mr. George Westinghouse, Jr., and its 
peculiar shape and appearance for a steam engine attracts great 
attention. Next to the large arc apparatus is another of 1500 
lights capacity, belted to a Westinghouse compound engine. 
Then follow all in a row а 750-light dynamo, belted to a West- 
inghouse Junior engine of 60 horse power ; a 2000 volt, self-ex- 
citing machine of 1000 incandescent lights, also belted to a 
Westinghouse Junior ае. a 25-light alternating current arc 
machine, attached to a Westinghouse Standard engine, and at last, 
a 80 horse power arc motor generator, also belt 
house Standard engine. 

In the evening, all the apparatus and the engine are in opera- 
tion. The incandescent machine generates the current for all he 
lights used in and about the building. The 3000 light dynamo, 
however, is operated exclusively to light up an illuminating sign, 
which is put up in the form of an immense arch on the grounds 
surrounding the Exposition. This arch carries the following let- 
tering on both sides : ** Westinghouse—Pioneers of the Alternat- 
ing System." 

The two signs contain over 2000 incandescent lamps of 16 
candle power each, and their effect in the evening givesa very 
goo idea of the artistic capabilities of electrical illumination. 

The other light machines operate the lights throughout the 
buildings as well as those utilized in the display. Thearcdynamo 
operates the well known flat carbon lamps, of which the West- 
inghouse Electric and Manufacturing Company are the makers. 

The arc motor generator operates about a dozen Tesla and 
other arc motors, and if any one is desirious of having proof of 
the commercial usefulness of the Tesla motor, he can have 
itin this exhibition. For light manufacturing purposes, es- 
pecially, there is claimed to be no motor superior. In this display, 
one motor operates a small printing press, several of them operate 
fans, while in one part of the exhibition another runs a carpet 
loom, again another, à stone crusher, a third rotates а six foot 
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circular saw, a fourth the Hercules mining machine, a fifth oper- 
ates a soap wrapping machine and a caramel wrapping machine 
of the Nuttall Manufacturing Company. 

Adjoining the motor generator is a pavilion handsomely fur- 
nished in antique oak, decorated with tropical plants and draped 
in the most elegant and tasteful manner. In a corner of this 
pavilion stands a Domestic sewing machine, fitted up with a new 
type of alternating current motor, pido te out not long ago by 
the Westinghouse company. The peculiarity of this motor is 
that its brushes are utilized as a regulator of the speed of the 
motor. This method of regulation is operated by the treadle of 
the sewing machine, the harder the treadle being preased the 
lower will be the s The working of the apparatus is con- 
stantly explained to the many interested housewives who are 
crowding around the pavilion all day long. 

In front of the pavilion stands an experimental table 
filled with all kinds of peculiar contrivances of the alternating 
system. There is the Shallenberger meter, the converter, a 
regulator and a numberof motors, the smallest one having only 
sufficient power to blow out a match, An electrician of the 
company is constantly in attendance here for the purpose of 
illustrating the workings of the different appliances. He shows 
the action of the meter when attached to one lamp, ten lamps, up 
to 50 lamps. He explainsthe street converter system. He shows 
the manner in which the stage regulator operates. The latter is 
connected with five switches, each controlling ten lamps. 

Altogether the display is one of the most wonderful that has 
ever been gotten up for any exhibition. 

It has not only been the object of the company to prove tothe 
visitors that Pittsburgh stands to-day unrivaled in the electrical 
industry of the world, but the company is also anxious to explain 
to everybody who cares to learn,the intricacies and wonders 
which are constantly confronting the uninitiated in electrical 
science. 


NOTES ON MINNEAPOLIS INDUSTRIAL EXPO- 
SITION. 


Westinghouse, Church, Kerr & Co. show three of the Westing- 
house engines in operation, a ** Standard " automatic, compound 
automatic and “Junior” automatic. These engines run very 
ше and attract a great deal of attention on account of the 
small floor space they occupy. The exhibit is in charge of Mr. 
W. O. Everett and his assistant, Mr. S. J. Reed, is running the 
engines. 

The Northwestern Thomson-Houston Company are also 
making a very fine exhibit, and doing the largest part of the light- 
ing for the Exposition. They have in operation four Thomson- 
Houston arc m ichines of 50-light capacity each, two alternatin 
incandescent machines, one of 1,800 lights and the other of 65 
lights, a direct current machine of 60 h. p., run at a pressure of 
250 volts; used for generating current to operate motors. 

Cooley & Vater exhibit, among other specialties for power 
work, a 300 b. p. Weisel and Vilter Corliss engine which has a 
cylinder 20x42 and runs at 86 revolutions per minute under 100 
lbs. steam pressure. This engine is employed to run a line of 
shafting to whick are belted four Thomson-Houston 50-light arc 
machines, one Brush 80-light arc machine, one 1,800, and one 650- 
light alternating machines. 

The Interior Conduit and Insulation Company make a very 
handsome showing of their interior fireproof insulating conduit 
tubes for house and underground use. This is one of the most 
useful systems that could possibly be devised and has found im- 
mense favor among electricians by reason of its flexibility as 
regards the system of wiring and its safety. It is also coming 
rapidly into use in underground work, and over 150 miles are 
now being used in Minneapolis and St. Paul for the electric street 
railways. Samples of the underground system and all the various 
tubes for interior building wiring are on exhibition. 

W. S. Nott has a piece of the leather belting manufactured by 
him for the Minneapolis Street Railway Co. which is no lees than 
79 inches in width and which is claimed to be the widest leather 
belt in the world. 

One of the most interesting and thoroughly practical exhibits 
shown is that of the Thomson Welding Company. There are 
several different sizes of welding machines shown in practical 
operation, and welds are made in the finest wire up to heavy bars 
of iron and steel. The sample boards shown present some very 
remarkable combinations of the various metals which are capable 
of being welded together by this method, and articles of all shapes 
and sizes can be turned out. The space of time occupied in 
making the weld is very short. Insulated wires can be welded 
together without injuring the insulation, which it is only neces- 
sary to strip off right at the point of junction. 

The Carpenter-Nevens Electro Heating Co. are making a very 
handsome exhibit of the application of electricity to heat sad 
irons, soldering irons, stamps, cooking utensils, and numerous 
other devices. They appear to have got this method to a state of 
perfection which has not heretofore been reached. Their appa- 
ratus is very handy and convenient, while the amount of current 
absorbed is small, as all their apparatus is so constructed that the 
heat evolved from the resistance is concentrated upon the parts to 
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be heated, a very small percentage being lost in heating the sur- 
rounding atmosphere. 

One of the most шшр applicatione of the phonograph is 
shown by Mr. A. Theo. E. angeman, in the Art Gallery. A 
phonograph is connected with a long distance telephone instru- 
ment and music or talking emitted from it is sent over the tele- 
phone line, and can be heard by placing the receiver at the 
other end of the line to the ear with the greatest distinctness and 
accuracy. It is possible to connect all subscribers so that they 
can hear at the same time with their instruments, and it will, ere 
long, save them the trouble of going to church or the opera. 

The Edison Co. make a large exhibition of their underground 
tube system which has been successfully in operation for many 
years. Various sizes of the 3-wire feedersand mains are shown with 
999 785 boxes and all the parts of the system, making a very fine 
exhibit. 


ENGLUND'S CENTRE CURVE INSULATOR. 


The insulator shown in the accompanying cut is for use 
where unusual strains have to be met. The managers of the 
Electric Merchandise Company, Chicago, who are the owners of 
this patent, have, during the last few years, experimented very 
largely with a view of securing a centre curve insulator which, 
while being neat in appearance, would have the requisite strength 
needed for all demands. The objection offered to those hereto- 
fore made has been that, to get the needed strength, it has been 
necessary to have the insulator so heavy that it has been unwieldy 
to handle, and heavy in appearance on the line; while if attempts 
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have been made to lighten it, openings have had to be made, 
which, filling with rain and snow, have destroyed the insulation. 

The insulator illustrated is a solid but very neat coil of rubber, 
but nine inches in length, and when placed on tlie line, it is 
scarcely discernible. It is, however, protected on the inside of the 
rubber so securely that it will stand any strain which may be put 
upon it, even to holding the extreme ends of the line. 


RAPID CENTRAL STATION CONSTRUCTION IN CHICAGO. 


One of the most remarkable feats in the rapid construction of 
a central station has recently been prd rA in Chicago by 
Mr. W. H. Harding, manager of the South Side Electric Company, 
in building and completely equipping the company's new station 
at Twentieth and State streets, from laying the boiler foundations 
to the lamps, in the space of exactly fourteen days. 

The plant now installed comprises two boilers and two high- 
speed automatic Bass engines of 100 h. p. each, running at 265 
revolutions per minute, which drive two 1,000-light Slattery 
alternators and one 25-light Wood arc machine. "With the boiler 
plant is installed a 200 h. p. Kroeschell feed heater and a duplex 
Deane pump. The new Alhambra,Theatre is lighted from this 
station ; and the illumination and regulation of the lamps has 
been effected in a very neat and etfective manner, the decorative 
effects being particularly striking. Mr. Harding has been ably 
assisted in carrying out this work by Mr. F. L. Webster, his 
superintendent, and it is due to their united and indefatigable 
efforts that the work has been so expeditiously and thoroughly 
done. 


PROSPERITY OF THE GREAT WESTERN ELECTRIC SUPPLY CO. 


So phenomenally rapid has been the growth and extension 
of the above company, some people have, perhaps not unnaturally, 
supposed that it must be doing a business far beyond its pecuniary 
resources, and it was possibly in this way that unfavorable rumors 
were recently set in circulation as to the financial standing of the 
concern. With the very wise determination to nip in the bud 
any talk that might thus be injurious to them by affecting their 
credit and checking the influx of orders, Mr. George Cutter, tlie 
able general manager of the company, has come out with a flat- 
footed, categorical denial of the reports. Hesays that they are 
altogether unwarranted and utterly without foundation. The 
more positively to put a summary end to such rumors, Mr. 
Gilman, the energetic president of the company, has paid out 
during the last few days over $110,000, anticipating in fact many 
of the claims still to come due on them. It has been and still is 
definitely the intention of the company to buy large quantities of 
goods of all kinds for spot cash, thereby taking advantage of the 
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very favorable terms which can thus be obtained. Mr. Cutter has 
a list of merchandise, for example, to be purchased in this man- 
ner aggregating over $130,000. 


RAPID CONSTRUCTION FOR THE ELMIRA, N. Y, 
ELECTRIC RAILWAY. 


A REMARKABLE feat of electrical railway construction has 
recently been completed at Elmira, N. Y. On the 30th of Jul 
the Elmira and Horseheads Railway Co. placed a contract with 
the Edison General Electric Company for the equipment of seven 
thousand feet of track, six motor cars, and a full station equip- 
ment. At the same time, a contract was placed with the John 
Stephenson Car Company for six new cars of solid and elegant 
construction. The contracts were made, in both cases, with the 
strong guarantee that the roads should go into operation on Sep- 
tember 1, in order to bo ready for the Great International Fair 
which was to open on tl:at day. Both the Edisou Company and 
the Stephenson Company pu: their best men upon the work, and 
forwarded supplies with the utmost possible despatch. On or 
about the: fifteenth day of August the Stephenson Company an- 
nounced that ita cars were ready for equipment, and at about the 
same time, the motors were shipped from the great Schenectady 
Works of the Edison Company, which have a capacity of from 
15 to 20 street car motors per day. Thestrike on the New York 
Central at this time bid fair to cause very serious delays as the 
cars were to be equipped in New York. A special consultation 
between the Edison Company and the Stephenson Company was 
held at Schenectady, with the result of causing the motors to be 
shipped via the Delaware & Hudson R. R., and the Delaware, 
Lackawanna & Western R. R. Companies, a round-about route, 
which necessitated special cars and unusul expedition. On about 
the 20th of August the completed cars began to go out from the 
Stephenson factory, two being shipped each day. In the mean- 
time a contract had been placed with the Simplex Company, of 
Boston, for the feed wire, the Edison Company had forwarded all 
line material and supplies, and everything was on the ground but 
the poles, which were held in Northern New York awaiting arriv- 
al of cars that had been delayed on account of the New York 
Central strike. In this emergency every one turned jn to help. 
Poles were gathered around Elmira, and at 12 o'clock on the night 
of August 23d, the street construction work commenced. Provis- 
ion for the dynamos and appliances had been made by engaging 
а part of the Westinghouse station at Elmira. On August 3lst 
notice was sent to the Railway Company that the road would be- 
gin operation on the following morning, and promptly at 6 A. M. 
on the first day of September, the road carried its first passengers. 
For the next few days the strains on the new machinery were ex- 
cessive, the cars frequently having to carry two loaded trailers, 
and to remain in service from early morning until late at night. 
The number of passengers carried by these electric cars, with their 
complement of trail cars, in a day, was over twenty-five thousand. 
The road was entirely satisfactory in every respect, and Col. Rob- 
inson and Messrs. I. B. Newton & Co., the present owners of the 
road, have every reason to be grateful to both the Stephenson and 
the Edison Companies for this phenomenal execution of a time 
contract. 


CONSOLIDATED ELECTRIC STORAGE CO. 


Mr. Henry C. Whitney, late of the Crosby Electric Co., has 
been 5 the Superintendent of Agencies, by the Consoli- 
dated Electric Storage Co., and his office address will be at 120 
Broadway, this city. 


RECENT EDISON STREET RAILWAY CONTRACTS. 


Among the recent railway contracts closed by the Edison Gen- 
eral Electric Company may be mentioned the following : The 
Minneapolis, Minn., Street Railway Company ; The Savannah, 
Ga., Street and Rural Resort Co. ; The Dallas, Tex., Consolidated 
Traction Co.; St. Johns, N. B., Mo dee Co. ; James Street 
Belt Line Railway Co., of Seattle, Washington ; St. Paul, Minn., 
City Railway Co.; Tacoma, Wash., Railway & Motor Co.; Rich- 
mond, Va., City Railway Co.; Utica and Mohawk Railway Co., 
of Utica, N. Y. ; Elmira and Horseheads Railway Co., of Elmira, 
N. Y. ; Elgin, III., City Railway Co.; People's Street Railway Co., 
of Scranton, Pa. ; Fort Scott, Kan., Railway Co. ; Louisville, Ky., 
Railway Co. ; Pittsburgh, Pa., Railway Co. 

The Edison Company is doing a large amount of foreign busi- 
ness, one of its recent contracts being for the equipment of the St. 
Johns City Railway Co., of St. Johns, New Brunswick, which is 
one of the strongest roads in the Dominion. The contract was 
closed through Mr. John F. Zebley, of New York, the president 
of the road, and the Edison system was determined upon by Mr. 
Zebley after à most thorough and careful examination of the 
different railway systems in this country. 
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THE DETROIT MOTOR CO. 


The Detroit Motor Company have about completed their mag- 
nificent new factory in Detroit, situated on Cass avenue, beside 
the Michigan Central tracks. The ground occupied by them is 
216 acres in extent, giving them ample space for one of the largest 
electrica! factories in the country, and we opine it will not be long 
before they add new buildings to the present. Their new factory 
has a frontage of 100 feet and is 250 feet deep. It has been com- 
pletely built and equipped in two months. It is entirely illumi- 
nated by à а electric light and power plant, all the machinery 
being directly operated by motors. 

The front portion of the building is three stories high. On 
the ground floor are the offices and motor room, and in a large 
one-story extension is the machine shop, fitted with the latest and 
most approved machinery. 'The second floor comprises stock- 
room, brass finishers' room and winding room for small work, 
and on the third floor is the main winding room. The Hon. Wm. 
C. Maybury is president, Mr. F. A. Blades, secretary and treasurer, 
and Mr. Henry H. Blades, the inventor of this excellent motor, 
electrician. 


"ELECTRICITY IN DAILY LIFE." 


The series of electrical articles that has been a leading feature of 
Scribner's Magazine for some time past, is brought to a conclusion 
this month with the appearance of an admirable sketch by Mr. 
H. L. Webb, of the details and incidents connected with laying 
an ocean cable. It is in fact one of the most interesting of the 
series, and is certainly one of the best written. The following 
important announcement has just been issued by Charles Scribner's 
Sons: — The electric articles, which have attracted wide popular 
interest during their appearance in Scribner's Magazine, have 
been collected into a handsomely printed volume which presents 
& clear and adequate account of the applications of electricity 
to the needs of modern life. The ten writers of these papers 
were selected for their eminence as acknowledged authorities in 
various fields, both as theorists and practical electricians. They 
include the Patent Attorney for the Western Union, Edison’s 
Chief Electrician, the President of the Stevens Institute, the Pro- 
fessor of Physics at Princeton, the Editor of THE ELECTRICAL 
ENGINEER, and other prominent experts—all of them men who 
possess the faculty of imparting information entertainingly. The 
volume is profusely illustrated by the best artists and engravers. 
The work will give to the non-teclinical reader a definite idea of 
a group of new industries. already employing about 300,000 men 
and millions of capital." This volume will appear under the title 
of “ Electricity in Daily Life,” and will undoubtedly enjoy a 
wide circulation. 


THE JOLIET, ILL., ELECTRIC STREET RAILWAY. 


The Joliet Electric Street Railway Company, which has adopted 
the Thomson-Houston Electric Railway System, completed the 
electrical equipment of its road, and was put in operation on Feb. 
3d, 1890. It is four miles in length, and part of it is built with 
bracket suspension, and the remainder with the cross suspension 
method. The overhead line is built upon 30 feet cedar poles, 
tastefully painted. Yt has a number of difficult curves, crossings 
and switches, for which the overhead line is arranged, and, since 
starting, it has had an exceedingly heavy traffic, but has been in 
constant operation without the slightest delay or trouble. They 
are at present operating 9 motor cars, each equipped with two 10 
h. p. railway motors. The power station is veh en with two 80 
h. p. Thomsou-Houston generators, with switch-board fitted with 
all the necessary appliances for the manipulation of the current. 
The management of this road is so well pleased with its operation 
that they have placed orders with the Thomson-Houston Electric 
Company for additional equipment. It is a 8 with the citi- 
zens of Joliet, that the Joliet Electric Railway Company's cars 
are ‘‘ always on time." 


STANLEY & HALL. 


At a meeting of the board of directors, Sept. 20, it was decided 
to change the name of the corporation from Hazazer & Stanley to 
Stanley & Hall, by which it will now be known. Itis understood 
that Mr. E. W. Hazazer is going West. Mr. A. F. Stanley, 
president and general manager, will continue in active charge of 
this progressive business. 


A UNIQUE SWITCH 


Embodying many new features will be brought out by The 
Great Western Electric Supply Со. in about ten days. It works 
on a new principle, and judging from the rumors which have 
been circulated during the past month, is destined to create a 
sensation in switch circles. The same firm is also getting a new 
fire-alarm system ready forthe market. This is said to possess 
many advantages over the release-key system now in general use, 
and will probably find special favor in small towns. 


THE ELECTRICAL ENGINEER. 


[Ось 1, 1890. 


THE PATTEE LAMP HOUR RECORDER. 


The Great Western Electric Supply Co. write us that their 
orders on Pattee lamp hour recorders have outrun the capacity 
of B and that they will have to strain every nerve to 
catch up. 


HERING & DAVIDS. 


The above firm have established themselves at 308 Walnut 
street, Philadelphia, as consulting electrical engineers, and make 
a 5 of testing dynamos, motors, batteries, etc. They also 
make examinations and reports of inventions; deliver expert 
opinions and testimony in patent causes, and undertake the cali- 
bration of instruments. They confine themselves to technical 
work as distinguished from contracting, but draw plans and 
ре enone for, and supervise the erection of, any electrical 
work. 


BARAGA FOR BATTERIES. 


Several shipments of have been made from an island 
near the north shore of Lake Superior recently. It is a clay-like 
mineral used in pottery ware and for foundry facings, but electri- 
cal experts at Detroit bave found a new use for the mineral that 
will have a bearing on the production of electricity. The clay, as 
it comes from the ground, when placed in a cell with common 
brine, and the usual amount of zinc, produces a two-volt E. M. F. 
After three months the baraga is dissolved and then it is found to 
be pure graphite and more valuable than before using. A $200,- 
000 stock company has been formed at Detroit. 


WESTERN TRADE NOTES. 


Mr. PULSIFER, of the Mather Electric Company, is intown for 
a few day looking after his company’s interests here. 

Mr. L. W. MAGEE, formerly with the Thomson-Houston Com- 
pany, has accepted a position as general sales agent of the Excel- 
sior Electric Company. 

MR. WALTER J. FLOYD, till recently general sales agent of the 
Excelsior Electric Company, has accepted a similar position with 
the Sperry Electric Company. 

THE Ет. WAYNE ELECTRIC COMPANY, through their Chicago 
office, have just sold a 1,500 light Slattery induction system plant 
at Atlantic, Ia., for street and commercial lighting. 


THE ELECTRIC MERCHANDISE COMPANY, 11 Adams Street, Chi- 
cago, have issued a very handsome little circular setting forth the 
many advantages of their improved rawhide pinions for armatuer 
and intermediate shaft. Their business in electric railway supplies, 
to whch line they devote their exclusive attention, is increasing 
the time, and they find it hard work to keep up with their num- 
erous orders which come in from almost each and every electric 
street railway company in the country. Mr, Mason isa most able 
and courteous manager and certainly deserves the magnificent 
success he has made of so recently organized a business. 


NEW ENGLAND TRADE NOTES. 


THE STANDARD ELECTRIC COMPANY, OF VERMONT, have sold a 
100 Hebe dynamo to the Evans Artificial Leather Company, Salem, 


Mr. A. E. Davis has opened an office at 620 Atlantic avenue, 
Boston, and will look after the interests in New England of our 
esteemed contemporary, Electric Power. 


Mr. C. W. CARTWRIGHT, a gentleman well-known to the 
electrical fraternity, has issued invitations for the occasion of his 
marriage to Miss Lottie Jane McKenney, on October 8th. 1890. 
Mr. Cartwright has the good wishes of his numerous friends in 
the electrical business. 


THE AMERICAN CIRCULAR LOOM COMPANY, OF BOSTON, have 
issued a neat little pamphlet giving the price of their patent 
woven insulated wires and cables, with several interesting reports 
of tests by eminent authorities on the insulating and abrasion 
resisting qualities of their covering. The booklet contains a few 
useful tables of weights and sizes of wires, and forms a very con- 
venient memorandum book for purchasers of insulated wires. 


A. W. WHITCOMB, Worcester, Mass., is making a specialty 
of the manufacture of electric motors and dynamoe, and is making 
quite a success of them. Mr. Whitcomb has had a long experience 
in mechanical engineering and is now connected with one of the 
largest machine shops in Worcester, 80 that he brings a thoroughly 
practical mind to bear on the electrical problems. The motors 
and generators are simple, well constructed, and compare very 
favorably with those of other manufacture in general appearance 
and in tests of economy and efficiency. 


Departments of Lighting, Power, Electric Railway, &o., wtll be 
found in the advertisement pages. , T 
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THE SYSTEM OF THE ELECTRIC STORAGE BAT- 
TERY CO. 


OR some time past there has been operated at 
Germantown, Pa., a storage battery station 
| deriving current from generators situated at the 
— station of the Germantown Electric Light Co., 
and distributing it to lamps in the immediate vicinity in 
stores and dwellings, as well as operating a number of 
motors. This plant consists of 512 cells in 8 series of 64 
each and has a capacity of 1,600 ampere hours. The 
results obtained in this plant have been so satisfactory 
and the arrangements adopted for proper regulation are of 
so simple a nature, that a more detailed description of 
the system will not fail to interest our readers. We may 
remark here that the greater part of the apparatus has been 
designed by Mr. Stanley C. C. Currie, the electrician of the 
Electric Storage Battery Co., of Philadelphia, and all parts 
involve novel features. 

We propose to begin with the storage battery and its 
method of manufacture, which is now being regularly 
carried on in the company’s factory at Gloucester, N. J. 
The results of numerous experiments have shown that 
the spongy lead reduced from different lead salts ha« a 
varying structure and consistency and that the number 
which ean be employed for battery purposes is limited. 
This subject has been very carefully studied by the com- 
pany and the conclusion arrived at 1s that the lead reduced 
from the chloride possesses the best properties for battery 


FiGs. 1 AND 92.—CAST AND FINISHED GRID. 


purposes In order to obtain a cheap and homogene тив 
product, however, certain precautions are necessary in 
manufacture. To obtain the chloride, commercial lead is 
melted and converted into a finely divided form by a special 
process. The finely divided lead is then dissolved in 
nitric acid and is then precipitated as chloride of lead by 
the addition of hydrochloric acid. 

The white chloride of lead so obtained, after being 
thoroughly washed and dried, is mixed with a certain pro- 
portion of chloride of zinc and the mixture brought toa 
molten state in a furnace. The fused mixed chlorides are 
then poured into square molds and allowed to cool and 
crystalize. The square blocks of chloride so formed and 
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which are destined as the active matter in the plates are 
then placed in a mold prepared for their reception anda 
grid of lead cast around them, binding the blocks into a 
compact plate, as shown in Fig. 1. —— 
The method usually employed for making the lead 
grids of storage batteries consists in pouring the molten 
metal into a suitable mold. In the present instance, how- 
ever, an improved method is employed, which not onl 
effects great economy in time but brings the lead in inti- 
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Еа. 4.— Tax COMPLETE CELL. 


mate contact with the blocks of chloride. This is accom- 
plished by forcing the molten lead around the blocks un- 
der pressure. Our engraving, Fig. 3, shows the room in 
which the plates are 5 with the casting press 
against the rear wall. The mold with the chloride blocks 
in position is placed in the press and connected to the lead 
outlet by a simple coupling. By the turn of a handle the 
lead is forced through the outlet into the mold and 
around the chloride blocks, gripping the latter tightly. 
When taken from the casting mold, the grid has the ap- 
pearance shown in Fig. 1, being provided with a curved 
extension by which it can be conveniently handled for the 
subsequent operations. 
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The grids in their Present condition are now packed be- 
tween zinc plates and placed in a tank containing a dilute 
solution of chloride of zinc. "There is thus formed a vol. 
taic couple the action of which is to dissolve the zinc 
chloride and to extract the chlorine from the lead chloride 
contained in the blocks, thus leaving thelead sponge in 
their place. The last trace of chlorine is removed from 
the plates by washing and then placing them in a tank con- 
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Fig. 5.—FuLL CHARGE INDICATOR. 


taining nitric acid, and passing a current through them. 
This action also opens the pores and leaves a pure lead 
sponge in the grid. The plates intended for the anodes or 
positives of the batteries are then packed tightly between 
pada ebonite boards and formed into peroxide in 

ilute sulphuric acid. 

The finished plate is shown in Fig. 2. The standard 
cell shown complete in Fig. 4, consists of 9 positive and 10 


Fig. 6.—AUTOMATIC BATTERY CUT-OUT. 


сате plates, having a capacity of,230 ampere hours 
and weighing, complete, 34 pounds. This gives as a re- 
sult a capacity of 9.9 ampere hours per pound of plate 
and 18 ampere hours per pound of total active material. 
In size the plate is 5$ inches wide by 6 inches high. 

In the special street car cell of 19 plates the weight of 
active material and of the grids is, respectively, 124 and 


10$ pounds. 


Fie. 7.—AvTOMATIC BATTERY CUT-OUT. 


Next to a good storage cell itself, its regulation is of the 
utmost importanoe in a battery installation, not only to 
avoid rapid deterioration of the cells themselves and to 
prevent the destruction of the dynamo by reversing, but 
also to insure constant potential on the leads in order to 
secure uniform brilliancy and long life in the lamps. 
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The devices designed by Mr. Currie and employed in the 
Germantown station are designed to take care of all these 
points, and we will begin their description by noticing an 
ingenious little device for indicating in a prominent way 
the moment when the battery is fully charged. 

It is well known that, when fully charged, storage cells 
begin to ‘ boil," due to the rapid development and escape 
of раз. This creates a spray of the acid which is projected 
upward a short distance from the surface of the liquid in 
the cell. Mr. Currie utilizes this property by placing over 
the top of the liquid the device illustrated in Fig. 5. This 
consists of an ebonite block provided with terminals to 
which are connected two lead strips shaped in the manner 
shown, connected to the terminals of some indicating 
device, such as a vibrating bell and battery. 


Fic. 8.—AUTOMATIC CUT-OUT FOR PREVENTING REVERSAL OF 
POLARITY. 


Under normal condition this bell circuit is open, being 
broken at the point separating the two lead strips in Fig. 5. 
But as soon as the battery becomes fully charged the spray 
thrown up accumulates on the upper strip and forms a drop 
which flows down towards the point and bridges the gap 
between the two strips. This immediately closes the indica- 
ting circuit, and rings the bell which notifies the attendant 
of the fact. 

This simple device is, however, used in connection with 
an automatic out-out which makes the presence of an 
attendant unnecessary and which we now propose to 
describe. This apparatus which is shown in the engraving, 
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Fia. 9.—AUTOMATIC CUT-OUT FOR PREVENTING REVERSAL OF 
POLARITY. 


Fig. 6, is designed to automatically throw the batteries 
into the generator circuit when their potential has fallen to 
the limit allowable, and, on the other hand, to automati- 
cally cut them out of circuit when fully charged, or when 
the current exceeds the normal charging rate. The cut- 
out, the operation of which is shown diagrammatically in 
Fig. 7, consists of an electro-magnet, one leg of which is 
wound with coarse wire M, and which is placed in series 
with the dynamo a and batteries, the circuit passing 
through the mercury cups g. The other leg of the magnet, 
consisting of fine wire M,, is connected to the terminals of 
the battery through the mercury cups f. To these cups 
also are connected the terminals of the cut-out device 
described above, which is indicated at р, 
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The operation will now be readily understood. When the 
normal current is passing into the cells the connections are 
as indicated in Fig. 7, with the armature B unattracted by 
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bar magnet P covered with a sheet of brass and immedi- 
ately above it is pivoted a movable core a of soft iron, and 
having a counterpoise which tends normally to hold the 


the magnet, the current only passing through coil м. Any 
excess of current above the normal, however, causes the 
armature B to be raised, breaking the main charging cir- 
ouit at the point g. At the same time, however, it closes 
the circuit of coil m, at f, causing the armature to be рег. 
manently attracted and keeping the main circuit open. 
The employment of tbe two ooils is necessary, since it is 
evident that the breaking of the main circuit de-energizes 
the coil м. The maintenance of an abnormally high cur- 
rent in charging the cells is thus avoided. 
To effect the cutting out of the battery when it is full 

charged the device shown in Fig. 5 and indicated at D, is 
employed. The formation of a drop by the accumulation of 


Ao — 1 
\ === 
== — 
= 
— 


Wirren 


ААА mc 


YAN AN 
SSO 


AS RASA 
m 


LM 


УММУ 
УУУУ 


УУУУ 
RAS WAAAY 


SW AAT 


* n 
AS! M 
k 4 
BON УМА UM 
w wy V 
AN 
T 
\ DRE [NONAS INR 


Ы 1 0 
55 


N 


RANNAN AC 


Electrical Engineer - NY- 


armature close to the magnet P. The opposite end of the 
rocking arm carries a fork which dips into mercury cups 
placed in the battery cirouit. 

The object of the apparatus is evidently to complete the 
main charging circuit when the electromotive force of the 
dynamo exceeds that of the accumulator, and to maintain 
this position as long as their relative condition remains 
unchanged, and promptly to open the main circuit and 
thus cut out the dynamo whenever the electromotive force 
of the accumulator exceeds that of the dynamo, thus pre- 
venting the injurious action of reverse currents. 

When no current traverses the coils c n, the armature a 
is normally attracted by the permanent magnet P and held 
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FiG. 3.—GRID CASTING ROOM IN THE ELECTRIC STORAGE BATTERY Co. s FACTORY. 


spray closes the circuit of coil M, in the same way as if the 
point f were bridged, and causes the armature в to be 
raised, so as to break the main circuit in the manner just 
described. In this way overcharging is prevented. 

In storage battery installations provision must also be 
made against a reversal of polarity in the circuit which 
would tend to send current from the battery into the 
dynamo, and tend to reverse its action by driving it as a 
motor, or possibly burn it out, if the current be heavy, 
besides draining the battery of current. 

To avoid such a reversal of polarity, therefore, Mr. 
Currie makes use of the cut-out illustrated in perspective 
in the engraving, Fig. 8, and the action of which will be 
readily understood by reference to the diagram, Fig. 0. 
The apparatus consists of a solenoid wound with two coils; 
one of these, of coarse wire c, is placed in direct circuit 
with the batteries, and the other, of fine wire р, in circuit 
with the shunt field of the dynamo. 

Within the hollow of the coils there is fixed a permanent 


close thereto. This lifts the forks and breaks the main 
circuit, as shown. Now, when the dynamo starts, as soon 
as its electromotive force rises to the requisite intensity in 
excess of that of the battery, the fine wire coil p, being 
properly wound for that purpose, creates in the armature 
A magnetism similar in polarity to that of the permanent 
magnet r. The armature, consequently, is repelled by the 
magnet and forced to the opposite side of the cavity in the 
coils. The intensity of the field-magnets, or, in other 
words, the electromotive force required to do this work, e 
can be regulated by adjusting the counterpoise. This re- 
pulsion of the armature closes the main circuit by insertin 
the forks in the mercury-cups. As the coarse coil c, whic 
is included in the main circuit, is wound correspondingly 
with the fine coil p, both co-operate in actuating the arma- 
ture and in maintaining the magnetism of the permanent 
magnet P, and the main circuit remains closed as long as 
this condition exists. 

Now, should the electrqmotive force of the dynamo di- 
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minish from any cause until it only equaled that of the 
accumulator, the current in the coarse coil c would cease 
or fall to zero, while the current in the fine coil would be 
insufficient to maintain the repulsion of the armature, 
which would promptly fall and thus break the main 
circuit. On the other hand, should the battery-current 
become so strong as to reverse the current in the main 
circuit, the polarity of the coarse-coil c would at once be- 
come opposed to that of the fine coil р, and the prepon- 
derating influence of the permanent magnet P would at 
once attract the armature and break the main circuit. 
This property constitutes the main reason for the use of a 
5 magnet, as it retains its polarity, instead of 

aving it reversed by reversals of the current. Ordinarily 
the currents of the coils c p re-enforce the polarity of the 
permanent magnetism, and thus pee its loss or change. 

The advantage of employing the repulsive action of the 
magnets and currents, instead of the attractive, will be 
recognized when we consider the fact that sudden strong 
reversals of polarity frequently result in still retaining the 
circuit closed; in the arrangement above described, 
however, such a result is practically impossible, as both the 
currents and permanent magnet co-act to open the circuit. 

These constitute the main features of the system adopted 
by the Electric Storage Battery Co., and the results 
obtained have been so satisfactory that a large extension 
of such storage battery plants is contemplated. - 

WE may also note the fact that four cars on the Lehigh 
Avenue Street Railroad, in Philadelphia, have been oper- 
ated continuously during the last four months with cells of 
the railroad type described above. This road has numer- 
ous curves, and grades as heavy as 5:4 per cent. These 
have taxed the сейв to their utmost, the 100 cells on each 
car frequently being discharged at the rate of 45 electrical 
horse power. During the month of 77 past, these 
cars alone carried 59, 000 passengers, with frequent loads of 
100 passengers on a car. The batteries have frequently 
made runs of 63 miles with a single charge under these 
conditions, thus giving a good indication of their increased 
efficiency where the conditions, are more favorable as to 
grades and curves. 


A WIRING CHART. 
BY JOHN WARING. 


THE accompanying chart for determining the size of 
wire was made over a year ago by the writer to illustrate a 
scheme for a chart which would have a large range and 
also be sufficiently accurate for ordinary use. In practice 
the chart should at least be extended to give loss in volts 
down to one volt. In designing the chart it was found 
necessary to assume the volts lost in the wire instead of the 
percentage of loss ; otherwise a general chart could not be 

rawn. ) 

The scheme for the whole design starts with Ohm's law 
that, C R = Е; that is, the podus of the current in any 
given wire by the resistance of that wire will give the 
potential difference necessary to force such current through 
the wire. 
equation of a rectangular hyperbola referred to its asymp- 
totes. The resistance of a wire varies directly with its 
length and inversely with its area of cross-section. It also 
depends on the kind of metal used. Hence the equation 


-R=a = ; where Z denotes length, A the area of cross- 


section, and œ some constant depending on the kind of 
metal. ! 

If we take the foot as the unit of length, and the circular 
mil as the unit of area, the constant for copper becomes 
about 10.3 in order to give ohms. By substituting the pre- 
ceding value for R, the equation C R = E now becomes 


E, or — . = A. If Z be now made 
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Now if Æ be assumed constant we have the 
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equal to 10.3, then C L = А ; which, interpreted, means 

that the product of amperes by feet will give the area of 

5 in circular mils, assuming the loss in volte to 
10.3. 

It is evident that any arrangement of current and length 
whose product is constant, say 10,000, will give pointe on 
one hyperbolic curve, and that any other arrangement 
which will give another constant product, say, 20,000, will 

ive points on another curve. Since in practice the pro- 

uct of current by length may give any value, there аге ап 
infinite number of hyperbolic curves to be drawn, each 
curve representing some fixed value for the area of cross- 
section. To prevent confusion only a few are drawn on 
the chart. The remaining values are interpolated by fol- 
lowing along the imaginary curve to its intersection with 
the diagonal scale line. ^ the chart, distances on the 
scale of feet have greater value than on the ampere scale. 
The vertical scale has 200 feet to the division, the horizon- 
tal scale 50 amperes to the division. 

Thus far the explanation has referred only to that part 
of the chart containing the curves. It has been shown 
that, if lines be drawn at right angles to the double.dis- 
tance line and the initial line, their point of intersection lies 
on a curve whose value in circular mils is equal to the 
product of the intercepted values for feet and amperes, 
provided the loss in volts equals 10.3. Now, suppose that 
there is some other loss required than 10.8 volts, say, 
4. Substituting this in a preceding equation, we have 


103 €T A; or CL= At; that is, the product of 


current by distance only gives = of the required area of 


cross-section. Hence, for 4 volts loss, the area required 


for 10.3 volts loss should be multiplied by d This mul- 


tiplieation is done graphically on the lower part of the 
chart. 
Following are the 


GENERAL DIRECTIONS FOR USE. 


The lines representing amperes are drawn below the 
initial line, and at various angles with the initial line. 
They would, if produced to the left and upward, all 
intersect at *. 

The lines representing divisions of scale for volts lost are 
the horizontal lines below the initial line. 

The lines representing divisions of scale for complete 
length of circuit in feet, are the horizontal lines above the 
initial line. 

The lines representing the area of cross-section of wire 
in circular mils are the curved hyperbolas The value of 
each is given at its intersection with the diagonal line. 

Any oneof the four quantities , Complete length of cir- 
cuit in feet, circular mils, amperes and volts lost, may be 
found by selecting such a value for the desired quantity, 
that the intersection of complete circuit line and circular 
mil line is in a vertical line with the intersection of the 
ampere line and volts lost line. 

The scale may be changed by addding to or subtracting 
from circular mil values, the total number of ciphers 
added to or, subtracted from, values for amperes and com- 
plete length of circuit. 

Below are given a few examples, illustrating the method 
of applying the chart :— 

l. Required the size of wire to carry 125 amperes 800 
feet complete circuit, with 4 volts loss. Note where the 
imaginary line for 125 amperes (this is a slanting line 
starting from 200 on the double distance line and passing 
half way between 100 and 150 on the initial line) intersects 
the line for 4 volts loss. Go vertically upward from this 
point to the 800 feet line. This latter point of intersection 
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ay 
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gives a point on the required curve of area, Following braic sum for the number of ciphers added and subtracted 


this imaginary curve along to the scale, it gives a value of 
about 260,000 circular mils, or approximately the added 
areas of a No. 0000 wire and a No. 3 wire, B. & S. gauge. 


DOUBLE DISTANCE IN FEET OR COMPLETE CIRCUIT 


LOSS IN VOLTS 
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is 0, 129,500 is the correct result. 
3. Required the size of wire to conduct 15,000 amperes 
6,000 feet with 6 volts loss. Add two ciphers to the 150 
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WARING'S WIRING CHART FOR INCANDESCENT LIGHTING. 


2. Required the size of wire to carry 5 amperes 12,000 
feet with a loss of 5 volts. Drop a cipher from the 50 
ampere line and add a cipher to the 1,200 feet line. Pro- 
ceeding as in the previous example, the point comes about 
on the circular mils line marked 122,500. Since the alge- 


ampere line and one cipher to the 600 feet line. The 
required intersection is evidently a little more than 150,000 
circular mils. Adding three ciphers to this, the result is 
150,000,000 c. m. for the required wire—a pretty large wire. 
If the last example had called for 1.5 amperes to be carried 6 
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feet with 6 volts loss we should have dropped four ciphers 
and then obtained 15 c. m..as the required size. In a simi- 
lar manner ciphers may be added to, or subtracted from, 
the volts lost ; only in this case, when we divide volts lost 
by 10, we should multiply circular mils by 10. А current 
density scale might also be added to the diagram. 


TABLE OF DIMENSIONS OF WIRE. 


Lauge. Diam. mils, | Cir. mils. gauge. Diam. mils. | Cir. mils. 
0000 460.00 211600.00 9 114.43 13094.00 
000 409.64 167805.00 10 101.89 10381.00 
00 864.80 188079.40 11 90.74 8234.00 
0 824.95 105592.50 12 80.80 6529.90 
1 989.80 88694.20 18 71.98 517840 
2 257.68 66373.00 14 64.08 4106.80 
8 229.42 52634. 00 15 57.07 3256.70 
4 204.81 41742.00 16 30.82 2589.90 
5 181.94 83102.00 17 45.26 2084.20 
6 162.02 26250.50 18 40.30 1624.80 
7 144.28 20816.00 19 35.39 1252.40 
8 128.49 16509.00 || 20 31.96 1021.50 


WOOD'S MAGNET WINDER. 


THosE of our readers who have had experience in ele- 
trical manufacturing will appreciate any device that 
facilitates the winding of magnet bobbins and at the same 
time secures an even distribution of the wire. To obtain 
these advantages Mr. J. J. Wood, the well known inventor 
of the Wood arc machine and lamp of the Fort Wayne 
Electrico Co., has contrived a very simple and ingenious ar- 
rangement which he has used for some time in his work 
and which has been recently patented. l 

The idea embodied in the device consists in guiding the 
magnet wire to and fro across the bobbin at a uniform 
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Figs. 1 AND 2.— Woop's MAGNET WINDER. 


rate and for changing the direction to right or left at 
either end when a layer is completed. The manner in 
which this is carried out by Mr. Wood, is shown in the ac- 
companying illustrations, As will be seen, a bearing 
frame K carrying two guide spindles L L' is clamped to 
the sleeve i within which the spindle n turns. On the 
right hand end of the spindle L is fixed a gear wheel эл 
which is driven by the pinion J, fixed to the spindle в. On 
this spindle L is fixed a pinion », which meshes with a 
pinion n’ on the spindle І’, so that the latter is driven from 
the former, the two rotating in opposite directions and at 
the same speed. The guide-spindles L and L“ have spiral 
grooves to engage and guide the wire as it is wound upon 
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the spool. The grooves are practically screw threads with 
the bottom and top of the threads rounded off in order to 
avoid sharp corners. 
. In he operation of winding, the operator guides the wire 
with ne hand, the wire passing through between the spin- 
dles L I“. By drawing the wire upwards so that it enters а 
groove in the guide-spindle L, it is caused to travel lateral. 
ly from one end of the magnet-spool to the other at a speed 
determined by the pitch of the spiral groove and the speed 
of the spindle т, proportionally to that of the spindle в, so 
as to wind on the successive convolutions of the wire cloee 
together and make a continuous layer of wire. When the 
wire reaches the end of the spool, the operator has only to 
move his hand downwards to bring the wire into the 
groove of the guide-spindle L’, by which the wire is pro- 
pelled in the opposite direction, and travels back to the 
opposite end of the spool. 


Fig. 3.—Woop's MAGNET WINDER. 


The operator has thus only to move his hand up when 
the wire reaches one end of the spool and down when the 
wire reaches the other end, keeping the wire at a proper 
tension by holding it between the thumb and finger, as 
is usual in winding magnets. In Fig. 3 the upper position of 
the wire is shown by a full line, and its lower position by a 
dotted line. 

The sizes and proportions of the guide-spindles, L І’, the 
pitch of their grooves, and the proportionate speed of their 
rotation, must, of course, be varied according to the vary- 
ing sizes of wire to be used and the sizes and proportions 
of magnets to be wound. 


THE ELECTRIC LIGHTING PLANT ON BOARD THE 
“PLYMOUTH.” | 


БомЕ of the most interesting electric light work of recent 
date is that done upon shipboard, for the reason that the 
exigencies of the case demand the utmost efficiency df 
apparatus within a limited space. The output per pound 
of material must be high, every inch of room that can be 
spared is an object to the ship builder and designer, the 
construction must be simple and strong, and the whole is 
subjected to conditions of a trying and exhaustive nature. 

The new navy that this country is now putting afloat 
has offered some excellent opportunities to the electrical 
engineer, but others are found in the mercantile marine. 
A few weeks ago we took occasion to give details of the 
new plant on board of the “Seguranza,” and now, thanks 
to the courtesy of our enterprising contemporary, the 
Scientific American, which has just published an article 
on the ship and her entire equipment, we are enabled to 
give a view, with data, of the plant on board the new Old 
Colony steamboat “ Plymouth.” This plant was put in 
by the Edison General Electric Co. under the special 
superintendence of Mr. W. H. Peirce, of the Old Colony 
Company. Two dynamos, driven each by an independent 
compound Ball engine of 65 horse-power at 120 pounds 
pressure, are used as generators. They are connected 
directly to the engine shaft, and run at 400 revolutions 
per minute. The field has eight poles, four external, all 
of one sign, and four internal of the opposite sign, Within 
the zone marked by the eight pole-pieces the armature 
which is a Gramme ring, rotates. The core of the ring is 
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of laminated sheet metal. Each dynamo has an output of 
350 amperes at 115 volts potential, enough to supply 700 
lamps. Each dynamo weighs 6,568 pounds, each arma- 
ture, 1,950 pounds, and the dynamo and engine and ap- 
purtenances weigh about 13,000 pounds. The commercial 
efficiency is 8! per cent., and the heating is only 36° F. 
above the atmosphere, The machines are compoand wound, 
and show a maximum variation in their characteristic 
curve of 1 volt. They are of a type conforming to speci- 
fications originally issued by the United States govern- 
ment. 

The installation is on the two-wire system. The dyna- 
mos are connected in parallel so that one or both can be 
used to feed the circuits. From the generating plant 
double leads are taken fore and aft, and branching во as to 
terminate at four cut-outs. From these cut-outs the lamps 
are supplied directly or by feeders. The main leads are 
not аррос, Ав more work might be thrown upon опе 
main lead than on the other, equalizing mains are carried 
from each forward cut-out to each of the after cut-outs. 
This gives four distributing points. Risers are carried 
through the decks to supply the lights at different 
elevations. 

Below: the main deck wherever moisture may be present, 
lead-covered wires and water-tight brass junction boxes 
containing safety fuses are used. Elsewhere Habirshaw 
marine core wire is employed. 

The staterooms are grouped in eight divisions. For each 
of these a niarbleized slate tablet placed so as to fill an 
alcove transom is provided, on which the switch boxes and 
general branch connections are made. This is done not 
only for the decorative effect, but also to provide security 
from deterioration by moisture and from бге. 

There are 1,250 16 c. p. 110 volt lamps. The maximum 
variation in potential will not exceed 14 volts. Each lamp 
has its own key switch, so as to be individually controllable. 
In the dining saloon the lamps are arranged in groups of 
ten, and connected with a main switchboard by which they 
can be turned off ten at a time as desired. The very 
elaborate saloon electroliers and other fixtures were sup- 

lied by the New York works of the Edison General 
lectrice Co. 


LIEBIG AND WILLMS'S PORTABLE CHLORIDE OF 
SILVER BATTERY. 


THE accompanying illustrations exhibit a new construc- 
tion of galvanic cells, devised by Dr. G. A. Liebig and 
Mr. Charles Willms. The battery is designed for low in- 
ternal resistance and to be safely and conveniently porta- 
ble. Particular care has been given to provide a protec- 
tion against injury to clothing or other objects from the 
escape of liquids upon the breaking of one or more cells, 
and to provide a vent for the injection of the fluid, and for 
allowing, when it is deemed advisable, any gases to pass 
off. The cells may be put up and used singly or in groups. 

Fig. 1 represents a section through a сее of three 
cells, cell 1 in section, cell п with the metal case removed, 
and cell Іш with the metal саве on. Fig. 2 represents a 
cross-section of the two electrodes at right angles to their 
axes, 

The cell consists of a case a, of glass or other suitable 
material, sealed, containing the electrodes B and c and the 
exciting-fluid р. Over the glass case is cemented a hard- 
rubber cap. The cell is then wrapped with cotton cloth or 
other soft absorbent material, and pushed firmly into a 
metal envelope в, where it is held in place by a metallic 
pin, or by indenting the metal envelope, above the rubber 
cap. The object of the hard-rubber cap is to furnish a 
solid hold for the screw к, by which the cell is firmly held 
against the cover of the battery when used in groups. 

The vent м and plug N are for injecting the fluid, and to 
allow the gases generated to escape when desired. The 
wrapping of cotton or other absorbent protects the glass 
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from breaking in the metal envelope when carelessly hand- 
led, or in the event of such breakage it absorbs the liquid. 
The metal envelope protects the cell and contents and 
serves to retain the liquid if the glass cells be broken by 
accident. 

The cell is hermetically sealed by no less than four lay- 
ers of different compounds, one above the other, as shown 
in Fig. 1. The hard sealing в is a mixture of resin and 
gutta percha; Q isa viscous sealing of resin and resin-oil ; 
P is the same mixture as в, and d is a compound of plaster- 
of-paris and pine resin, or shellac. : 

The internal resistance is made small by increasing the 
surfaces of the electrodes and by bringing them into close 
proximity. The zino electrode c is a cylindrical roll with 
one end turned over, forming a cylinder-head c. A longn- 
tudinal slot s is cut in the cylinder to allow free access of 
the fluid. 
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Figs. 1 AND 2.—THE LIZBIG-WILLMS PORTABLE CELL. 


The positive electrode is formed of a corrugated or star- 
shaped mass of chloride of silver fused about a piece of 
silver wire + v. This fits closely within, but nowhere 
touches the zino electrode. The silver electrode is sup- 
ported on and steadied by an insulating-disc which rests 
on the bottom of the zinc cylinder. The spaces between and 
around the electrodes are filled with filter-paper, cotton, or 
other absorbent material, and then the vent is closed, and 
after the fluid is injected the cell is ready for use, This 
absorbent material is well saturated with the zinc-sulphate 
solution, the absorbent being used to prevent the cell being 
emptied should it be overturned or laid on its side when 
the vent-plug is either loose or out. ＋ v is the wire 
leading from the positive or silver pole, and — v that lead- 
ing from the zinc-pole. 

When a number of cells are used in & portable battery, 
they are screwed to the lid of the box containing them, 
and melted pitch or paraffine is poured into the box and 
allowed to solidify ; but the melted pitch or paraffine is not 
necessary, as the screws are sufficient to hold the cells 
firmly in place against any ordinary jars or strains. 


THE DEATH OF LINEMAN KOPP. 


The Coroner's Jury has rendered a verdict that Kopp would not 
have lost his life had he exercised proper care, and further that 
‹* while said August Kopp did not exercise proper care, it has ap- 
peared in evidence that the defective insulation, which existed at 
various arc lamps was a n factor in causing his death ; 
and that the existence of such defective insulation was counte- 
nanced by the Board of Electrical Control. It is the opinion of 
this jury that the operation of high tension electric uits in 
such condition is a dangerous practice.” 
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THE ROBERTSON FIBROUS CARBON BATTERY. 


A LARGE number of modifications of the original 
Leclanché cell have appeared in the past, one of the princi- 
pal objects being of course to obtain as large a surface as 
possible of the carbon in order to reduce the resistance and 
to prevent polarization. But the prevention of polariza- 
tion depends to a large extent also upon the nature of the 
surface of the carbon, it being well known that a smooth 
surface retains the gases liberated, while a roughened sur- 
face allows the bubbles of gasto be readily detached. In 
order to retain both these advantagesin a simple and cheap 


Fic. 1.—SECTION OF FIBROUS CARBON MAGNIFIED. — 


construction, Mr. J. Hart Robertson, of this city, has re- 
cently brought out a novel type of the sal-ammoniac cell, 
which is worthy of note. Mr. Robertson employs for his 
negative terminal a carbon made of vegetable fibre pre- 

ared and carbonized in а special way. is form of car- 
bon is shown in magnified section in the accompanying en- 
graving, Fig. 1. The corrugation of the fibre from which 
the carbon 1s made, delays the polarization, and is claimed 
togive the same result as is obtained by the use of the 
bioxide of manganese prisms in the Leclanché cells, but in 


Fig. 2.—THE ROBERTSON FIBROUS BATTERY. 


a more natural way, the carbon itself, unlike the ordinary 
ular form, doing what is done artificially in the 
clanché cell. The lire surface exposed to the action of 
the liquid is evident. At the same time, in addition to the 
large surface, the resistance of the carbon itself is very 
small. | 
Two types of cells have been made by Mr. Robertson. 
In the first of these, shown in Fig. 2, the carbon fibre is 
arranged in horizontal spiral form, while in the other 
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the carbon rods are arranged vertically surrounding the 
zino cylinder fixed in the centre. ба 

The battery is claimed to have very low external re- 
sistance and to be special adapted for telephone pur- 
poses as well as for burglar alarm, annunciator and similar 
open circuit work. A departure is also being made in the 
applieation of ied jars made of the well known in- 
sulating material *fibrone," which is not only handsome 


— 
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, and in connec- 


in appearance, but is safe from bre 
y prevents leakage 


tion with а tight fitting cover effec 
and the creeping of salts. 


FIGURES OF THÉ FRENCH TELEGRAPH SYSTEM. 


Referring to the recent international telegraph conference at 
Paris, Le Figaro givesan account of the development of the 
French telegraph system since the last international conference 
held at Berlin, Germany, in 1885. 

In that year the total number of telegrams sent in the French 

Republic figured up 44,000,000. In 1889 it amounted to 55,000,000, 
showing an increase of about 25 per cent. in the four years The 
percentage of increase in the number of telegrams sent to, and 
from, points outside of France is still greater, closely approximat- 
ing to 40 per cent. For press dispatches a reduction in price of 
50 per cent. has been effected. In the matter of cable service it is 
of interest to note that the control of the cable between France 
and England has passed mto the hands of the government. The 
* Compagnie des Télégraphes de Paris à New York,” further, has 
severed its connections with other companies, so that it now has 
its own independent cable to the United States. A new company, 
known as the ‘Société des Télégraphes Sousmarins," has been 
formed, and has commenced and partly completed cable lines to 
Venezuela, Curacao, San Domingo, Hayti and Cuba, as well as to 
the French colonies, Martinique and Guadeloupe. 
. Inthe matter of telephone communication the period from 
1885 to 1890 marks the opening of the line between Paris and 
Brussels, and the completion of the 560-mile line between Paris 
and Marseilles. 


BROOKLYN, N. Y.— President Lewis, of the Brooklyn City Rail- 
road, and his Directors find it hard work to decide upon some sys- 
tem of electrical propulsion for his surface cars. He has just con- 
cluded a visit of inspection to Lansingburg, Waterford, and 
Cohoes, and is going to Boston, Buffalo, Cleveland, Utica,” Syra- 
cuse and Rochester next week. So far he favors the overhead 
trolley system. | 
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The history of solenoo teema with examples of discoveries which 
attracted but little notice at the time, but which afterwards have 
taken root downwards and borne much fruit upwards. - Lord 
Rayletgh. : 


ALUMINIUM IN THE ELECTRIC ARTS. 


EEN observers of the course of events and of the 
changes which have gone on in electrical construc- 
tion cannot fail to be impressed with the difference in the 
relative positions occupied by the metals which are 
employed in the electric arts, as compared with their status 
ten, or even five, years ago. We refer not merely to the 
quality, as exhibited by the higher standard of purity now 
generally obtainable in copper, but also to what may be 
considered the economic aspect which the electrical engi- 
neer must take into consideration in his calculations. Thus 
what but a few years ago was considered sufficiently good 
material for most electric contacts is now in many cases 
discarded, and brass has given place to German silver and 
to platinum successively. With the increase in the use of 
the latter metal has come an increased scarcity of supply, 
so that the two causes have combined to raise the price of 
this material to nearly three times its value of but a few 
years ago. How important a factor this is may be recog- 
nized when we take into consideration the fact that the 
platinum leading-in wires of an incandescent lamp formerly 
costing but three cents now involve an expense of about 
eight cents per lamp, having become indeed the largest 
single item involved in the cost of manufacture. For this 
particular purpose there has been thus far no substitute 
even suggested, as the conditions to be fulfilled are very 
exacting and involve the very life of the lamp. 
But in other directions we note a tendency to the substi- 
tution of a metal which by present indications is destined 
to play an important part in electro-technics. We refer to 
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aluminium, the extraction of which is steadily advancing 
so that even to-day it is brought within the reach of eco- 
nomic application though selling at the rate of two dollars 
per pound. While formerly but sparsely employed in the 
construction of parts of delicate electric measuring instru- 
ments it has already found an application among others in 
the construction of electric contacts where its non-corroding 
properties make it eminently available, though its com- 
paratively low fusing point hardly renders its use advisable 
in situations where actual sparking is likely to take place. 

The present cost of alaminium would appear to prohibit 
its use for many purposes in which its qualities of light- 
ness, strength, etc., would otherwise make it available, but 
upon closer investigation it may be found that even at its 
present price it may be advantageously employed. Thus 
there are many situations where nearly every other metal 
employed is found to give trouble and, indeed, would re- 
quire renewal after but comparatively short life. Among 
these are the numerous electric fittings employed in mines 
subject to continual dampness and flow of water, and 
which are found to give out very rapidly. As their weight 
is comparatively small, it may not be found against the 
interests of economy to employ aluminium. 


But looking further still, anticipating, as there seems 
every reason to hope for, a considerable reduction in the 
price of aluminium, we may count on an extended use of 
this metal in the electric arts. Ав one of these we need 
only refer to its use in connection with electric railway 
work, Its great lightness and strength make it eminently 
adapted for overhead line work, its specific gravity being 
but 3.6 as compared with copper which has a specific grav- 
ity of 8.9; in other words, being in the ratio of 3.5 to 1 in 
favor of aluminium. Its conductivity, it is true, is nearly 
twice that of copper, but on account of its low specific 
gravity, its weight would only be about four-sevenths that 
now required in copper for the same conductivity. Looking 
still further, there are many of the parts which go to make 
up an electric car that could be made of aluminium to-day 
and which would tend materially to reduce the car weight 
without affecting its strength or efficiency. Thus among 
other details, the trolley wheel and trolley pole might be 
made of aluminium to considerable advantage, and we be- 
lieve we are not far from seeing such a practical applica- 
tion. If to this were added the substitution of aluminium 
for iron and brass now employed on the truck and motors, 
outside of the magnetic circuit, the reduction in weight 
would be an important factor tending to economy. 

What has just been said with regard to overhead electric 
railways is still more applicable to storage battery cars. 
If it should, for example, be found practicable to constract 
storage batteries with plates of aluminium, the most serious 
question now confronting the workers in this field would 
be at once removed, Besides, with lighter mechanism to 
haul, there would be less drain of current. 


It is true that we may be looking ahead slightly, but it 
is nevertheless well to call attention to facts which are 
clearly within the bounds of possibility and, indeed, of 
probability. The high cost of the metal even at the pres- 
ent time does not place it beyond all reach of application 
in its pure state, and if to this be added the fact that, like 
platinum, it would maintain nearly its full value even as old 
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material, the money invested in it could not by any means 
be looked upon as sunken capital. Aluminium is soon to be 
one of the best friends of the electrical engineer, and to- 
day it invites him to more intimate acquaintance. 


ELECTRIC WELDING. 


Амоха the papers read before the British Iron and Steel 
Institute, was one by Prof. Elihu Thomson, on electric 
welding. The process isnow so well known that it is hardly 
necessary to call special attention to it as a novelty, but in 
the paper read by Prof. Thomson, the subject is dis- 
cussed from the metallurgist’s standpoint, and à variety of 
interesting facts not heretofore brought out are referred to, 
The peculiar actions of the various metals under the influ. 
ence of the welder present a good field for experiment. 
The large number of machines already constructed for 
various purposes shows the extent of the field in this direc- 
tion. Our readers will also note that Prof. Thomson con- 
siders welding by the arc to be impracticable, holding that 
all processes can be carried out completely and successfully 
by the incandesoent method. 


ELECTRICITY IN MINING AND METAL WORKING. 


Тнк large scope presented for the application of elec- 
tricity and magnetism in mining and metallurgical opera- 
tions is gradually obtaining proper recognition, and no 
better indication of this can be found than in the attention 
given to electricity at the meetings of the British Iron and 
Steel Institute and the American Institute of Mining 
Engineers held in this city last week. The papers there 
read covered a wide range of electrical subjects, and 
showed how, from the very first step in gaining the raw 
product in the mine, every stage in the operations leading 
to the last preparations for the market can be facilitated 
economically by electricity. Thus, Mr. H. C. Spaulding's 
paper gives an excellent résumé of what has been accom. 
plished in electric mining work, including drilling, under- 
ground hauling, hoisting, lighting, eto. It is interesting 
to note, also, that the demands of mining work seem 
destined to call to renewed life a type of machine that has 
been abandoned for a long time as an electric motor, but 
which possesses certain advantages, and that is, the electric 
reciprocating engine. For drilling operations it is likely 
that thus we shall soon see a revival of this type, and the 
description by Mr. Van Depoele of his reciprocating drill 
shows in what manner the new apparatus differs from the 
original types of this class, among which the Page motor is 
perhaps the most generally known. 

The progress made during the last few years in magnetic 
ore separation was also emphasized by the records present- 
ed in several papers, and we may look for a wide extension 
of this method of ore separation in the future. It is 
noticeable that in these machines the tendency at present 
is in the application of alternate polarity in the magnets, 
and with good reason, as explained in the description of 
the Monarch separator. With such a variety of electrical 
work confronting the mining engineer, his course of study 
must hereafter largely embrace electricity, a knowledge 
of which will, of necessity, be as valuable to him as ex- 


pertness in assaying is at present, 
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Electric Oars. 


THE paper read lately by Mr. McNamara before the State 
Railway Convention is worthy of the attention of the 
manufacturers of street railway apparatus, in the first 
place, because it was an unqualified endorsement of electric- 
ity for street railway purposes, and, in the second place, as 
it pointed out certain directions in which improvements are 
desirable. Thus, he remarked. that on account of the con- 
struction at present adopted the ease of access to and from 
the car is somewhat impaired on account of the raising of 
the car body above the height formerly in vogue. This 
has naturally been brought about by the increased height 
of the truck due to the placing of the motor upon it. The 
remedy must be looked for, therefore, in a more compact 
arrangement, or a possible recourse to an older form in 
which the motor is carried on the platform of the car in a 
compartment separated from the rest. Mr. MoNamara 
also referred to the position of the motor as being subject to 
the accumulation of dirt and dust. This, no doubt, is true, 
but we think the time will come when every motor will be 
so thoroughly protected, even in its present position, that 
this objection cannot hold. 


А New Taw Bystem for Meine. 

Tue special tax commissioners of the State of Maine have 
made a report to Governor Burleigh recommending radical 
and important changes in the system of taxation. One 
feature that we note is thetaxing of telephone instruments 
leased or royalty paying. This is apt to go hard on com- 
panies that are already giving up a good share of their re- 
ceipta, for the telephone rates in Maine are not very high. 
Another item that impresses us more favorably is the pro- 
posal to tax all new corporations for their charters and on 
their capital stock at par. Maine has been resorted to by 
a large number of speculative and rotten concerns. For 
the six months ended July 1, corporations with an aggre- 
gate of over $85,000,000 capital stock were formed there. 
Liberal corporation laws are a boon, but lax laws are an 
evil, and most of all to the companies formed with honest 
purpose for solid business. Maine can afford to make this 
reform. 


New Storage Battery Work. 


W HILE Dot attracting as large an amount of attention as 
some of the other departmenta of electrical engineering, it 
is undeniable that the storage battery in its various appli. 
cations is steadily forging ahead and securing a firm foot- 
hold both in lighting and traction work. As showing the 
latest progress in this direction in this country, we illustrate 
elsewhere the new system of the Electric Storage Battery 
Co., in which the method of preparing the storage battery 
plates varies considerably from that heretofore generally 
employed. The application of the chloride, after a long 
series of experiments, is also a new departure claiming 
attention, as up to the present the various lead oxides have 
been almost exclusively employed for the purpose. Mr. Cur- 
rie has also combined with his system several novel regulat- 
ing devices, among which the reversal preventer, acting by 
maguetic repulsion, and the ingenious little “full charge 
indicator” may be noted as exceedingly simple and 
effective, 
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RAE'S AUTOMATIC SWITCH FOR STATIONARY 
MOTORS. 


Mr. FRANK B. Rar, of Detroit, who has of late been 
devoting his attention to power applications, after his ex- 
tensive experiences in other fields of electrical work, has 
just brought out an ingenious automstio switch for the 
protection of motors against the consequences of a sudden 
rush of full current after a motor lias bean stopped by an 
interruption of current or greatly retarded by a diminution 
of current. 

The switch is intended to be used in connection with the 
usual shunt-wound motors and provides an automatic 
device that breaks the connection between the main 


line and the motor in event of interruption or variation in. 


the circuit. ! 
The accompanying engraving represents diagrammatio- 
ally the arrangement of the devioe. " 
the use of electric motors on a power circuit it often 
happens that through accident or otliorwise the circuit is 
interrupted or the current materially reduced, and more 
especially is this liable to occur when stationary motors are 


Rak’s AUTOMATIO SwrrcH For STATIONARY MOTORS. 


5 on circuits supplying electric-railway motors, in 
which there may be sudden changes in the current, or the 
feeding-line may be broken, or the limit-switch may open 
at the station, or other contingency may arise which would 
cause the power-motor to stop or become considerabl 
retarded; and if this happens when the motor is used wit 
the ordinary switch, the subsequent closing of the main cir- 
cuit is liable to cause injury or destruction to the motor, 
from the fact that the armature part of the motor is so 
connected that, practically, the whole current passes 
through the armature without meeting a proper resistance 
in the shape of counter electromotive force, and a burn- 
out or injury to the armature ensues. Mr. Rae’s switch 
first closes the circuit upon the shunt-field direct and 
through а resistance in the armature-circuit, which resist- 
ance 1s gradually and successively cut out by a continual 
movement of the switch-lever, and when the lever is fully 
closed the circuit is direct through both the field-coils and 
armature of the motor, and the switch is locked or held in 
lace automatically as long as the current is flowing within 
its normal limits. Ап eleotro-magnet is connected in the 
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armature-circuit, for holding the switch in position, and if 
from any cause the circuit is interrupted or materially les- 
sened the magnet loses its attractive force and releases the 
switch-lever, which is operated by a spring or otherwise, to 
return to its normal position, the lever being 80 
arranged that it will automatically operate a circuit-break- 
ing switch to disconnect the motor from the feeding 
circuit. 

Connected to the + terminal is a contact-piece, A, and 
arranged to co-operate with it is a break-switch, &. This 
break-switch is pivoted at в’, and it has a spring, с, 
attached to the lever between its pivot and contact-point 


at one end, the other end being fixed below the pivot- 
ea „ thus, rf the lever, B, is carried past a perpendicular 


e 1n either direction the spring will tend to carry the 
lever to the extreme of its position on one side or the other, 
as indicated in the dotted lines, effecting a quick or snap 
make or break between the lever and the contact, a. The 
lower end of the lever, 5, has two horn-like extensions, B*, 
whereby it may be automatically moved in the manner to 
be described presen: Below the circuit-break is a lever, 
D, pivoted at £, and having a handle, o, for manipulation. 
Means are 5 for normally maintaining the lever, p, 
in a vertical position and for returning it thereto automat- 
ically when released, through a 5 F, up the sta- 
tionary support of the lever, to which projection a bolt, н, 
is secured, passing through, D’, and provided with a com- 
pression-spring, н’, held in place between the pivoted 
washer, 1, and flat washer, J, and operating to restore the 
lever, D, to its normal vertical position. pon the lever, 
D, is а contact-piece, K, pressing upon contact-blocks, т, т, 
І L°, etc., connected in serian D resistance-coils, в в’ R°, 
eto, Extending upward from the lever, p, is a finger, M, 
of insulating material, arranged to impinge upon the horn- 
like projections of the circuit-breaking switch, and to oper- 
ate it to break the circuit, as described below. 

Arranged adjacent to the switch-arm and resistance-con- 
tacts is an electro-magnet, м, the coils of which are con- 
nected in the armature-circuit, The armature, o, for this 
magnet is under the stress of a spring, Q, which normally 
holds it against the stop, р. When, however, the magnet 
is energized, the armature is attracted, and its free upper 
end has a hooked projection, o, which is arranged to en 
with the end, m, of the switch-lever, p, and to hold the 
lever in the position shown in dotted lines against the stress 
of the spring, н’, when the normal current is flowing. 

The arrangement and pur of the electrical connec- 
tions of the switch are obvious and need no further 
explanation. When the switch-arm р, is moved to 
the position shown in dotted lines the resistance-coils are 
cut out of the armature-circuit and the current flows 
through the shunt-field and armature in the usual manner. 

While, as shown, the magnet is arranged in the armature 
shunt-circuit, it is evident that it might be arranged, and 
in some conditions it is preferable to so arrange it, in the 
circuit, 5, as indicated in dotted lines, N', when of course 
its operation would be the same, except that it would be 
controlled by the full current flowing through the switch, 
instead of the armature-shunt current only. 

The operation of the switch is as follows : In the neutral 
position the lever, p, is perpendicular, the right-hand horn 
projection of the switch, B, resting against the insulating- 
piece, м. A movement of the switch to the right carries 
the arm, в, past the centre of its pivot toward the left and 
the spring, c, continues the movement, closing the circuit 
at the contact, a. This energizes the shunt-field coil of 
the motor, the circuit being completed, the armature- 
current diri 7 tbrough the branch conductor and the 
resistance-blocks, thence around the coils of the magnet to 
the binding-post, Y, of the motor. The continued move- 
ment of the lever cuts out the resistances until it reaches 
the position shown in dotted lines, when all of the resist- 
ances are out of the armature-circuit and the lever, р, is 
locked by the hook of the armature, о, and the magnet, x, 
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whether in the armature-cirouit or the main-circuit, holds 
it in position under normal currents. If, however, from 
any cause the main circuit is interrupted or falls below a 
given strength, the armature will be retracted by its spring, 
Q, releasing the switch-arm, р, which will fly back to its 
upright position under the influence of the spring, н’, and 


when the lever nearly reaches its limit the projection, x, 


will strike the left-hand horn, B', of the switch-lever, B, 
and carry this lever past the central line toward the right, 
when the spring, o, will continue its movement, breaking 
the main circuit at a. If it is desired to stop the motor at 
any time when a normal current is flowing, the armature, o, 
may be pulled away manually, and the same operations 
will automatically cut-out the circuit and leave the switch 
in condition to receive the circuit properly when again 
applied to the motor. 


THE “FOSTER” STATION SWITCH-BOARD. 


THE experience of the past has shown that the prime 
requisite of a station switch-board is thorough insulation 
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signed that upon its exit from the factory it is, во to speak, 
completely wired up, so that all that is necessary is the 
leading of the wires from the machines and circuits to a 
set of ны) posts attached to the board, thus making it 
unnecessary for the station operators to apply a single inch 
of wire to the back of the board. In order to obtain thor- 
ough fire-proof qualities, the base upon which the switches 
are mounted is made of slate, and the rear board is also of 
the same material. These two boards are separated by 
lava sleeves which encircle the bolts connecting the two 
boards. 

It will be noted that the wires coming from the machines 
are connected to the horizontal cirouits behind the board 
marked ‘‘ Machine Wire”; while the circuits going out of 
the station are connected to the vertical bars marked “ Cir- 
ouit Wire." By means of the switches shown it is there- 
fore evident that any machine can be connected to any 
circuit, at will, by simply throwing in the proper switch. 

The switches t күн ЫЛ, consist of brass tongues р which 
are entirely surrounded by the insulating material“ fibrone” 
except at the points where the tongue enters the clips for 
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THE FOSTER SWITOH-BOARD, MANHATTAN STATION, NEW YORK CITY. 


and fire-proof qualities. To this, in no less a degree, must 
be added a compact arrangement by which circuits and 
machines can be readily interchanged and in which the 
wiring can be readily inspected at times. In carrying 
out this idea the Thomson-Houston Electric Company have 
recently brought out an exceedingly simple and effective 
arrangement, the design of Mr. Henry A. Foster, of this 
city. 

he board, which is shown in front elevation and in 
section in the accompanying illustrations, has been so de- 


connection. The switcaes, it will be noted, make a double 
break, the two tongues being connected by an insulating 
handle, also made of fibrone. It will be seen that the 
board occupies a wall space of only four feet square. Four 
of these boards have recently been placed in the station of 
the Manhattan Electric Light Company, in this city, and 
the ease of manipulation, as well as their absolute fire- 
proof qualities, have given great satisfaction. The board 
shown has a capacity for six circuits and six machines, and 
is open to inspection at all points, 
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THE AJAX SNOW PLOW AND TRACK CLEANER. 


THE accompanying cut represents a snow plow built for 
the St, Louis and East St. Louis Electric Railway Co. by 
Morris Wuerpel, Mechanical Engineer of the St. Louis 
Bridge and Tunnel Railroad. The machine is designed to 
perform three separate operations. The first removes the 
snow from the track by means of the plows seen at each 
end, either one of which can be raised or lowered accord- 
ing to the direction in which the machine is being run. 
The second sweeps the rails perfectly clean, which is done 
by the revolving metal brushes placed at each end just 
behind the plows and having motion transmitted to them 
from the main axles by chain and sprocket wheel arrange- 
ments from the motor, the revolving brushes being raised 
and lowered in the same manner as the plows, but independ- 
ently of them. The third operation consists in sprinkling 
a solution of cloride of calcium on the rails, to melt the 
ice. The use of salt on street car tracks being now pro- 
hibited in many cities, the inventor sought to find some 
substitute which would be unobjectionable. A solution of 
cloride of calcium was found to be the thing desired; being 
a liquid it can be more effectually placed on the rails, and 
its efficiency as an ice destroyer is not equaled by any 
other material, It adheres tothe rail readily, having a 
gummy consistency. The solution can be made at a cost 
not exceeding three cents per gallon. The solution is con- 
tained in the two tanks which are connected together at 
the bottom, the liquid being deposited on the rails by 
pipes with nozzles which extend down to the rails in front 
of each wheel. The machine is used by being placed 
ahead of the motor car. 


STEAM ENGINEERING AT THE PHILADELPHIA 
EDISON STATION. 


Охе after another the great cities of the country are 
evincing their appreciation of the electric light in an 
unmistakable manner. In spite of rapid increase of plant 
and facilities, the supply of current has not yet in a single 
one of them caught up to the demand and consumption. The 
last few years have seen not only the remodeling and en- 
largement of old stations but the building and equipment 
of new ones with whose vast proportions and massive ma- 
chinery we are hardly yet familiar ; and these in turn are 
likely to be running to their utmost capacity in a very 
short time, 

An instance of this nature is afforded by the Edison 
station in Philadelphia, of which we here show a fine 
illustration of the exterior, Fig. 1, with a sectional view of 
the interior, Fig. 2. This station, which was built on plans of 
Prof, W. D. Marks, of the University of Pennsylvania, the 
engineer-in-chief of the company, will, when fully equipped 
contain a plant of 10,000 h. p. Large as the building is, how- 
ever, it measures only 98 by 6y feet inside the walls, 
giving but one square foot to 1.4 h. p. The engines are 
those of the Armington & Sims Engine Co. There will in 
time be 20 of them, each of 500 h. p. and each driving $ 
Edison dynamos. The engines are, as shown, on the first 
floor. The dynamos are on the second. The third floor is 
occupied by boiler flues, enclosed ash track, ash pit 
shutes from the floor above, blowers, blast pipes, a machine 
and repair shops, and store rooms. The fourth floor is 
devoted to boilers with a capacity of 5,000 h. p. The 
fifth and sixth floors are to be a repetition of the third and 
fourth. ‘The seventh story is for coal storage, while the 
executive offices occupy the top. The coal is carried up in 
elevators and then dropped from the store bins to the 
boiler fronts by suitable shutes. 

Owing to the rapid growth of business, the station 
equipment is to be increased this fall. The company has 
at present twelve No, 60 dynamos of 1,075 amperes each, 
and six more are to follow between now and December. 
Six fine Armington & Sims engines, of a nominal capacity of 
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Fia. 1.—THE EDISON CENTRAL STATION, PHILADELPHIA. 


500 h. p. each, are already 1 and three more have 
been ordered, to be delivered by November 1, 1890. They 
will then have a capacity of 67,500 lights. At the 
middle of the present month they had applications for, 
and had connected up, 49,807 lights, and the demand for 
service is steady and persistent. A large quantity of cur- 
rent is also being disposed of for motor service. 
Economical steaming is an essential feature of such a 
plant, and the boilers constitute an element of importance. 


The oompany have now in operation three batteries of Abend- 
roth & Root boilers of 1,000 h. p. each. The fourth bat- 
tery of 1,000 h. p. of this make has been ordered, and it is 
to be ready by November 15. "These boilers are well. 
known to our readers, having made their way into many 
electric light and power plants, and do not need extended 
description. In general design they consist.of a nest of 
inclined water tubes connected at their front and rear ends 
with a series of horizontal overhead drums, the water level 
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Figs. 3 AND 8.—SECTIONAL VIEW OF EDISON STATION, PHILADELPHIA, AND BATTERY OF BOILERS. 
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ELECTRIC POWER TRANSMISSION IN MINING 
OPERATIONS.! 


BY H. C. SPAULDING. 


IT is the object of this paper to present briefly some of the work 
already done towards the application of electrical apparatus to 
mining processes, as well as to embody some practical suggestions 
and statements from those who have had personal experience in 
the operation of such ap tus. : 

Following the natural order of operations, let us consider drill- 
ing and cutting machinery in the first place. Fig. 1 shows the 
drill manufactured by the Diamond Prospecting Company of Chi- 

. This is designated by them as а Type R' machine, nom- 
inal capacity 300 feet, and equipped with a motor of 3 horse-power, 
rated capacity. The total weight of the machine, set up and run- 
ning, is 1,000 pounds, and the heaviest piece, when taken apart 
for shipment, weighs about 170 pounds. . The machine is mounted 
on trucks fitting the gauge of the mine-track for easy handling, 
and can be taken apart in fifteen minutes, and put up in a half- 
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Fic, 1.—THE ‘‘ DIAMOND" ELECTRIC DRILL. 


hour without difficulty. The drill swivels so that holes can be put 
in at any angle, and can be operated in a space giving 5 feet in the 
line of the drill rods. | | 

The general arrangement of electrical and mechanical parts is 
sufficiently evident from the illustration, though the pump is hid- 
den by the pedestal on the right. This is operated by the horizon- 
tal shaft driven by the bevel-gearing shown, and supplies & con- 
stant stream of water to the diamonds through hose connected 
with the top of the drill-tube. In a recent test on a granite boul- 
der, hole 114 inches in diameter, with slow speed, this drill cut 22 
inches in 40 minutes. When set up in the mine and working on 
hard compact limestone, it cut the rock at the rate of 1 inch per 
minute, not including stoppages for changing the rods. 

The general principle of construction of most electro-dynamic 
machinery provides us with a rotary motion, which it is necessary | 
to transform to a reeiprocating in order to obtain drills of the Rand 
or Ingersoll type. Any such transformation, however, entails a 


1. Abstract of a Paper read before the Amer. Inst. of Mining Engineers, 
New York, Sept. 90. 


considerable loss of power, and we are happily relieved of this ne- 
cessity by recent inventions which are based on the general char- 
acteristics of the solenoid. Such a drill was 5 constructed 
under the patents of H. N. Marvin, of Syracuse. . C. J. Van 
Depoele, of Lynn, Mass., was one of the first to appreciate the de- 
mand for this class of apparatus, as well as the possibilities of the 
principle involved; and a large factory is under course of con- 
struction by the Thomson-Houston Company, which will be es- 
pecially devoted to drilling and pumping machinery of the recip- 
rocating type. E i 
Many machines have been placed upon the market, in recent 


years, for making the under-cut in soft-coal mining. Several of 


them have met with a certain degree of success in clean and eaeily- 
worked veins, steam or compressed air (generally the latter) being 
the operating force.  Pernaps the most successful of these 
machines has been that manufactured by the Jeffreys Mining 
Machine Company, of Columbus, Ohio. APP sara d the advan- 
tages of electric power for this class of work, Mr. Jeffreys was not 


slow in adopting a motor, and has used a number of those manu- 


factured by Foree Bain, the coal-cutter being modified somewhat 


. to utilize this power to the best advantage. 


In the opinion of many practical coal-miners, the principle of 
the rotating drill has many points of superiority in under-cutting 
machines, and the result of considerable experimenting and outlay 
in this direction by the Hercules Mining Machine Company, of 


Pittsburgh, has resulted in a machine embodying a series of drills 


operated by a Tesla alternating motor, the power being transmitted 
by & belt and the current being supplied to the motor by three 
cables. When in operation, the cutter із clam 


upon rai 
. parallel with the face of the coal, being shifted along this track 


after each cut, ready for another. Compressible springs are 
wound upon each drill-rod, and serve as conveyors for the coal- 
dust cut out by the drills. | | 

А machine also embodying the boring principle, though en- 
tirely different in its mechanical and electrical design, has been 
devised. A Thomson-Houston motor of aspecial type is used in 
this machine, current being supplied from the main entry-wires 
(which may also be used for lighting, haulage, and pumping) by 
flexible wire-covered cables. 

The series of cutters (nine in number, each 4 inches wide) is so 
arranged as to cut close to the wall beside which the machine is 
placed, and within 14 inch of the level of the floor. 

Although the weight of the apparatus complete is less than 
1,400 pounds, no clamping is needed, as the drills will ** pull them- 
selves into the coal," with only the friction of the machine behind 
tnem as it rests on the floor. * 

Having thus brietly examined the present electrical apparatus 
for boring into ore or coal, so that it may be blasted out, let us 
see what means are at disposal for hauling it out of the mine, or 
from one point to another under the surface. 


To Mr. W. M. Schlesinger, of what was, at the period referred 
to, the Union Electric Company, is due the honor of construc 
the first electric locomotive for strictly mining uses in the Uni 
States. This was of 35 horse-power rated capacity, and was put 
in by the Lykens Valley Coal Company, Lykens Valley, Pa. 


A series of iron rails were joined together to form a conduotor 


for the current, which, after passing through the motor, completed 


its circuit to the generator by the track-rails, which were can- 
nected also by copper wires. . к | 

A locomotive of 40 horse-power capacity has been for some 
past in operation at the Hillside Coal Company's Erie Colliery, 
near Scranton, Pa. . ; 


The power-plant consists of a standard Armington & Sims 
engine capable of developing 60 h. p., and a 50h. p. Thomson- 
Houston generator wound for a current of 220 volts potential, and 
the necessary appliances for its operation. The engine and dyna- 
mo room at the top of the shaft are in charge of the engineer and 
assistant, who operate the other mining machinery. ' di 

From Ше dynamo to the foot of the shaft the current is con- 
ducted by No. 0 Clark wires, enclosed in gas-pipes to protect them 
from damage. From the bottom of theshaft the wires are carried 
overhead, about 12 inches outside of the low rail of each track, 
and aresuspended from an insulator specially designed for this 
class of work, the construction of which’can be readil y seen from 
the accompanying illustration, Fig. 22 LEM ML 

The locomotive shown in the illustration, Fig. 8, embodies man 
new features in motor construction and general design, and, un- 
der practical test, has shown that it is partícularly adapted to the 
work required of it. It is built for a 3 feet gauge, and is of the 
following dimensions: Length over all, 9 feet 7 inches; width, 5 
feet 3 inches; and height, 5 feet 6 inches, This last dimension can 
be considerably reduced by placing the rheostat at one end in- 
stead of on the top, as has been done in the present instance. The 
weight of the locomotive is 10,500 pounds, to which 1,800 pounds 
has been added to increase traction., The motor employed is of 
the type G railway motor of 40 h. p. | | 

The locomotive is run by one man, who is assisted by a boy in 
making ир the trains and turning the switches. It displaces seven 


-— For a full description of this machine see THE ELxO. Exner., Aug. 2, 
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mules and three drivers. During a period of 1116 days the aver- 
age number of cars delivered at the shaft bottom by the locomo- 
tive was 559.5, against 526.95 per day delivered by mule haulage, 
much time being consumed by waiting at the bottom of the shaft 
for empty cars. Thus far, the locomotive has shown that it will 
increase the daily output to 700 cars per day. 

The Thomson-Houston Company has now under construction 
for another Pennsylvauia mine a locomotive of 60 h. p. capacity, 
which (&lthough of the same general type) will be so modified in 
design as to stand only 4 feet in the clear, above rails, the gauge 
being 8 feet. The same general plan is applicable to mine tram- 
ways of even 12 or 18 inches gauge, suitable for narrow entries, 
such as are found in some of the Western gold and silver mines. 

. For hoisting purposes, we may have a variety of forms and 
sizes, from a 8-horse whip, for hoisting small buckets, to a ma- 
chine capable of operating a full-sized under its maximum 
load. . 4 shows a hoist of the Webster, Camp & Lane make 
equipped with a motor, for use in the Ashland iron mine, at Iron- 
wood, Michigan. In the Castle Gate mine, Utah, a 85 h. p. 
Lidgerwood Thomson-Houston hoist is located about 1, 
feet inside the main entry, for handling the trains at that point. 

In pumping machinery, a peculiar apathy seems to exist among 

inent manufacturers as to the demands of this kind of work. 

ete are, of course, innumerable cases where centrifugal and 
plunger pumps have been belted or geared to motors to accomplish 
certain objects; but the Goulds p is the first of con- 
siderable size which, to the writer’s knowledge, has been designed, 
with special refetence to operation by electric power, and which 
is in itself a mechanical unit, во to s This pump is manu- 
factured by the Goulds Manufacturing Company, of Seneca Falls, 
N. Y. Tests were made, with a view to determining the general 
fitness of the type for deep mining pressures, and the results have 
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tude employing electric apparatus to the exclusion of other sys- 
tems, the result will be watched with interest. 


THE ELECTRO-MAGNETIC RECIPROCATING 
ENGINE.“ 


BY CHARLES J. VAN DEPOELE. 


ONE of the recent developments in the electric line is the per- 
fection of & new electric-magnetic reciprocating engine. 

For years past, and, indeed, ever since electricity was first 

to magnetize an iron bar by means of a coil of wire, the idea 
of producing a reciprocating motion by the electric current bas 
been entertained, and many unsucceésful attempts have been 
made to construct and operate such machines. 

Not until the invention and construction by the writer of an 
electric generator which would give currents rising and falling at 
a definite speed, could the current be sent to the coils of a re- 
ciprocating engine, there alternately attracting and repelling ita 
plunger. In this apparatus, however, as will be seen later on, the 
rising and falling of the current is produced in such a way that it 
is absolutely certain that no spark is produced either in the ma- 
chine or in the generator producing the current. The current is 
caused to rise and fall in closed circuits, and actuates the plunger 
of the reciprocating engine with a p corresponding abeolutely 
to the speed of the defined rise and fall of guerent proaire by 
the generator. Thus, the generator can be ca to produce, 
say, 400 pulsations of current a minute, or it can be made to produce 
either a higher or lower number than this, so that the engine's 
speed can be regulated according to the size of its piston and the 
work 1t has to do. 

The engine itself is a simple piece of machinery, consisting of 
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Fia. 2.—DETAILS OF SWITCH, ELECTRIC ROAD, ERIE COLLIERY, SCRANTON, Pa. 


been considered sufficiently satisfactory to warrant the designing 
of a standard line of pumps of from 50 to 500 gallons per minute 
capacity. 

The pump as shown, consists of three vertical cylinders, 
within which are three single-acting копке their cranks being 
hung from the main shaft at 120° ang es, in order to produce the 
most even application of power. In addition to this class of 
pumps for general hydraulic work, the Van Depoeletype of recip- 
rocating-engine is being adapted toa sinking-pump which has, as 
yet, not been sufficiently tested to warrant further mention here. 

I need hardly mention the subject of ventilating apparatus, as 
the application of motors to revolving-fans of an | 
question of belts or gears, though the fact that the fan, with its 
motor, may be located at any desired point within the mine, with 
an nditure of power hardly greater than would be necessary 
outside, hás & marked bearing upon the general arrangement and 
efficiency of ventilating systems. 

The question of lighting, also, (оо а most interesting one 
to the engfneer and operator, hardly f within the scope of this 
paper. It is sufficient to call attention to the fact that the same 
wires whith furnish current for a part or all of the apparatus 
enumerated above, wil make the interior of the mines as 


light as day, and give a beneficial result, not only directly in the 


amount of product, but indirectly in the satisfaction and comfort 
of the men. This is not theory, but has been demonstrated to 
the satisfaction of all concerned, and in cases where there was, at 
the start, among the miners themselves, & hearty and bitter oppo- 
sition to the new system. | 

A power-plant just erected by the Pleasant Valley Coal Com- 
pany, at Castle Gate, Utah, is, in many respects, a model of its 
kind. It has a capacity of about 750 h. p. of generating ma- 
chinery, which will be used for furnishing current to electric 
coal-cutters, drills, pumps, haulage engines, ventilating-fans, etc., 
the entire power needed for the various mining operations being 
transmitted electrically. As this is the first plant of such magni- 


kind is a mere . 


two or more coils of copper wire, or solenoids, incased in an iron 
envelope protecting them from outside injury. Within these 
coils is placed a brass tube, and within this an iron plunger, 
capable of moving to an fro under the action of the currents in 
the cojls. To the end of this iron plunger is attached a piston- 
rod, similar to that of an ordinary engine, and to this is attached 
the hammer, drill or whatever tool is to be operated by the 
engine. 

t will readily be seen that one of the first applications of these 
machines will be to rock-drills, such as are now in use in nearly 
all mining and rock-work, for quarrying, prospecting, etc. The 
simplicity of the machine lends itself most readily to this applica- 
tion, as it will be seen that there are no movable parts on the 
sns machine, except the plunger and piston-rod carrying the 

There are no valves, as in steam-engines, no switches, no 
make and break of the circuit, and no exposed curren ing 
parts, so that the whole can be handled with safety and without 
any skill above that of common laborers. By turning on the 
switch the machine is started ; by turning off the current, it is 
stopped. There is absolutely nothing to be done to the machine, 
except occasionally to pour in a few drops of oil, to lubricate the 
piston and ite rod. 

For ordinary mining-work the drill is mounted on a tripod 
similar to that now in use with the steam and air-drills which are 
well known to-day, or it can be attached to horizontal bars or 
to vertical columns; in fact, it lends itself to absolutely the same 
work that has been done heretofore by the air and steam-drilla. 
It will work in any position, from horizontal to vertical. The 
weight of these drills will be approximately the same as that of 
the steam or air-drills of the same capacity, and everything is so 
arranged that the men accustomed to work the latter machines 
will find no difficulty in operating the new electric drills. 


1. Abstract of a paper read before the American Institute of Mining Engi- 
neers, New York, Sept. 30. s 
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Fic. 4.—ELECTRIC HoIST, ASHLAND MINE, IRONWOOD, MICH. 
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THE BALL AND NORTON “MONARCH” MAGNETIC 
SEPARATOR.’ 


BY C. M. BALL. 


THE ELECTRICAL ENGINEER. 


THIS machine is the joint invention of Mr. Sheldon Norton, of 


Hokendauqua, Penna., and the writer, and has been patented in 
the United States, Canada, and other countries. 

The figure shows a longitudinal vertical section of the perfected 
Monarch ore-separator, adapted for separating fine ore ; another 
size is adapted for cobbing ore of the size of stove, or chestnut- 
coal. The two designs are identical in principle, and vary from 
each other in minor details only. 

The apparatus consists of a partially closed chest, having an 
opening at f, from the feed-hopper h, through which the ore 
in delivered to the machine from an ore-pocket or storage-bin 
provided with means for regulating the flow of ore, so that, when 
the machine is in „ the hopper is kept always full. Other 
openings are provided for the discharge, at t, of tailings; at n, 
of middlings; and at с, of concentrates ; also, at e, for allowing 
free ingrees of air to the chest at that point, and at s, where a 
powerful exhaust-fan is connected. The openings at t and m are 
kept sealed against ingress of air at those pointe by means of the 
hinged and weighted valves, v. v, which discharge the products 
from the hoppers p and k continuously, and in the same propor- 
tion as received from above, when a sufficient weight has accum- 
ulated upon the inside to cause the contents of the hoppers to leak 
by the valves. 

The machine is also prdvided, asshown, with two drums, 1 and 


* 
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the air- current, which fulfills an ue eiae function 5 
of separating ore as developed in this apparatus. Tbe may 
enter freely at the openings c and e, and is drawn through, and out 
werful exhaust-fan connected at 
the chest containing the drums 

indicated by 


of, the chest by the action of a 
8. Theair which throug 
and magnets must, of necessity, follow the course 
the arrows in the space below the drums. 

When the machine is put in operation the magnets are excited, 
the drums are revolved in the direction be indicated, the air. 
current is established through the machine direction оргон 
to that of the rotation of the drums, and оге is supplied gh 
the feed-hopper which is kept always full. The ore passes down 
the chute under the first drum, and, as soon as it cornes within the 
influence of the magnet, the magnetizable portions are drawn into 
contact with the drum and through friction upon its surface take 
on the forward Movement of the drum. At this stage, a curious 
and important result takes place. The particles of ore in contact 
with the drum opposite one of the poles of the magnet stand on 
end, forming tufts, spreading away from each other at their outer 
ends. Asthey are drawn along, bowever, by friction against the 
moving drum, when they get to & point midway between two 
poles they lie down flat against the surface of the drum, and, as 
they are drawn still further along, they again stand on end—but 
this time the other end out. So, in qan g through the magnetic 
field, they are tumbled end over end as many times as there are 
poles in the field. The result is, that every time they are reversed 
in position opportunity is afforded for any non-magnetic 
of gangue, which may have been entangled with the ore, to fali 
away from the tufts of magnetite ; and this result is still further 


THE BALL AND NORTON MAGNETIC ORE SEPARATOR. 


2, turning upon the shafts, i and j. These shafts, together with 
the magnets, a and b, which they also serve to support, stand still, 
while the drums may be rapidly revolved around the magnets and 
out of cantact therewith. | 

It will be noticed that the magnet occupies a section of the 
drum, the proportions being such that, approximately, one-third 
of the periphery of the drum is within the influence of the mag- 
netic field while the upper two-thirds is outside of the field and 
removed from the magnetic influence. The magnet is so con- 
structed as to present a series of poles of alternately opposite po- 
larity near the inner surface of the drum. In accordance with 
the well-known phenomena of magnetic attraction, which in the 
case of powerful magnete is exerted at a considerable distance 
from the magnetic poles, any magnetizable matter brought near 
the outer surface of the drum, within the arc covered by the mag- 
net. willbe powerfully attracted and drawn into firm contact 
with the outer surface of the drum. These drums are composed 
of a non-metallic and neutral material, such as wood, paper, etc., 
and they turn in the direction indicated by the arrows near the 
top of the drums. | 

Just below the feed-hopper an apron of neutral metal, 8, is 
arranged, curving downward and forward in the direction of the 
rotation of the drum, its lower portion describing a short arc con- 
centric to the surface of the drum. This serves as a chute to 
direct the stream of ore falling from the feed hopper within the 
influence of the first two or three poles of the magnet. A similar 
but somewhat shorter apron, 4, is arranged in like relation to the 
second drum and magnet, b. | | 

Attention is called to the provisions for applying and directing 
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ша by the centrifugal tendency апа by the counter-current 
of air. 

When the ore reaches the limit of the arc covered by the mag- 
netic field itis no longer attracted, and takes on a tangential 
movement, which carries it away from the drum. It has now, 
however, passed the edge of the second apron, and, on leaving the 
first drum, comes within the influence of the magnet of the second 
drum, where similar operations are repeated, a portion bein 
finally discharged as concentrate at c. Thefunction of the secon 
drum and magnet is to differentiate the product from the first 
drum into two portions, which may be conveniently designated 
as middlings, discharged at m, and concentrate, discharged at 
с. The middlings consist of particles of ore with adhering por- 
tions of gangue, which may require a little finer crushing to effect 
their mechanical liberation : or, they may consist in part of iron 
compounds having à smaller degree of magnetic susceptibility 
than the pure magnetite. The separation of the middlings from 
the mass delivered to the second drum may be effected in two 
ways: If the drums have the same speed of rotation, a weaker 
magnetism in the second magnet will allow these less magnetic 
particles to drop away ; or, if the ets have approximately 
the same force in the two drums, a higher speed of rotation of the 
second drum will throw these particles off by reason of the cen- 
trifugal force overpowering the centripetal magnetic attraction, 
the magnet having the smallest influence upon the leaner portions 
of the mass, 

Modifications of this apparatus have been designed, which 
adapt it for use in conjunction with a stream of water mingled 
with the ore, so constituting a wet process. 

The positive character of the functions above enumerated ren- 
ders it possible to make an effective separation under the con- 
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ditions of a very heavy supply of ore to the machine. The easy 
working-capacity of a machine having drums of 24 inches diameter 
and 24 inches working-face is from 15 to 20 tons per hour of ore 
granulated to pass 16- to 20-mesh screens. 

The power required is from 1 to 134 horse-power in electricity 
for each drum, and 34 to & horse-power to drive the machine. 

These machines have been applied to the treatment of a con- 
siderable number of ores. The most remarkable of these was the 
conversion of Port Henry Old Bed ore into a Beesemer ore, carry- 
ing Fe 71.10, P 0.037. This concentration was made from the 
crude ore, carrying Fe 58.7, P,O 2.25, the Bessemer concentrate 
representing about 65 per cent. of the original mass. 


MAGNETIC CONCENTRATION AT THE MICHIGAMME 
IRON-MINE, LAKE SUPERIOR.! 


BY JOHN C. FOWLE. 


HaviNG had for many years the management of magnetite 
mines, and having noted the various admixtures, such as jasper, 
green rock," actinolite, etc., that occur so frequently in the de- 
posits and make the fine ore so difficult, as well as expensive, to 
Sort by hand, I studied the different ways of mechanical sorting, 
but found none satisfactory—the universal objections being the 
expense, the small quantity that could be handled per hour, and 
the low grade of ore produced after all. 

Careful investigations showed that neither dry nor wet con- 
centration was the right process for us; and I finally studied the 
magnetic process. Not knowing of any magnetic separator in 
this countrv that would handle such large piece? of ore as I wished 
to treat, I looked abroad and found in Sweden the Wenstrém 
separator. One of these machines was brought to the United 
States and tested in New Jersey and other places. (See the papers 
of Messrs. Cook and Birkinbine, Trans. xvii., 599 and 728.) This 
original separator, having 15-inch face of drum, I brought to the 
Michigamme mines, and, no one having confidence in it, placed it 
in operation at my own expense. Finding that in this way large 
ore could be treated much better by magnetic separators than by 
hand, and with much greater enrichment of the product, I put up 
а small, crude mill with several series of screens,.so as to the 
material and treat on the separator the different sizes by them- 
selves. This gave a still better product. None but the 15-inch 
separator was used. We shipped from this mill 11,000 tons of 
concentrates in 1889, & part of which. produced from crude 50 
per cent. ore, contained 65 per cent. of iron, while the remainder, 
produced from crude ore running 52 to 54 per cent., carried 60 per 
cent. iron. 
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Fic. 1.—THE BUCHANAN MAGNETIC ORE SEPARATOR. 


The experience at this mill shows that the fine powdered ore 
and the ore going through a M. inch screen, should never be 
allowed to fall directly on the separator, but should be carried 
near the separator by a belt on an inclined plane and attracted to 
the drum of the separator by the electro-magnetic force. It is 
almost impossible ќо feed this fine ore directly on to a separator 
in a sheet sufficiently thin to permit a separation, 
because ore and rock overlying one another are bound together in 
the drum; but by feeding the fine ore by a belt up to the separator, 
the mass of material is agitated, and the ore flies to the drum and 
the rock falls, or remains on the belt. The greater the electric 
current which is carried on the separator, and the farther away 
from the separator the crude ore is when it enters the magnetic 
field, the higher will be the percentage of iron in the concentrates 
and the lower in the tailings. For instance. crude ore, contain- 
ing 52 per cent. of iron and 0.224 of phosphorus, when treated 
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directly on the separator, gave concentrates in one case contain- | 
ing 58 per cent. of iron and 0.215 of phosphorus; and in another 
case 60 per cent. of iron and 0.180 of phosphorus; while the same 
ore, treated by a belt-feed, not in contact with the separator 
gave concentrates containing 67.07 per cent. of iron and 0.160 of 
phosphorus. 

The fine ore that passes through the screen, is delivered to a 
swing-screen, from which it drops into several pockets, and is 
then fed by gravity to the Buchanan separator, Fig. 1. This 
separator also treats. independently of the crushed ore, all the 

reviously-mentioned mine-screenings. These are fed to it direct 
rom storage-pockets, without any preparatory crushing or sizing. 
The concentrate, or ore,“ produced by the separator, is con veyed 
to railroad cars and loaded for shipment. e tailings are run 
over our Wenstróm separator, Fig. 2, to take out any remaining 
ore. The Buchanan 5 is very well built; it has a much 
larger capacity than the small Wenström machine, and makes 
richer concentrates. It carries a current of 23 amperes, and is 
wound with heavy copper wire. The Wenström machine, on the 
other hand, can carry only 10 amperes, and is wound with wire 
of one-third the size. We keep the Wenström machine in use 
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only because we happen to have it. It is our origi Swedish 
machine and is a good one—much better, in fact, one which 
was built for us in this country, but which we do not use. 

I consider the concentration of magnectic ores by electricity to 
be still in its оос a8 to cost, capacity апа quality. Our expe- 
rience has been exclusively with separators having one or more 
drums, and I claim no knowledge of practice with other forms of 
apparatus. The many mills now in operation in the East will 
undoubtedly, during the present year, work out new methods for 
concentrating iron-ores, whereby the cost will be reduced and the 
output still further increased. К 


THE COMPENSATION OF ALTERNATING CURRENT 
VOLTMETERS. | | 


BY J. SWINBURNE. 


IN 1887 I had the honor of bringing before Section A several 
methods of compensating voltmeters and resistance-bridges for 
variations of temperature. Wires with different temperature co- 
efficients were used, by which means errors from change of tem- 
perature can be avoided. Methods of compensating wattmeters 
for the errors inherent in them were also explained. The present 
communication relates to a somewhat analogous arrangement for 
compensating alternating voltmeters for changes of frequency. 

It is much more easy to make a current indicator for alternat- 
ing than direct currents, for troubles from hysteresis do not come 
in, and the slight tremble makes the moving part hang freely. If 
it is attempted, however, to use such an instrument as a volt- 
meter, the self-induction makes the reading far too low, and the 
error varies with the frequency. _ 

To get over this trouble, a voltmeter may have a non-induc- 
tive, or nearly non-inductive, resistance put in series with its 
active coil. A coil with an adjustable iron core ia then put in 
shunt to the active coil, this shunt coil having a very much larger 
time-constant. Though both coils have iron cores, they have 
open magnetic circuits, so they have practically constant co- 
efficients of self-induction. When the frequency increases, the 
current through the whole instrument under a given pressure 
falls; but the back pressure of the shunt coil increases more 
rapidly than that of the active coil, so that it takes less than its 
share, while the active coil gets a larger share of the reduced cur- 
rent; the actual current, and therefore the reading, in it remain- 
ing constant. The instrument is calibrated with a direct current. 
Ац gator current is then put on, and the core of the shunt 
coil regulated till the readings agree with those of the direct 
current. 
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ON WELDING BY ELECTRICITY.! 
BY PROF. ELIHU THOMSON. 


THE purpose of the present paper is to call attention to some 
of the more prominent steps in the progress being made in the 
development of electric weiding and metal working, it being 
understood that even while this pec. paper is in preparation, 
advances are taking place in the working out of de . Itis 
not, therefore, intended to have this paper take the character of 
a complete statement, but rather that it shall be a brief review of 
some phases of the development of the art. 

In this art, the foundation iments were made about four 
years ago. The author had the pleasure of describing some of 
their results, particularly relative to electric welding, in & paper 
written in the latter part of the year 1886. The appearance of 
that paper aroused a considerable interest in the subject, which 
has continued from that time, and it is curious to note how it has 
caused the revival of early attempts to use the electric arc in 
metal welding or working, sometimes in conjunction with a 
magnet for displacing the arc and converting it into & blow-pipe 
of те! intensity, the latter being а procedure due, it is believed, 
to Werdermann, in the early days of the production of electric 
arcs from dynamo machines. 

It is not my present pur to deal with any of these arc 
methods of electric metal work. Their practicability is doubtful. 
So far as is known to the author, thereare no existing instances 
of the use in practice of the electric arc for welding, though 
numerous attempts have been made, which have failed from one 
cause or another. 

The operations with which this paper deals are thoee in which 
the heating effect of electric currents traversing & solid metal 
conductor gradually brings the metal to the vorne tempera- 
ture. This temperature is, in the case of easily fusible metals, 
much below a red heat, and is hence unattended with luminous 
effects, which, however, appear in the case of metals softened 
or fused with greater difficulty. 

In order to distinguish this procees, applied to the welding of 
metals, from the application of the heating effect of an electric 
arc for like pur , it has been called the incandescent method 
of electric welding—a seg Sprache which is, in my judgment, 
misleading, for the reason that lead, tin, zinc, and other metals 
саше. far below the temperature of incandescence, are thus 
w = 

Electric welding occurs between pieces of all metals thus far 
tried, though the ection of the joint obtained varies with the 
metals and with the conditions under which the work is per 
formed. Many different metals unite each to the other, and in 
many cases the union is such as to a strength or tenacity 

ual to that of both, or of the weaker of the metals joined. In 
other cases it is not so strong, owing to wide differences in the 
physical nature of the me or oys, or in their tendencies 
to surface union. Perhaps the incipient alloying at the joint may 
affect the strength, according to the nature of the alloys possible 
to be thus formed. 

It is proper here to correct an impression which has gained 
some currency—namely, tbat it is the extra resistance caused by 
the break or limited contact between the meeting portions of 
metal which gives rise to the heating in electric welding. While 
this limitation of contact surface undoubtedly hastens the heat- 
ing at the joint, it is nevertheless a fact that a solid bar, joinin 
the clamps of an electric welding machine, will be hea 
between those clamps to welding temperature, and may be upset 
by the approach of the clamps one toward the other. Indeed, 
this process is actually employed to upset collars on shafts, or to 
set or fasten in place, by a sort of riveting action, collars which 
have been placed as rings, more or less closely fitting, upon a bar 
or shaft. The real cause of the concentration of the heating 
effect at the joint, or between the clamps, is the relatively greater 
conductivity of other portions of the welding circuit, which 
circuit is usually composed of massive copper conductors, kept 
cool. in the case of large work, by circulation of water. 

The present tendency in the construction of electric welding 
machinery is towards 1 its action in most respects auto- 
vend so as to leave little to the skill or dexterity of the operator 
in charge. 

The гр first used by the author consisted of an alterna- 
ting current dynamo, feeding a comparatively high potential cur- 
rent to the primary coil of an induction coil or transformer, the 
secondary of which was made so large in section, and so short in 
length, as to supply to the work currents not exceeding two or 
three volts and of very large volume or rate of flow. The welding 
clamps were attached to the secondary terminals. This first type 
of apparatus has survived to the present day, and most of the 
‘apparatus is constructed on that principle, the secondary coil 
usually consisting of a single turn only. 

The practical results are not very different, whether continuous 
currents or alternating currents are used, though it is to be 
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noticed that in the discussion of Sir Frederick Bramwell's paper 
the actions of the two classes of currents were spoken of theoreti- 
cally, to some extent, as different. It has been shown that in con- 
ductors of large section the tendency of alternating currents is to 
keep to the surface of the conductor or to flow in the part of it 
farthest away from its centre. This is undoubtedly true as & 
tendency, but how far this tendency will be allowed to develop 
itself depend on the drop of potential in a given length of 
conductor. a circumstance which appears to have overlooked 
in many of the discussions of this interesting question. In other 
words, if the fall of potential, as in welding, is, say, two volte tn 
two inches of length of the bar welded or worked, the density of 
current will be great, even in the centre of the section of the bar, 

but of course much greater near the exterior. But the heating 
effect also requires to be greater near the exterior on account of 

radiation taking place at the outside surface. The practical 

result may easily be that there is really a uniform heating effect 

throughout the section of the bar; and without doubt the con- 

ditions could be selected to secure such a result. 

In welding the ends of two bars, however, they are frequently 
rounded, and at the start meet only in the centre. In such cases, 
whether the current be alternating or continuous, the atog 
effect begins at the centre. A curious fact may here be mentioned. 
It is found that the distribution of the alternating current may 
easily be controlled by increase or decrease of self-induction at 
various parts of the section of the bar by tbe proximity of mag- 
netizable iron masses. This principle has n applied in a 
variety of ways to govern the distribution of the heating effect, 
and also to effect the restriction of current to the weld in thick 
rings. This will be adverted to later. 

The temperature resistance co-efficient is, in general, much 
higher in the case of simple metals than in metallic alloys. 'The 
conductivity for heat has also a decided influence on the heating, 
and the comparatively low heat conduction of iron assists the work 
materially. Brass of ordinary composition scarcely seems to 
become plastic at all before melting. Hence the jointe made with 
it generally show, in part, a real fusion and not merely a soften- 
ing. In cases where the pressure used is too great, the joint is 
obtained by the crushing up of the hot metal in a semi-granular 
state before fusion, but this joint is not generally so perfect as the 
other. Some of the bronzes, and notably the alloy called alumi- 
num bronze, show some plasticity before fusion. 

The behavior of copper in welding by the electric current may 
be noted. It is an example of a metal of very high conductivity 
for heat and for current. Naturally, to weld it electrically. the 
current strength required will be much ter for a given sec- 
tion than for metals of smaller conductivity. The heat produced 
escapes rapidly by conduction, and the low resistance of the 
metal requires a great current to be passed to cause it to heat. 
This is compensated for, in large part, by the fact that the copper 
requires a very low potential, or E. M. F.—less than a volt across 
the joint. The rate of energy-consumption being the product of 
the current used by its electromotive force, and the total energy 
consumed being the product of this by the time, it will be .seen 
that if a сорро weld be made, in a short time the losses by con- 
duction and radiation from the joint can be kept down to a mod- 
erate percentage of the total energy. Copper, as is well known, 
becomes decidedly softened before melting, and is, therefore, often 
forged hot. Hence, joints may be made apparently without real 
fusion ; or, in other cases, when a lighter pressure for forcing the 
pieces together is used, & real fusion of portions of the meeting 
ends may occur. While in the electrical welding process joints 
are obtainable with most metals without the use of any flux, it is 
not the lees true that a fiux is sometimes desirable for good work, 
particularly with those metals the oxides of which do not melt at 
the temperature of welding or union of the pieces. Thus a flux 
should be used with brass, which has a temperature of welding 
and union below that of the fusing points of oxide of zinc or of 
copper, while a flux is not an essential in the welding of copper, 
the melting-point of which is above that of its oxide. A peculi- 
arity of the electric welding process, and one which renders it 
capable of forming jointe, even where metals may be coated with 
oxides infusible at the temperature of fusion of the metals them- 
selves, is the expulsive power exerted to remove metal sidewise 
from the joint, and thus bring unoxidized, clean surfaces into 
contact at fusing temperatures. It is this fact which more than 
any other accounts for the universal applicability of the process to 
metals and alloys. For example, the chief obstacle to the solder- 
ing or welding of aluminum may be the skin of alumina formed 
on ite surface when hot, which not only protects the metal from 
further oxidation, but prevents its union with other pieces of 
metal. The alumina is only fusible at the highest temperatures, 
whereas the metal fuses at about a red heat. Let two pieces, how- 
ever, be vigorously pushed together while softening at the joint; 
then the oxidized surfaces will be thrust aside outwardly from the 
joint, and the new metal of the interior of the pieces will come 
together in the cleanest possible state, and unite. The removal of 
the burr or excluded metal of the joint can be afterward effected 
with proper tools. 

The uniting of iron and various grades of steel is, of course, 

the most important industrial use of any welding process, and 
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this is particularly true of an electrical one. The behavior of soft 
iron is particularly favorable to the welding operation. Its great 
plasticity before fusion renders its working and welding easy and 
simple. In the case of steel, for the higher grades of which, es- 
pecially, the ordinary blacksmithing operation is liable to be ve 
uncertain, the electric process is rendered easy and certain for 
grades. When it is remembered that the exact conditions of cur- 
rent, conduction, and pressure at the joint may be made definite, 
and are perfectly under control, it is seen at once that, if the 
pieces are weldable at all, we can even establish an automatic 
control of the welding after these conditions have been once 
determined. 


e electric welding ргосева replaces the 
twisted joint formerly made in galvanized te imi 


шау be во welded and wound as one coil. 

he process seems destined to work a revolution in pipe 
coiling o tions. A machine will soon be tested which is in- 
tended for welding sections of six-inch extra heavy pipe together 
endwise. The current developed in this machine may reach 
70.000 amperes, though its normal work will demand somewhat 
less than this. Most of the details of this and the other weding 
apparatus thus far constructed and put to use have been devi 
and arranged by Mr. Hermann Lemp, to whom the test credit 
is due for the original character and effectiveness of the machin- 
ery itself. Lieut. W. B. Wood has also had in charge a number 
of gpecial pieces of work in adapting the welding process to sev- 
eral important applications. | 

Somewhat akin to pipe welding isthe making of armor-piercing 
shells (as devised by Mr. Wood) from sections of varied grades of 
steel and without screw joints. In the making of rings, links, 
bands, &c., the electric welding operation is particularly useful, 
and a number of machines specially designed for such work have 
been put into 3 operation. Even rings of small diameters 
relatively to the weight of section of stock used, are made with 
facility, though at first it might be thought that the current would 
pass around the joint and through the solid metal of the ring, in- 
stead of the joint or cut ends pressed together. This is true in 
рагі; but the actual result is that only in very stout rings is there 
much heating outside of the joint, and then only enough to make 
the ring flexible, so that the ends of metal at the joint may be 
readily moved together. With the alternating currente used in 
electric welding, not only does the current take the path of least 
resistance in largest amount, but it also seeks the short path, or 
path of least counter induction or self induction, and t erefore 
will not go around a ring as freely, other things being equal, as 
along a short, straight path through the joint at one side. Fur- 
thermore, if it be desired to check any flow around the ring still 
more effectively, we have only to introduce into the centre of the 
ring or link a magnetizable core of iron, which effects a great in- 
crease of the counter induction mentioned. 

An important matter which may be mentioned in this connec- 
tion is the facility with which the milder grades of steel may be 
manipulated in the welding by electricity. The advantage of the 
superior strength of the steel over puddled iron may thus be se- 
cured, which allows the use of & cheaper material, and less of it 
for a given strength. This remark applies forcibly to chain mak- 
ing. in which the substitution of low steels for iron secures the 
double advantage mentioned, with the other advantages of the 
electric process over the ordinary ways of working. Considerable 
attention has therefore been given to the development of machin- 
ery for chain work, and a small wha apparatus has even been 
made, which takesa wire from a reel and turns out lengths of chain 
with electrically welded links; the operation being automatic 


throughout. A curious feature of electric welding work is that. 


two or more welds may be simultaneously made in parallel. This 
fact is utilized in chain making, where two welds, one at each 
side of a link, are made simultaneously. There are not yet in 
industrial operation any chain machines using the electric pro- 
cess. This step, however, is reserved for the near future. A 
special heavy chain machine will soon be completed. 

It will readily be understood that the heating effect of very 
heavy electric currents may be applied to other cases of metal 
working than welding. Thus, it may be used to leat pieces for 
solderíng or brazing, an operation which only differs from weld- 
ing in the use of a more fusible metal between the surfaces to be 
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united. In many cases the advantages of control of temperature. 
quickness of heating, and convenience of holding the pieces will 
be found greatly in favor of the electric method. In fact, an 
electric brazing machine has been regularly in use for some time 
for bicycle construction, while in other instances such weld- 
ing takes the place of joints осше made by brazing with the 
blow pipe. e application of the electric methods to many tin- 
pae soldering operations is likely to become industrially, as it 
been already experimentally, successful. 

Among the o tions which can be readily performed elec- 
trically is that of heating a rivet in place by current passed through 
it and heading it while hot. In numerous trials, it has been 
proved that short, straight sections may be used as rivete, and 
both heads formed simultaneously, either as projecting heads or 
as countersunk heads. 

Considered in relation to automatic character, range of adapt- 
ibility, the cunvenience and cleanly nature of the work, the per- 
fect control of temperature . and the uniformity of result, 
the electric welding and metal working proceeses are decided ad- 
Were over the prior art, and seem destined to a wide applica- 

on. 


TESTING IRON. 
BT J. SWINBURNE AND w. F. BOURNE. 


IN practical work iron has to be tested as to its pernieability 
and as to the loss by hysteresis. As regards permeability testa, 
the ordinary ballistic galvanometer method can, of course, be 
used ; but a ballistic galvanometer is not a convenient instrument, 
and the method is too slow for practical use. It may, therefore, 
be of interest to describe the apparatus we use commercially. It 
E Ene „ of a method devised in 1886. (See Phil. Mag., 

* .) 

The various samples of iron are obtained in the form of wire, 
and made up inio rings, being wound on a former kept for the 
purpose, so that all the ri are alike as to dimensions. Before 

inding, the specific gravity of the iron is taken by weighing, 
and the specific resistance is measured. The ring is weighed to 
get the volume of iron, and is then wound with suitable primary 
and secondary wires. 
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DIAGRAM OF IRON TESTING CIRCUIT. 


The arrangement is shown diagrammatically in the annexed 
Heure The circuit from secondary cells is led through an adjusta- 
ble resistance, then through an ammeter to a commutator, re- 
sembling Brillouin’s, which is driven by a belt from any shafting 
that may be near. The circuit is led through the primary to an 
induction box to the ring under test, and then back to the com- 
mutator. The circuit is then led back to the cells. The induction 
box consists of a primary coil, standing on end, and a number of 
secon coils arranged so that the mutual induction is the same 
for all of them. The secondary coils are led to buttons, and the 
switches include them by ones or tens, making the readings in 
steps of one per cent. of the highest. The primary ar the sample 
ring is in series with that of the induction box. e secondaries 
are coupled so as to oppose each other, and arranged in circuit 
with a second commutator; в Varley, ог, as it is more often 
called. a Deprez-d'Arsonval galvanometer, being inserted in the 
circuit. The two commutators are, of course, on the same 
spindle The adjustment of the induction box was carried out 
as follows: The coils were roughly calculated to give a mutual 
induction a little in excess of a convenient round number per 
turn of secon А cylinder of a known diameter with a 
known number of turns per centimetre in the pri ,anda 
known number of turns in the pilot coil, was taken, and put in 
the place of the sample ring, and its mutual induction measured 
with the induction box. To allow for the error due to the short- 
ness of the cylinder of the standard coil, it was slipped out of the 
pilot coil, and moved exactly half its length ina direction along 
its axis, anda new reading taken. This reading gave the error 
due to the ends of the cylinder. A shunt was then put across the 
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primary induction box, so as to make the readings come out in 
microhenrys. | | 
То test asample of iron all that is necessary isto alter the 
mutual induction by steps, and to bring the galvanometer to zero 
for each step by means of the adjustable resistance. As the gal- 
vanometer is dead-beat, the readings can be taken in a few 
minutes. | | 
We use the same rings as for the permeability test, but do not 
employ the secondary wires. The loss of power at various fre- 
quencies and inductions is taken with a wattmeter. It is some- 
times sup that a wattmeter cannot be made with little 
enough self-induction to read accurately. If there is much self- 
induction in the preesure or shunt circuit, the reading will be 
lower than that with a direct current if there is no self-induction 
in the circuit in which the waste of power isto be measured; 
but if the current is behind the pressure, 'as in measuring the loss 
in iron, the wattmeter may even read too high. We therefore 
designed a special instrument, which was made for us by pupils 
of the London College of Electrical Engineers. ‘Jhe current coils 
are fixed, and the moving coil is suspended by a fine wire, with & 
fine spring at the foot, to take the electricity out again. The 
moving coil has few turns and a little self-induction, and a large 
non-inductively wound resistance is in series with it. This watt- 
meter can be read with a mirror, if desired ; but with 2,900 ohms 
in series with the pressure coil, it gives а torsion of 2° per watt 


on а non-inductive resistance. The series resistarice is not wound 


with a looped wire as is usual in resistance boxes, because this 
method is not good, the insulation being apt to break down. A 

single wire was therefore used. When one layer was wound, the 
. bobbin was reversed in the lathe, and the next layer wound in 
the opposite direction, a thin layer of insulation being put between 
the layers. This method secures absence of self-induction, and 
good insulation, as the beginning and end of the coil are kept 
well apart. The readings are en by bringing the index back 
to zero by turning the susvension, so that the mutual induction of 
the coils is zero, as the coils are at right angles. 


SOCIETY AND CLUB NOTES. 


THE BRITISH IRON & STEEL INSTITUTE AT THE EDISON 
LABORATORY. 


Friday last, Oct. 2, was largely given up by the mining engi- 
neers now visiting this city from Europe, to electrical matters, 
and a morning devoted to the discussion of electrical subjects and 
the inspection of various electrical plants and institutions was 
followed by an afternoon at the Edison Laboratory. About 200 
visitors were expected, but when the party left West Twenty-third 
street and mustered at the Jersey City depot for the special Llew- 
ellyn Park train, it was found to muster no fewer than 500, a lar 

roportion being ladies. The gathering included members of the 
British Iron and Steel Institute, the kindred French and German 
bodies, and the American Societies of Mining, Civil, Mechanical and 
Electrical Engineers. The train arrived at Llewellyn Park about 
1:45, and lunch was hospitably provided by Mr. Edison in the 
laboratory library. Owing to the unexpected largeness of the 
crowd, it was impossible to serve all there at once, but good nature 
prevailed, and ið an hour everyone had lunched and got down to 
the work of sightseeing. It is but truth to say that Mr. 
self proved far more attractive than his beautiful laboratory, and 
that he was surrounded all the time by clusters of ladies and gentle- 
men desirous of the honor of an introduction and & few words. 
But the various departments were not neglected, and the work- 
shops, dynamo room, phonographs, electrical department, &c., 
&c., were curiously examined. 
were given drive in buggies through the lovely Orange Moun- 
tains. Before leaving all gathered together again in the шу 
where Sir John Kiteon, president of the Institute, thanked Mr. 
Edison, in its name, for the pleasure he had given them all. After 


three cheers for Mr. Edison the party left the laboratory and. 


took the return train at 5 p. m. 


BROOKLYN INSTITUTE—DEPARTMENT OF ELECTRICITY. 


Owing to the fire in the Institute building on September 12th, 


meetings of this department will for the present be held in the 
lecture hall of the Union for Christian Work, 67 Schermerhorn 
street, near Court street. A course of general lectures on the 
science of electricity will be given during the coming season. A 
course of lectures on technical electrical subjects will also be 


given. Eight regular meetings of the members of the depart- 


ment will be held for the discussion of special subjects and the 
demonstration of the action and use of electrical apparatus and 
appliances. | 

There will be exhibits of electrical apparatus and appliances 
as follows : 

1. Batteries of various forms and kinds. 

2. Telegraphic, telephonic, phonographic and graphophonic 
apparatus. 
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8. Electric lighting appliances. 
4. Electro-motors End. Kindred apparatus. 
5. Electro-metallurgical apparatus and processes. ' 
6. Electrometers, galvanometers and kindred apparatus. 
7. Electro-medical and electro-surgical apparatus. 

8. General exhibit covering all branches of electricity. 

The meetings of this department will be held on Friday instead 
of Saturday evenings as previously. On Thursday, October 2d. 
there will be an important business meeting of the members of the 


- department. On Friday, October 10th, a lecture will be given, 


the subj of which is announced later. On Friday, 
24th, will be given a lecture by Schuyler S. Wheeler, Ph. D., on 
Certain lications of Electricity," with illustrations, and on 
Friday, 81st, there will be an exhibit of electric batteries 
by members and other electricians. The phenomenal success of 
this department last year bids fair to be eclipsed by that of the 
coming season. 

The next meeting of the department will be held in the Lecture 


` Room of the Union for Christian Work, Friday, Oct. 10. At 


this meeting a paper will be read by Mr. C. A. Robbins on ‘‘ The 
кке Difficulties Connected with the Recent Destruction 
by Fire of the Western Union Telegraph Company's Main Office 
in NewYork City." 

As this fire completely destroyed the company's New York 
piant, its rapid recovery surprised the whole country, and Mr. 

bins being among those who disentangled the wires he will 
no doubt make the subject very interesting. 


| DINNER OF THE NEW YORK ELECTRIC CLUB. 

In order to signalize the beginning of its winter season, the 
New York Electric Club gave a dinner at the Club house on Oct. 
2, at 7 P. M., when about 120 gentlemen sat down to table, the 
whole floor occupied by the parlors and dining room meine turned 

y Maz- 


into a handsome banqueting hall. The dinner was served 


zetti in excellent manner. At the head of the table sat President 
Madden, supported right and left bv officers and guests of the 
Club. ing dinner much interest was taken in the music trans- 
mitted audibly to all, from the telephone exchange in Cortlandt 
street, thefreceivers being placed in the large electroliers, only the 
resonators showing. Enthusiasm was also evoked by the sorbet 
which was served in moulds like incandescent lamp bulbs and 
by the ice cream which took the form of a telephone eet, complete 
and correct enough in every detail to pass as a dangerous in- 
fringement. ; 

he hall of the Club house, it may be mentioned, was orna- 
mented by a beautiful floral double carbon arc lamp, mounted on 
a base of flowers, upon which were the words Science.“ Pro- 
gress," etc. This was the gift of Dr. De Lery. 

The evening, after dinner, was whiled away with a programme 
of infinite variety. Gen. O. E. Madden, as President, first made 
made a brief and felicitous speech of welcome; he was followed 
in T succession by ex-President Henry C. Davis, Judge Taylor, 
of Indiana, Grosvenor P. Lowrey, Gen. Greeley, and W. D. Sar- 
gent, president of the National Telephone Exc Association. 

hen came An Hibbard with a song, and Mr. F. Z. і 
with some original stanzas hitting off humorously the merits and 
idiosyncracies of the more modest members of the Ciub. Mr. 
Alec. Patterson also spoke with such eloquence that a quartette 
had to sing two or three times before equanimity was restored. 
Mr. E. T. Gilliland, late president of the Club, made a few earnest 
remarks, and to him suceeded the Hon. C. Maclaren, ex-M. P., and 
a nephew of John Bright, whose fervid expressions of good will 
and esteem were returned to him ten fold in applause and cheers. 
Mr. С. Dutton, Dr. Otto A. Moses, Capt. Zalinski, U. S. A., Lt. 
Veeder, U. S. N., and C. L. Thayer, also were required to confirm 
their reputations as after dinner orators. | 

Letters and tel ms of regret were read from Dr. L. Waldo, 
U. 8. Senator Plumb, Abram S. Hewitt, J. I. Sabin, T. B. Doolittle 


and J. J. Dickey. After the regular programme, the bars were 


let down," and pe unrestrained took possession of the place 

until the small hours of the morning. The Club has never given 

5 more successful or more perfect entertainment 
an this. 


CONTESTING FRANKLIN'S WILL. 


The bequest by which Benjamin Franklin left to each of the 
cities of Boston and Philadelphia, in 1790, the sum of £1000 sterling 
to be loaned out at 5 per cent. to deserving young married artificers 
is being disputed in the courts by his descendants. In Boston the 
fund has reached $400,000 and in Philadelphia, $100,000. The 
contest is based upon several grounds, the most important of 
which is what is known as the rule of perpetuities in common law. 
The law does not provide for the vesting of a legacy beyond the 
parod of twenty-one years after the lifetime of the legatee, except 

unds devoted to charity. It is . alleged that Franklin's 
plan did not contemplate charity from the fact that interest was 
charged on the loans. The claim is also raised that the pur of 
the testator has not been fulfilled, owing to the apathy neg- 
ligence of the trustees, both in Philadelphia and Boston. 
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Practical Electrical ineering. A Complete Treatise on the 
Construction and ment of Electrical Apparatus as 
Used in Electric Lighting and the Electric Transmission of 
Power .By W.W. Beaumont, С, Н. W. Biggs (Editor), C. Capito, 
G. Kapp, A. Reckenzaun, P. Sellon, J. Swinburne and H. 
Swan. London, Biggs & Co.; New York, J. A. Penman. 
Published ір 18 monthly parte, 10 x 18 in. Price, 75 cents рег 


part. 


THE literature of electricity has during the ten years in- 
creased at such a rate that but few can hope to keep pace with it 
and this is true as well of periodical literature as of that issued in 
book form. But in spite of this, complaints are frequently heard 
of a lack of what is termed “* practical information," such as 
will enable the student to design and out actual construc- 
tion 1 to the best practice of the day, and, on the other 
hand, will afford the practicing engineer a ready hand-book of 
reference. To afford such information to the large number who 
are соп адот demanding it is evidently а work of no mean рго- 
portions, and it must necessarily em departments of so 
varied a character that no one person will be able to write authori- 
tatively on allthe subjects connected with practical electrical 
engineering problems of the day. The electrical enginner at 
the present time is called upon as often tosolve questions of 
mechanical and steam engineering as he is those of an electrical 
nature, and hence a work to be of use must include all these 
other branches within its scope. To fulfill this object there has 
recently appeared the work entitled as above, of which four parts 
now lie before us. 

The eminence of the contributors would at the outset appear 
to be guarantee of its value, and a closer examination of the parts 
which have thus far appeared yields unmistakable indications of 
the value of the work. The idea which the authors have set be- 
fore them, is to furnish the reader with a record of the best re- 
sults of ripe experience, rather than the history of the experi- 
ments which have led up to them. For all that, however, a 
thorough exposé of the subject must include the principles upon 
which established facts are grounded, and hence it is eminently 
proper that the work opens with a chapter on the general en- 
gineering principles of electricity, in which the two circuits, the 
inductive and the magnetic, are taken up and thoroughly dis- 
cussed, and thé main laws upon which many calculations depend 
clearly set forth. The various phenomena connected with the 
wire carrying a current, including magnetic, heating and others 
most generally involved in electrical engineering apparatus, are 
very fully treated, and numerous tables giving the results of prac- 
tical experiments are added, among them being the most recent 
ones of Mr. Preece and Prof. Forbes. The chemical action of the 
current is also given due consideration. 

Next in order we find the phenomena connected with the ex- 
terior of & conductor carrying current, and with the magnetic 
circuit, taken up; and the interactions between a conductor carry- 
ing а current and one with no current, and two conductors both 
carrying currents, are discussed. A short but concise chapter on 
the inductive circuit, in which the relation of charged bodies to 
one another and their specific inductive capacity is treated furnishes 
what may be called the exposé of the principles ; and we may re- 
mark here that, throughout, the subject is presented in an entirely 
original manner, differing widely from that met with in the 
usual text books. In some respects its dicta and dogmas vary 
from the popular notions now prevailing, but it is none the less 
clear, and to the extent of its novelty is the more intereeting. 

The leading notion here employed in the explanation of the 

henomena treated has been to consider that current is due to a 

ifference of electrical pressure, and this idea will be carried out, 
and we believe with advantage, in the su uent parts of the 
work, when the description of machines will be gone into. 

In chapter V what is called Electro-graphics is taken up, 
which will give the student an excellent idea of the manner of 
representing graphically the action met with, and the results ob- 
tained in electrical tests. This is an important consideration, as 
to many, & table of valuesis not nearly so eloquent as a curve 
representing the action going on, as, for instance, in the construc- 
tion and calculation of dynamo-electric machines. 

Chapter VI takes up the central station and treats of the in- 
stallation of all the parts which go to make up this important ele- 
ment in the distribution of electricity. Aftera preliminary discus- 
sion of the economic problems and conditions to be met with in the 
situation of a station, the manner of its construction is gone into 
in & very thorough manner, beginning with its foundations and 
passing through the entire construction. Inthe part before us 
the information on the nature of the soils and methods of buildin 
is briefly but concisely sketched and present indeed a very g 
resumé of this part of the subject. Part III continues the central 
station work, and taking up the subject of steam boilers describes 
very fully the construction of a variety of boilers, the designing 
of chimneys and the numerous details which pertain to this p 
of the plant. Some attention is also given to the design of boilers, 
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the strength of the parts, etc., and the relative^advantages of 
various methods of construction. 

Part X, which has been issued in advance of the intermediate 
numbers, and very wisely so, takes up the subject of dynamos, 
alternators and transformers. Though only the mere beginning 
of what is to come, the contents of these forty-two pages give 
sufficient proof that the reader will be entertained with a li 
treat on a subject as to which the demand for information is 
enormous, but upon which, unfortunately, but a comparatively 
smali amount of matter is available, or rather digestible, by the 
majority of readers. Mr. Kapp presents in a clear manner the 
conditions involved in the construction of such machines, begin- 
5 the general scope of the theory of dynamo electric 
machines and passing in succession through the magnetic field, 
the calculation of iteetgength, and measurement, and he accom- 


` panies the various discussions by numerous practical examples 


which have unhappily been lacking in many otherwise dis- 
cussions of the subject, but which are here introduced with excel- 
lent effect and will be welcomed by many readers. This part of 
the work is not entirely free from formulas, nor could it be other- 
wise, as the subject is one which for a thorough treatment must 
introduce calculations of & higher order than simple arithmetic ; 
but for all that they are of such a nature that they can be readily 
handled, and, indeed, the more important ones are quite simple. 
Here are also discussed the magnetic properties of iron, and the 
relations which they bear in the construction of dynamo.electrio 
machines. The loss met with in the magnetization of iron is also 
taken up and the author gradually leads up to the electromotive 
force 5 in the armature conductor on its passage through 
the field of a given strength and with a given velocity. 

While the contents of the parts before us are exceedingly 
accurate in the light of the most modern research, there are one 
or two points which we think uire notice. Thus on page 8, 
Prof. Matthiessen's table of conductivity of the metals is v 
properly given as a standard. On page 11 we find this same table 
referred to and expressed in a different form, but showing the 
conductivity of copper to be greater than that of silver, and the 
relative values of the other metals are also different from those of 
the Matthiessen table. It is evident that the second table has been 
constructed from data embodied in the results of the latest inves- 
tigations, such as those of Benoit. It would have been well to 
have pointed out this discrepancy in order to avoid ible mis- 
conception on the part of the reader. In the discussion of power 
and work we notice an error on раве 14, in which a horse power 
is given as equal to 42.75 thermal units. This соп меце о power, 
that is, the rate of doing work, with thermal units which repre- 
sent actual work or energy, seems to us to require pointing out 


and correction. In asubsequent part of the work, 10, of 
Part X, in referring to the same question, the proper definition is 
given, though in a somewhat different form. Ina work like this, 


however, slips of this sort will, of course, come in, but they do 
not affect the accuracy of the work as a whole and are merely 
pointed out for possible future revision. 

The book throughout is clearly illustrated and printed in large, 
clear type. We shall await with pleasure the issuance of the 
succeeding parts of this noble work, which seems destined to 

lace in the hands of the student and engineer what many have 

n looking forward to with anxiety and hope for a long time 
past. JOSEPH WETZLER. 


LOVE, RYAN & BURNETT. 


A new law firm just formed in this city with offices in the 
Potter Building, Park Row, is likely to have the best wishes and 
cordial interest of the electrical fraternity. It isthat of Love, 
Ryan & Burnett. Mr. H. Warren Love is a graduate of the 
Albany Law School and a practitioner of many years experience. 
Mr. James G. Burnett is & uate of the Law School of the 
National University at Washington, and in his early days was a 
newspaper man. Under his supervision was constructed a tele- 
graph line from the New York Herald office to Whitestone, L. I., 
and it is believed that this was the first line ever built and owned 
by a newspaper. Of Mr. R. W. Ryan, the other member of the 
firm, it is needless to say very much to electrical сва шоог. Не ів 
a graduate of the New York University Law School, but has only 
of late taken up the active practice of his profession. Being 

rhaps the best technical stenographer in this city, his services 
ave been in unceasing demand for this very difficult class of 
work. and hence he has hardly ever had a moment to think of 
anything else. Not only has he been retained by nearly all the 
engineering bodies in New York, but he has been icularl 
popular with electrical men, so that һе has reported the proceed: 
ings for years past of the National Electric Light Association, 
the American titute of Electrical Engineers, the New York 
Electric Club, the National Telephone Exchange Association, and 
others. This peculiarily new and difficult work has been done 
with marvelous accuracy and the greatest intelligence. Latterly 
Mr. Ryan has been acting as private secretary to Police Com- 
missioner McLean, a distinguished lawyer, and he thus arrives at 
the goal of a worthy ambition. 
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LONDON. 


Electric Traction in Leeds.—Electric Lighting of Small Towns.— 
Electric Light in Churches.—Electric Light in Madrid.—Tele- 
phones and Ohurches.—F rench vs. English Steel.— Fire Risk Rules. 
—London Central Station.—French Elmore Company.—Electric 
Car Accident. 


I MENTIONED in my last letter that it was probable electric cars 
would be adopted on a section of line in Leeds. The pro has 
now taken a more definite form. The Thomgon-Houston Company, 
through their English agents, have offered to place six cars onthe 
line as soon as possible. They undertake to pay the Corporation 
the nominal rental of 100 guineas on the understanding that the 
local authority erect sheds for the cars, offices, and other neces- 
sary buildings. At the end of two years, if the Corporation decide 
to use electricity on the other lines in the town, the rolling stock 
of the American company will be sold to them at а fixed valu- 
ation. This matter has to be finally settled by the myers 
Committee and the County Council ; if these bodies approve, the 
cars will be in working order by the end of the year. 

Another town to be wholly lighted by electricity is a small 
place named Fareham, in the county of Hampshire. It is a 
somewhat remarkable thing that the smaller towns have shown, 
шее to electric lighting, much more progress than the larger 
places. 

Chelmsford, one of the earliest to adopt electric lighting 
publiety, is а com tively small Я із ар old- 

ashioned English country town, blending ancient rusticity and 
modern trade. The lighting is carried out by the Fare- 
ham Electric Light Company, a concern supported entirely by 
local capital. To comply with Board of Trade regulations the 
wires are carried on tall poles. The two chief streets with a 
united length of about a mile are lighted by 21 arc lamps of 1,200 
candle power each, Thomson-Houston system. The smaller 
atreets are lighted by 20 candle-power incandescent lamps, one 
lamp being placed where previously stood a gas lamp. Messrs. 
Laing, Wharton & Down, agents for Thomson-Houston, are 
responsible for the work. The company has entered into 
an engagement with the town authorities to light the town 


for three years for £500 per annum, to give an average 
of eight hours light every night all the year round. A 
curious feature in connection with the lighting is to see the 


parties arrive at night fall from the surrounding villages, who 
stand in little groups about the quiet streets and gaze for a con- 
siderable period at the lamps. 

Church lighting by electricity is becoming fashionable, and the 
latest addition to light in dark places is St. John the Divine, 
Brixton. The pen supplies 800 incandescent lamps. A motor 
is also used for blowing the organ. 

The Electricity Supply Co. of Spain, an English Company 
acting under a concession from the local authorities, has just 
completed a central station in Madrid, and houses are being 
lighted at a distance of two miles from the works. 

The telephone company in Birmingham is arranging a system 
by which subscribers will be connected with the church presided 
over by a popular preacher, and will be enabled to hear the 
sermon with distinctness. 

In my former letter it was said that Mr. Preece had found 
French steel much superior to English. An English firm now 
say that they supplied the very specimens characterized as French 
to M. Marchal, and have supplied him for many years past. This 
certainly replaces the feather in the cap of English manufacturers. 

The Fire Risk Rules have been the subject for correspondence 
in the columns of the Times, which has lasted a considerable 
period. Prof. Silvanus Thompson and many others have taken 
part in a wordy warfare. The rules laid down by the Institution 
of Electrical Engineers and adopted by some companies have 
caused considerable dissatisfaction to many. Others on the con- 
trary holdthat the rules are practically safe. No matter what 
may be the outcome of this, few fires have been caused in London 
by the use of electric light. 

It is stated that the Manchester Square station of the 
Metropolitan Company is near completion, and at present they 
are running one 100-unit dynamo night and day. It is probable 
that I shall have more to say about this later on. 

The French Elmore Copper Co. has been formed to work the 
patents of Messrs. Elmore in France, with a capital of £200,000 in 
£2 shares. 66,750 shares were offered to the public at a premium 
of 10 в. per share. I hear on very good authority that there were 
three times as many applications for shares as could be supplied. 

A newspaper correspondent texere puco from Florence yester- 
day the news of a fatal accident which occurred on the electric 
tramway between that place and Fiesole. The cars ran off the 
track, five persons being killed on the spot and twenty others 
injured. . H. 8. 

Loxpox, Sept. 24, 1890. 


THE ELECTRICAL ENGINEER. 


[Oet. 8, 1890. 


CORRESPONDENCE. 


CHICAGO. 
A Brotherhood of Telegraphers Movement. 


A MEETING of railroad and commercial telegraph operators was 
held last week at Orpheus Hall, on La Salle street, for the purpoee 


of effecting an affiliation between the commercial operators and 
the та! operators, and was called by the Brotherhood of Tele- 
graphers. 


he organizer, Mr. A. L. Morris, explained that the Brother- 
hood had at the present time nine active lodges and nine others in 
the course of organization. In an address he said that the diffi- 
culty telegraphers were laboring under at present was want of 
organization between the commercial and the railroad men, and 
that when any trouble arose with the commercial men railroad 
о could be obtained by the Western Union or Postal from 
e railroads, and vice versa. If the men would only organize 
and bring about an amalgamation of the two bodies they 
maintain the rate of wages, and instead of first-class men eerning 
$65 per month they could demand the standard pay of $80 or $90. 
He thought the organization of both bodies of men in one broth- 
erhood would deter rather than promote a strike, as the mere fact 
о such а brotherhood existing would prevent the cutting down 
of wages. 
ore the meeting adjourned a number of commercial and 
railroad operators joined the new organization. About sixty-five 
operators were present. 
©нголао, Oct. 4, 1890. 


BOSTON. 


Lighting the Shoe and Leather Exchange.—The Boston Electrie 
Elevated Road. 


THE petition heard before the gas commissioners, Tuesday, 
wherein the Shoe and Leather Exchange ask that the Edison com- 
pany be obliged to furnish electric lights for their building is com- 
plicated by the fact that the building has its own dynamos, and 
the Edison company’s electricity is wanted only after the building’s 
dynamos have stopped. The dynamo is run from about 2 o'clock 
to 6, and a few tenants need light later. The Exchange was n 
resented by H. W. Chaplin and the Edison company by W. W. 
Gooch ; Messrs. Claflin & Kimball, agents of the Mather electric 
system, were present in the interest of the Exchange, as they fur- 
nished the dynamos and did the wiring in the building. The 
Edison company claimed that the system in use in the Exchange 
was not suitable for the working of their plant, while the Ex- 
change put in evidence to show that it could be operated with 
ease 


President Whitney, of the West End Street Railway Company. 
has at last unfolded his scheme for an elevated railroad in this 
city, and a conference between representatives of the Weet End 
Company, Mayor Hart, Corporation Counsel Richardson, and the 
mem of the railroad committee of the Board of Aldermen was 
held at the West End Company's office on Wednesday. The 
scheme provides for a double track 4.90 miles long, extending 
from Roxbury post office via Washington street to t Dedham 
street, thence to Harrison avenue and Hawley street, thence tia 
Water street to Devonshire street, thence to Haymarket square 
via Adams square and New Washington street, thenceto Charles- 
town, and from thence to Charlestown Neck, the northern termi- 
nus, with a loop touching the northern depots. This route neces- 
sitates the formation of a new street from Harrison avenue to 
Hawley street, and also from Hawley street to Water street, the 
value of the property which will have to be torn down being prob- 
ably about $2,500,000, though it is not yet decided whether the 
railway company will have to bear the whole expense. 

The site of the Roxbury station has not yet been decided upon, 
but it will be in close proximity to the post office on Warren street. 
The Charlestown Neck station will near the West End car 
stable there, on land now owned by the company.. 

The style of elevated structure to be used not yet been 
decided upon. President Whitney, Vice-president Reardon, Gen- 
eral Manager Monks and Electrical Engineer Pierson have been 
making extensive researches in this connection, and have exam- 
ined about every elevated road system that has been invented. 
One conclusion they have reached is that their roadway sball not 
be like that of any yet built, but shall contain all the good features 
of such as they have seen, and some points entirely original. 

They have engaged as chief engineer, Thomas C. Clarke, and 
he is now at work on plans. Mr. Clarke is one of the most ncted 
engineers in the country. He had charge of the Gilbert elevated 
road in New York, designed the Poughkeepsie bridge and several 
others in this country and abroad, and was consulting engineer on 
the Brooklyn bridge. 

All the details as to motive power have not yet been settled, 
and experiments are constantly being made at the works of the 
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company on Albany street. One thing is certain, and that is that 
electricity will be used, so that there can be no ground for objec- 
tion to the road on account of smoke and cinders. The power 
will be applied to the motors by means of feed wires, as is the case 
with the present surface road system, but instead of being strung 
overhead еу will be laid along the structure at, or а little below, 
the level of the tracks, and the current will be supplied through 
connections under the motors. 

The opinion seems to be generally favorable to the scheme, 
though in event of its rejection another route may be laid out 
which would not necessitate the destruction of property, but 
which would introduce & number of dangerous curves. The new 
streets would be a boon to the city anyhow, as they would serve 
to relieve Washington street of much of its heavy traffic. 

Вовток, Mass., Oct. 4, 1890. 


PITTSBURGH. 


A New Electric Forging Machine.—An Electrical Oil Well Driller. 
—Electric Railway Work.—Municipal Electric Service. 


ELECTRICITY is about to be introduced in the iron mills of Car- 
negie, Phipps & Company, in this city, in the manufacture of 
iron and steel. Two prominent officials of that firm recently 
received & patent for an electrical device, called an electric-forging 
macbine, which is used for the purpose of ''stoving" eye-bolts 
for bridge structures. The machine so far has only been used on 
an experimental] basis, but as these experiments have been very 
successful, it will be generally introduced in the works very 
shortly. The inventors claim that by the use of this machine a 
greater amount of work can be performed, and there will also be 
а great economy in time and expense, as fuel will only be needed 
to furnish power for the dynamos. | 

Another Western Pennsylvanian is also deserving of great 
credit for inventing an electrical machine to be utilized in the 
drilling of oil wells. The apparatus is & aigue affair, and if a 
success, the business of drilling oil wells will be entirely different 
to what it has been heretofore. It is & well-known fact that at 
present a great many heavy tools, necessary in drilling oil wells, 
&re very cumbersome to handle. This new device, however, is 
to do away with them. It is an apparatus composed of a series 
of small motors arranged behind each other. is appliance is 
let down into the well and drills the hole. The rod and drill bits 
are projecting from the series of motors and the combined force 
of all acts upon the rod and the bits. Several tests have been 
made with the machine and all are said to have proved the appar- 
atus to be a great success. The inventor claims that his machine 
will not only be a more effective driller than the appliances now 
used, but it will also be labor saving. 

The Verner Street Electric Railway Company has been organ- 
ized under a charter received a few days ago from ee 
Work on the road will soon be commenced. When completed, 
the line is to be combined in the Pittsburgh and Manchester 
Electric Railroad system. 

All the machinery for the new electric fire alarm office in this 
city will soon be in position, and Mr. Morris Mead, the superin- 
tendent of the Pittsburgh bureau of electricity, says that he will 
have the most complete fire alarm in this country. 

In the city of Allegheny, where an electric light plant is now 
operated by the municipal authorities, an increase of the number 
of lights is soon to take place. The plant has now 8,000 incan- 
descent and 450 arc lights, Westinghouse alternating current sys- 
omi and the city intends to put up one hundred additional arc 

ps. 

PirrasuresH, October 3, 1890. 


ELECTRIC LIGHTING IN WASHINGTON STATE. 


Mr. A. C. Balch, of the Pacific Electric Light Co., of Seattle, 
Wash., writes us: In THE ELECTRICAL ENGINEER of August 20, 
J find an article on Central Station Statistics of the United States, 
in which the statement is made that in Wasnington there are 
central stations using 250 arc lights. This does not give Washing- 
ton credit for quite as many as are being burned, as Tacoma has 
some 600, and ttle, over 750. Port Townsend, Spokane Falls, 
and Walla Walla, each have quite a number, besides a great many 
smaller plants in other towns with from 80 to 50each.” It will be 
remembered that with regard to the statistics, which were 
not our own, we said that they would be found conservative 
and under the reality. Mr. Balch's interesting data shows that 
this is particularly true of so rapidly progressive a State as 
Washington. 


Of the numerous forms of lamp guards now in use, many need 
а shade-holder, and others have so coarse a mesh as to afford but 
little protection. Seeing this, Mr. George Cutter has brought out 
a new form of expanding wire-guard which combines the good 
features of all the others. It has five rings surrounding the part 
of the bulb which most needs the protection, has sliding sleeves 
which adapt it to апу 16 candle-power lamp, and looks much 
neater than the older forms. The Great Western Electric Supply 
Co. are pushing this guard. 
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REPORTS OF COMPANIES. 


NORTHWESTERN TELEPHONE EXCHANGE CO. 


The North western Telephone Exch Company (Erie com- 
pany) has elected the following officers : esident, Levi Sprague ; 
secretary and treasurer, Charles J. Glidden; directors, Levi 
Sprague, Charles J. Glidden, A. S. Adams, C. E. Adams, W. A. 
Gove, J. E. Hudson, Francis Jewett, J. W. C. Pickering, A. C. 
Russell, Thomas Sherwin, James A. Weston and H. A. Whiting. 


INTERNATIONAL PORTELECTRIC CO. 


The annual meeting of the stockholders of this company will 
be held at its office, 254 Pearl street, Wednesday, October 8th, 
1890, at 2 p. m., for the election of Trustees for the ensuing year, 
and any other business that may larly be brought before the 
meeting. The Transfer Books will be closed at 3 p. m., October 
4th, and reopened on the morning of October 9th, following. 


CLEVELAND TELEPHONE Co. 


The Cleveland Telephone Co. has chosen thé following officers: 
—President, Levi Sprague ; vice-president, J. P. McKinstry ; sec- 
retary and treasurer, C. J. Glidden ; directors, Levi Sprague, J. 


P. арген M e J. Glidden, C. E. Adams, J. E. Hudson, A. 
B. Hough, W. J. McKinnie, T. Sherwin, G. W. Short, E. P. 
Wright, E. P. Williams; executive committee, Levi Sprague, 


Charles J. Glidden, A. S. Adams, C. E. Adams, J. E. Hudson, W. 
A. Gove, Francis Jewett, J. W. C. Pickering, A. C. Russell, 
Thomas Sherwin, James A. Weston, H. A. Whiting. 


HEAVY DEALINGS IN THOMSON-HOUSTON STOCK. 


At a meeting on Saturday, Sept. 27, the Thomson-Houston 
board of directors voted to sell Meears. Lee, Higginson & Co. 
50,000 shares of common stock at $50 per share (less a bankers’ 
commision, presumably), and they have now voted to sell share- 
holders of Oct. 8, 10,000 shares of common stock at $50, payable on 
or before Oct. 15, and chose T. Jefferson Coolidge, Jr., president 
of the Old Colony Trust Company, a director of the Thomson- 
Houston Company. It is understood that President S. Endicott 
Peabody, of the American Loan & Trust Company, will also enter 
the Thomson-Houston board. The 50,000 shares of stock are 
payable Oct. 1. S ing of this, the Boston Herald says: 
These sales will yield the company $3,000,000, less any bankers’ 
commission, an amount sufficient to clear off every note payable, 
and leave a working balance in cash. The addition of the names 
of Messrs. Coolidge and Peabody will introduce a strong Boston 
financial element to the board, and the sale through the bankin 
house will increase the strong and wealthy element in the list o 
stockholders. The Thomson-Houston company has been a sort of 
Lynn institution, with a certain wealthy backing in Boston and 
New York. The large sale of preferred stock was to a consider- 
able extent made abroad. The new issue of common goes chiefly 
to investors, and it compliments the bankers that they have 
apto this stock in a pinching money market, which they could 

o through their own endorsement and the exhibit which the 
company was able to make privately, an exhibit heretofore out- 
lined in a general way in this column. The bankers not only 
bought 50, shares of common stock, for which they already 
had a market, but could place 6,000 to 7,000 more, which, perhaps, 
assures the taking of the 10,000 shares, if stockholders do not 
want them. The company still has 60,000 shares of common 
stock in the treasury, whose sale is authorized by vote of share- 
holders. It does not appear that the company any need to 
sell this balance, and it would possibly help the market for out- 
standing shares if a resolution not to sell these shares within a 
stated period should be passed by the directors. The present sale 
in private helps the stock by cancelling the debt and by bringing 
strong support to the company. How much of the proceeds of 
the 50, shares, $2,500,000, payable Oct. 1, remains in Boston, 
and how much of it comes from ton, is not known. The com- 
pany still owes $300,000 on account of the Brush рове рау- 
able in i ge installments in October, November and December, or 
all may be paid in advance. That money may go out of town, 
and then some notes payable are believed to held by out of 
town institutions. It is quite possible that this transaction may 
be a factor in the money market. The Thomson-Houston Com- 
pany receives, say, $3,000,000 for common stock, say, $2,500,000 
or preferred stock and $1,000,000 on account of collateral trust 
bonds—say, $6,500,000 in all, a pretty good indication that its 
maturing obligations were in the vicinity of $6,000,000. The 


issued stock will soon stand at $6,000,000 common and 94, 000. Ob. 


preferred, the latter requiring $280,000 for a year's dividend, and 
the latter $960,000, on the proposed basis of $4 per share, $1 quar- 
terly. Together the dividends would call for $1,240,000 per an. 
num, a figure far within present net earnings, as claimed." 
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FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 
city, reports the [суш ,quotations of October 4th from 


New York, Boston and W. n:— 
NEW YORK. 
BID. BID 
W. U. Tel. Со.............. 814 Edison Gen. Elec. Co.. ... 94 
American Tele. & Cable... 88 Edison Gen. Co. Def'd..... 55 
Centl. & So. Amer......... 155* Consol'd Elec. Lt. Co..... 59 
Мехісап..... ......... ... 205° Edison Illn'g Co Y 70 
Com. Cable Co. ........ "m АНУ U. В. Elec. Lt. Co....... ... 30 
Postal Tel. Cable........... 89 North Am. Phonograph ... 
*Ex. Dividend. 
BOSTON. 
BID. BID. 
Thomson-Houston......... Ft. Wayne Co.............. 11} 
ss Pref'd.. 285 BSI. 
ч Series C.. 114 ; 48 
* we ours New England............. 514 
“ Int. Co..... TA Мехісап.........,,......... .90 
Thomson Welding Со...... 200 Trop. American........... os 
Thomson Eu. Welding..... 77 Edison Phon'gph Doll. 1{ 
WASHINGTON. 
BID. BID. 


25 U. 8. Elec. Lt (Wash)..... 
Eck. Sold. Home Elec. Ry. 
Georgetown & Tenallytown 


ea. & Pot. Telephone... 
Amer. Graphophone....... 


*Ex-Dividend. 


PITTSBURGH. 
Westinghouse Electric and Manufacturing Coo . ei 34 


A TOWER OF LIGHT AT PORTLAND, ORE. 


At the ition now being held at Portland, Ore., a tower, 
very similar in construction and appearance to the one which was 
called the “ Tower of Light” at the Lenox Lyceum last spring, 
has been erected, and lighted with Edison miniature lamps. This 
is set in a large bank of flowers. The tower and festoons contain 
about 8,000 lamps of 4 c. p. each. The Edison Lamp Department 
have received à telegram from Portland, Ore., stating that the 
tower was completed in time to be lighted on the opening night 
and was a great success, giving entire satisfaction to the manage- 
ment and winning much applause from the public. 


LEGAL NOTES. 


LEGAL METHODS OF MAKING TELEPHONE CONNECTIONS. 


The United States Circuit Court at Wheeling, W. Va., Sept. 
11, held that a telephone company has the right to determine the 
manner and mode of making connections with subscribers, and 
there is пок to 5 the companies changing from time to 
time these modes of connection with proper notice. The case was 
a suit for because the company insisted on subscribers 
calling for num and not for names. 


A DECISION AGAINST W. U. POLES AND WIRES. 


A decision made by J udge Stevens in the United States Court 
at Grand Rapids, Mich., on Oct. 2, is very important to the entire 
country, as it affects the right of the Western Union Telegraph 
Co., to use highways for their wires. Judge Severence rendered 
the opinion, and it was concurred in by Circuit Judge Jackson. 
It is the opinion of the court that the act of Congress permitting 
the Western Union to use all the Government "Postal routes to 
string their wires, is permissive only, and does not give the com- 
pany the right to go into the States and use the highways and 

yways unless by State authority, and that the occupancy and 
use of the streets must be under the regulations of the police 
powers vested in the several States. 

The court further holds that the charter gives the city authori- 
ties power to regulate the use of the public highway, and that 
the city authorities can exclude the wires from any street, and 
can designate in which streets the company can erect poles and 
string wires. When the injunction was dissolved last week the 
ow authorities promptly cut down the poles, and they are still 

own. 
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ELECTRIC RAILROADING AT BUFFALO, N. Y. 


The Park electric system of the Buffalo Street Railroad Com- 
pany has been doing some remarkable work this summer. Four 
cars are running on this branch,a distance of about one and 
three-quarter miles. The traffic on pleasant Sundays is extremely 
heavy, and each car is required to draw two trailers for a large 

rtion of the day. Under these circumstances the following 

gures will be of interest: 


July 16th, the road carried 1055 passengers. 


July 20th, 

July?7th, * * 11.000 
Aug, 9d, “u 44 66 5,000 c 
Aug. 10th, * * -* 9,000 
Aug. 17th, * * 3,000 
Aug.95th, * * 10,000 


On August 8d the day was cold and disagreeable ; on August 
17th the weather was cold and rainy, which accounte for the 
small number of 5 carried. 

This road is equipped upon the Edison system and has been in 
operation now for about fifteen months with remarkable results, 
the repair bills having been merely nominal, although the service 
called for has been excessive, particularly in the summer. The 
largest load ever carried was a little over twenty thousand, the 
occasion being a picnic, and the time being two days after the 
road commenced operation in July, 1889. But three motor cars 
were in service on that day, and this remains the greatest record 
ever made by that number of cars. 


OBITUARY.—COL. A. D. BULLOCK. 


Col. Anthony D. Bullock, of Cincinnati, president of the City 
and Suburban Telegraph Association and of the Bell Telephone 
Exchange, a prominent and wealthy capitalist and a highly 
esteemed citizen, died of apoplexy at his home in Mount Auburn, 
Friday evening, Oct. 8. He two sons, one in Williamsrown, 
Mass., and one in Cincinnati. Noman in Cincinnati was better 
known or more highly esteemed. 


INVENTORS’ RECORD. 


Patents issued September 30. 
Alarms and Signals :— Electric Alarm, A. Techira, 437,869. Fire- Alarm Sig- 
nal-Boz, J. Young, 487,668. 


Conductors, Conduits and Insulators : — Machine for Covering Wire, Cord, 
etc., K. Vogel, 437,966. Xlectric Cable, D. Brooks, Jr., 487,890. Conduit for 
Underground Wires, T. M. Morton, 487,445. Electric Conductor, E. Clark, 
487,568. Insulated Wire, C. F. Splitdorf, 497,082. 


Distribution: — Distribution and Regulation of Electric Currents, Е. Wilking 
and H. Müller, 487,272. System of Electrical Distribution, F. B. Rae, 
487,512. 

Dynamos and Motors:—XEleciríc-Motor Gearing, F. J. Sprague, 437,259. 
Dynamo-Electric Machine, W. Hochausen, 487,860. Electric Generator, W. 
M. Mordey, 437,501. Automatic Switch for Stationary Motors, F. B. Rae, 
487,662. Armature for Dynamo-Electric Machines, Е. B. Rae, 437,663. 


Galvanic and Thermo-Electric Batteries Galvanic Battery, Е. Н. 
Crosby, 487,393. Galvanic Battery, Q. A. Liebig and C. Willms, 437,460. 


Lamps and Appurtenances :—E£Zlectric Illuminated Letter, J. A. McEntee, 
487,226. Arc Lamp, J. A. Mosher, 437,502. Switch-Board for Electrio Light- 
ing Systems, R. F. Sawyer, 437,510. 

Measurement :—Electric Meter, R. N. Dyer, 437,188. 


Metal Working :— Welding Metals Electrically, C. L. Coffin, 437,570. Process 
of Electrically Welding Metals, C. L. Coffin, 497,571. Electric Forging Ap- 
paratus, G. Lander and J. H. Simpson, 437,054. 

Miscellaneous:—Method of Adjusting Watches, G. 8. Hunter and F. H. 
Corthell, 487,203 and 437,204. Apparatus for Adjusting Watches, G. 8. 
Hunter and F. H. Corthell, 487,205 and 487,206. Artificial Ground and Com- 
pound Metallic Circuit System, C. E. McElner, 487,311. Electric Cut-Out, 
E. E. Bailey, 487,824. Electric Hand-Switch, J. W. Battershall, 497,359. 
Electric Snap-Switch, W. Hochhausen, 487,859. Electric Cut-Out, W. J. 
Jenks, 487,362. Lightning Arrester, J. M. Kalbach, 437,808. Magnet- Wind- 
ing Machine, J. J. Wood, 437,887. Lightning Arrester for Nre- alarm 
Boxes, R. Hudie, 437,897. Rheostat or Rheotome, M. Deprez, 487,412. Elec- 
trical Switch, F. B. Rae, 487,518. Electric Switch, L. T. Stanley, 487,667. 


Railways and Appliances :— Electric Street-Car, L. H. Leber, 487,210. Elec- 
tric Railway System, C. K. Harding, 437,358. Propelling Device for Electric 
Cars, T. A. Edison, 437,428. Support and Insulator for Suspended Conduc- 
tors, C. J. Van Depoele, 437,538. Upward - Pressure Contact Device for Neo- 
tric Railways, C. J. Van Depoele, 487,534. Motor Truck for Electric- Rail- 
way Cars, C. J. Van Depoele, 437,585. 

Telegraphs:—A4utomatic Telegraphy, D. Kuhnhardt, 487,807. Telegraphy, 
T. A. Edison, 437,422.  Telegraph-Key, А. F. Purdy, 437,510. 

Telephones and Apparatus :—Coin-Operated Telephone Attachment, H. F. 
Dugan, 487,293. Phonograph, T. A. Edison, 437,423, 487,424 and 487,496, 
Phonograph- Recorder, T. A. Edison, 437,425. Method of Making Phono- 
gram-Blanks, T. A. Edison, 437,427.  Phonogram Blank, T. A. Edison. 
437,439. Mechanical Telephone, J. M. Russell, 437,094. 
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TRADE NOTES AND NOVELTIES 
RND MECHANICAL DEPARTMENT. 


THE UNICYCLE RAILWAY AT THE 8T. LOUIS EXPOSITION. 


The Turner system, which is known as the Unicycle Railroad, is 
shown in actual operation in the north end of the casement, at 
the St. Louis Electrical Exposition. A small Unicycle car, having 
a seating capacity for a motorman and two passengers, runs 
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ends which hold up the guide rails. Gauge peces are placed 
between the guide rails, resting on the upper flange of same by 
two hooks on each side. These gauge pieces serve as reste for the 
lower ends of angle and upright braces. The centre gauge piece 
of each section serves as a nut for a tension screw for tightening 
up the section. ` 

Fig. 2 shows a truck without the electric motor. The main 
double flange wheel runs on the main rail, revolving in bearings 
on two yokes from which are suspended the truck and car. The 
truck is provided with braces and beams which carry four small 
double flanged guide wheels. The guide wheels engage closely 


DS 
1 | 


FiGS 1 AND 2.—THE TURNER UNICYCLE RAILWAY. 


backward and forward on a sin 
length. A 1 h. p. Sprague motor supplies the motive 
The system by its novelty attracts widespread interest, an 
dreds of passengers are carried over it daily. 


The inventor has sought to devise a simple elevated structure 
composed of few parts and easily constructed. Fig. 1 Shows one 
) and rail are supported by 
pons which are well anchored into the earth. Side straps are 

ted to the main rail, and, extending downward, have hooked 


section of a span. The main 


gle rail elevated track 120 feet in with the guide rails, and thereby keep the car upright, and also 


wer. 
hun- 


lock the truck firmly to the main rail. 
The truck has a swivel motion. Anti-friction rollers pla 


tween the car bottom and truck frame working in a flang 


on the bottom of the car, thus permitting the car to turn a short 
curve with ease and safety. The beams which carry the anti- 


friction rollers are mounted on springs, thus enabling the car to 


ride сасу, 
The electric motor is geared to the spur wheel on the main 
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axle. The trolley wire is supported on oneside of the main beam. 
There is an automatic device not shown in the figure for 
ualizing the weight on the centre of the car and thus taking 
off all unnecessary friction. 
The system is preferably constructed as a double-line road, the 
two sets of tracks running parallel. The two lines can be braced 
together, and thus made more substantial. 


A NOVELTY IN INSULATION, 


Mr. Charles F. Splitdorf, of this city, has recently patented an 
interesting novelty, in the line of insulated wire, by which high 
insulation and fire-proof qualities are obtained. This is effected 
by covering the conductor with thin and narrow strips of mica, 


NEW SPLITDORF INSULATION. 


first protecting and strengthening the mica strips by wrapping 
them round with silk, cotton, paper or other pliable and non-con- 
ducting material. The illustration herewith shows Mr. Splitdorf's 
method of insulation. The high insulating property of mica 
would indicate that wire covered by this new method would be 
very useful in cases of severe strain upon the insulation, such as 
is frequently met with in electric railway motors. 


A NOVEL BILL OF FARE. 


A report gained currency last week that the distinguished 
inventor of jokes and pleasantries, Bill Nye, had been secured by 
the new firm of Alexander, Barney & Chapin as an expert. 
While willing to believe anything evincing enterprise on the part 
of the new house, the electrical public thought that in this 
instance there must be a mistake. The appearance during the 
week of a highly original ‘‘ menu,” confirms the report, however, 
and Mr. Nye is to be congratulated on his venture as an electrical 
humorist. Surely none but he would have thought of blue vitriol 
for soup; turtle gong as an entrée; insulated joints under the 
head of roasts; automatic drops for dessert ; and coffee in porous 
cups, with no grounds. We print the menu in full asa curiosity : 


OYSTERS. 
Neutral Points. 
SOUPS. 


Carbon. 


Crowfoot Zinc. 


Blue Vitriol. 
FISH. 


Poles. 


Pikes. 
Nippers. 
ALEXITE—BEST VINTAGE. 


Monkey Wrench. 
Turtle Gong. 


Jointe, Insulated. 
Spring Jack. 
Buzzer. 


ExTRA DRY BATTERY. 


DESSERT. 


Automatic Drops. 
Cones. 
Maple Balls. 
COFFEE. 
Porous Cups 
(no grounds). 
CIGARS. 
Electric Club. 
October 6, 1500. 
This tempting menu was sent all over the country to 
friends and future patrons of the house, and Monday, 6th, saw 
the beginning of the influx, the store at 20 Cortlandt street being 
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opened on that day for the first time for regular business. Lunch 
was served to three or four hundred visitors, among whom were 
the officials of all the leading electrical concerns in the city. There 
was also an excellent display of electrical supplies of all kinds. 


ACTIVITY OF THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CO. 


It is & fact, which experience in the electrical business bas al- 
ways manifested, that during the summer months, the industry is 
less active than during the remainder of the year. It is in the 
summer that the largest electric companies get an opportunity to 
catch up in filling those orders with which they are behind ; or 
else they have a chance for кошка апа getting ready for 
the time when the heavy fall trade begins. Reports from all over 
the country show that this year is the greatest the electrical in- 
dustry has ever known, and one of the largest companies is al- 
ready so stocked with contracts for the equipment of electric Hght- 
ing central station planta, for isolated plants, for electric railway 
equipment, etc., that the works are now being operated at their 
utmost capacity day and night, with every prospect of having to 
continue in that way for the entire winter. This company is the 
Westinghouse Electric and Manufacturing Company. 

Since the company entered the field of constructing electric 
railway motors, especially, it has been obliged to increase its 
facilities very extensively. The many advantages of the com- 

y’s railway motor have made it already familiar among most 
of the electric railway people in the country and the result is an 
influx of many contracts for street railway equipment. 

The total amount of orders for alternating current incan- 
descent lighting apparatus received during the month of Septem- 
ber, aggregate 28,250 lights, which is over a thousand lights for 
each working day. Besides this, the demand for Westinghouse 
alternating current arc lighting Ei geb, has been unusually 
heavy and the company is far behind with its orders in that de- 
репе In the electrical railway department it is the same. 

he company has orders for the equipment of forty roads, calling 
for machinery valued at almost one million dollars and still the de- 
mand ıs increasing. The noiseless motor of the company on the 
Pleasant Valley Electric line, in Pittsburgh, continues to attract 
attention. To give an idea of the silent manner in which the 
motor operates it is only necessary to remark that the officers of 
the street car line have been requested by residents along the 
route to place a small bell on the axle of the car in order to make 
dnos to the people its approach and thus prevent accidents to 
children. 

Among the new central station plants of alternating current 
lighting, the Westinghouse company has obtained contracts from 
Owensboro, Ind., 750 lights ; ron, O., 1500; Bedford, Ind., 750 
lights ; Norwalk, O., 1000 lights; Lykens, Pa., 750 lights; Penn 
Yan, N. Y., 750 lights. 

In addition a number of the older central station plants have 
increased their capacity considerably. Amongthose having con- 
tracted with the company for an increase during the month of 
September are: Englewood, а suburb of Chi „ III., for 3000 
lights; Bay City, Mich., 8000 lights; Duluth, Minn., 750 lights 
and Youngstown, O., 750 lighte. Itisremarkable in the latter 
case, that this plant in Youngstown is not yet in operation at all. 
After the company was organized, the management contracted 
with the Westinghouse Electric Co. for alternating current ap- 
paratus of a capacity of 2250 lights; but even before this ma- 
chinery had been installed the management realized that the 
demand was ter than it had been at first anticipated and 
therefore this increase was ordered. 


W. R. FLEMING & CO. 


The firm of W. R. Fleming & Co., 174 Fulton St., this city, 
have been very busily engaged in the installation of numerous elec- 
triclight plants. Representing the Ide and Ideal Engines, manu- 
factured by the Foundry and Machine Dep't, H'b'g., Pa., and having 
consequently both centre and side crank engines of the same 
merit and make to present to purchasers, they have found some 
advantage, as their business record shows, over their past position 
in the sale of side crank engines only. Probably one of the show- 
iest plants in New York city is being installed by them for run- 
ning an Edison incandescent plant for the Hotel Marlborough, at 
36th St. and Broadway. Two 80 h. р. self-oiling Ideal auto- 
matic engines will be the present engine equipment there. 

Contracts have just been made for engines of this style for the 
following well-known concerns: Ferry-boat “ New Brunswick,” 
40 h. p.; Fleischman & Co., New York, 30 h. p.; Browning, King 
& Co., New York, two 50 h. p. (6th order); Edison Ill. Co., New 
York, one 50 h. p.; Penn. R. R. Co., one 40 h. p.; Standard Oil 
Co., Jersey City, one 70 h. p.; C. H. Blanchard, New York, two 
80 h. p.; Johns-Pratt Co., Hartford, Conn., one 70 h. p. 

A number of large boiler plants have also been installed in the 
following towns : Providence, R. L, Martinsburg, W. Va., New 
bo city, Fort. Worth, Texas, Cordele, Ga., and Montgomery, 
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SCHIEREN BELTINGS IN ELECTRICAL PLANTS. 


About six months ago, Chas. A. Schieren & Co., of Ferry and 
Cliff streets, received an order from the Louisiana Electric Light 
Co., of New Orleans, for 160 feet, 72 inch, double leather belt, 
and 550 feet, 48 inch. This 72 inch 
belt, which is said to be the largest 
and heaviest leather belt in the world, 
has just been put on, and the firm 
have received a contract for a du- 
plicate 72 inch belt. This will make 
two such huge belts in that single 
plant, besides about 600 feet of the 
48 inch double. Chas. A. Schieren 
& Co., have lately extended their 
operations into the electric railway 
field, where they are already en- 
joging excellent success with their 
* Perforated ” electric belting. The 
porto one prevent air cushions 

rom forming under the belt, and 
hence the leather retains a firmer 
grip on the pulleys without slipping. 
The perforated belts will run wit 

greater slack without slipping than 
any unperforated belt, consequently 


The Belt. 
there is less strain on the bearings and the belts adapt themselves 


to the uneven strain of railway work, which is a 
viz: the load is all thrown on at once, and all t 
suddenly. They have 
sold perforated electric 
belts to a great many 
electric railways, among 
which are the following : 
Utica, N. Y., Belt Line 
R. R. Co.; Seashore Elec- 
tric Railway Co., Asbury 
Park, N. J.; Pennsylvania 
Motor Co., Easton, Pa.; 
Binghamton, N. Y., St. 
Railway Co.; Daft Elec- 
tric Co., Philadelphia, Pa.; 
Omaha, N 55 mx 
way Co.; Edison Elec. Ill. 
Co. Brockton, Mass.; Ed- Making the Bou 

ison Elec. Ill. Co., Newport, R. I.; Bangor, Me., Elec. Light & Power 
Co.; San Antonio, Tex., Street Railway Co.; Joliet, Ill., Street 
Railway Co.; Greenwood & Greenlawn R. R. Co., Columbus, O.; 
Naumkeag Street Railway Co., Salem, Mass.; Metropolitan Street 
Railway Co., Toronto, Ont. 
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A NEW DININCG ROOM PUSH. 


It would seem that so simple a thing as a push-button leaves 
little room for improvement or change, but this is not wholly 
true. In the case of pushes used in connection with a wall or 
floor connection and a flexible cord, the extension part of the 
floor-push is now considered quite essential. Still the push but- 
ton which is in use may be on the table, or on the lap of the 
hostess, or very likely on the floor, unless special pains are taken 
to look after it. But this is to beso no longer, for Mr. Chas. G. 
Armstrong has designed an attachment which holds the push in 
any desired place. It is evident from the cut that the new push 


THE ARMSTRONG DiNING-ROoOM PUSH. 


can readily be slipped on to the edge of the table, or on one of 
the side panels, or even on a chair. Whether the push is upper- 
most, or is concealed by being turned downward, it is always 
just where you put it. Any styleof push-button can be furnished 
with this improvement, and the Great Western Electric Supply 
Co. will undoubtedly find a great demand for it. 
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NEW ENGLAND TRADE NOTES. 


THE TRIPP MANUFACTURING COMPANY, of Boston, will be rep- 
resented at the Street Railway Convention, to be held at Buffalo, 
this month, and will have on exhibition a large model of their 
standard electric trucks, which are meeting with such favor with 
the street railway companies. The model will be equipped with 
the Tripp Anti-Friction Journal Bearings. 


THE BRYANT ELECTRIC CoMPANY, of Bridgeport, Conn., have 
issued & neat little pamphlet, illustrating their specialties in 
switches, sockets, cut-outs, etc., with prices of same. These 
goods are having a large sale and the Bryant Company are already 
making arrangements to double their capacity. 


E. S. RITCHIE & Sons, of Brookline, Mass., have issued a 
complete catalogue of electrical testing instruments suitable for 
factory and laboratory use. The quality of these instruments, 
both in material and workmanship, is of a high standard, and are 
much more reasonable in price than those of foreign manufacture. 
Messrs. Ritchie & Sons supply the schools and colleges with these 
instruments, and are prepared also to build any special instru- 
ments which may be desired. A perusal of the catalogue will 
repay the reader, and they are useful to have at hand for reference 
at all times. 


THE ROBINSON RADIAL CAR COMPANY have received an order 
from the West End Street Railway Company, for 85 more horse 
cars, fitted with the Robinson Radial truck. 


THE TROPICAL AMERICAN ,TELEPHONE COMPANY has secured 
the exclusive right to a new long distance telephone set, capable 
of transmitting 500 miles, for export purposes to the countries 
controlled by them. 


THE THOMSON ELECTRIC WELDING COMPANY has leased three 
complete machines to Mr. Edison for use at his Schenectady 
works in welding copper wire from No. 20 toone-half inch. They 
will be delivered within 30 days, and are expected to make 8000 
welds per day. . 


WESTERN TRADE NOTES. 


THE SPERRY ELECTRIC COMPANY are pushed to their utmost 
capacity filling orders for their arc light apparatus, and the de- 
mand for the new triple carbon arc lamp is increasing all the 
time. 

J. Lana & Co., 44 Michigan street, Chicago, are very busy 
manufacturing the well known Lang & Andrews main line 
switches. They are largely used all over the country, especially 
for heavy currents, on account of their extreme simplicity and 
reliability. The new switches recently placed upon the market 
2 alternating current work are also giving the greatest satis- 

action. 


WM. BARAGWANATH & Son, 56 W. Division street, Chicago, 
have just completed a monster heater ordered a short while ago 
by the Chicago Edison Company, which weighs about 11 tons. 
Their shop is well filled with work on heaters of all sizes, and the 
large numbers which they have placed are spoken of in the high- 
est terms of commendation by their users. 


THE WESTERN POWER CONSTRUCTION COMPANY are meeting 
with the greatest success in building and equipping power plants. 
The McIntosh-Sey mour engines, for which they are the exclusive 
Western agents, are giving the beet of satisfaction wherever the 
have been installed, and are specially noticeable by reason of their 
noiseless running, regulation under variable loads, and high 
efficiency. 


Mr. W. J. FLOYD, who has recently joined the forces of the 
Sperry Electric Company as sales agent, is meeting with good 
success in pushing the apparatus of this well known company, 
and has already closed several large deals. Both the Sperry Com- 
pany and Mr. Floyd are to be congratulated on the connection. 


THE ELECTRICAL SUPPLY Co., 171 Randolph street, are as 
usual receiving orders from all parts of the country for their 
many specialties. They are continually adding new and valuable 
devices to their large line of supplies. They are doing a very 
large business in Habirshaw wire, for which they are the West- 
ern agente. The high insulating properties and toughness of this 
insulation are known from one end of the country to the other, and 
a ан quantity of it is in use in places where a high grade wire із 
called for. 


THE PUMPELLY STORAGE BATTERY COMPANY are making a 
large quantity of cells with their new method of sealing recently 
introduced by them. Their batteries are remarkable for the 
heavy discharge they will stand without buckling of the plates, 
and the general rough usage to which they can be subjected with- 
out injury or deterioration. The company are paying special 
attention to traction work, and manufacturing a very durable 
and compact cell specially adapted for this use. 
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THE RUSSELL ARC LAMP AT THE ST. LOUIS 
EXPOSITION. 


THE Russell Electric Lamp Co., of 85 Water street, Boston, ex- 
hibit their 7 and 10 ampere arc lamps in operation. The new 
lamps attracts a great deal of attention among both electric light 
people and users of arc lights. "P NP 

he novel feature of this lamp consists in substituting a car- 
bon disc in place of the upper carbon rod. The upper carbon 
holder is controlled by a simple clutch device precisely as in the 
ordinary single carbon lamp. The carbon disc is attached to an 
axis by a very simple device and the axis is pressed into bearings 
in the ends of a yoke pin carried by the upper carbon holder. 
The axis carries a small pinion which engages with a rack. The 
rack isstationary and has no movement. By the movement of 
the upper carbon holder, the pinion—being engaged with the 
stationary rack—is caused to rotate and thusa rotary motion is 


КОВ. 1 AND 2.—RUSSELL ARC LAMP. 


given tothe carbon disc. A fresh and unburned portion of the 
carbon disc is, therefore, steadily being brought into the arc. The 
disc of course has aslight vertical motion by reason of the feed- 
ing action of the clutch, but the rotary motion caused by the rack 
and pinion is the 5 and the one on which the perfection of 
re tion depends. 

In the 10 ampere lamp the disc is about 41$ inches in diameter, 
and the lower carbon, which is of the ordinary pencil form, is from 
9 to 15 inches in length according to requirements. The 12 hour 
lamps are 88 inches in length and consume 9 inches of carbon, 
while the 24 hour lamps are 50 inches in length and consume 16 
inches of carbon. Some of the advantages claimed for the lamp 
are that no light is wasted. The carbon disc being slightly 
thicker than the lower carbon, the rays are thrown out horizontally. 
There being less carbon resistance, less electric energy is required 
to produce a given light; and there is less cost for carbons 
hour of lighting. Being shorter, it is specially suitable for ingide 
use; and being of simple mechanical construction without com- 
plicated small parts, it is not liable to get out of order or to require 
delicate adjustment. 

ORDERS FOR FITCHBURG ENGINES. 

The Fitchburg Steam Engine Co. have recently received through 
their Philadelphia representative, Mr. G. H. Conner, Builders 
Exchange, the following orders :—Complete steam plant for the 
Suburban Electric Light Co., Tacony, Pa., for two 400 h. p. com- 
pound condensing slow speed engines, boilers, pumps &c. Also 
plant for the Powelton Electric Co., Philadelphia, for two 250 h. 
p. compound condensing slow speed engines, pumps, &c. Also 
one 250 h. p. engine for the Frog Moor Mills, Frankford, Pa. 
Also engine, &c., for Jacob Miller Sons & Co., Bordentown, N. J. 
Also two engines, boilers, bleach, &c., for the paper mill of T. 8. 
Marshal! & Son, Yorklyn, Del. They are also building a large 
compound condensing engine for the Quincy Market Cold Storage 
Co., Boston. Also for Clinton (Mass.) Electric Light Co.; Morgan 
Envelope Co., Springfield, Mass. ; Farley Paper Co., Erving, Mass. ; 
Boston Rubber Shoe Co. ; Meriden Britannia Co., Meriden, Ct.; 
C. Parker Co., Meriden, Ct. ; Crosby Steam Gauge Co., Boston. 
Also complete plant for a large brick company in rgia. They 
are just starting engine for the Princeton (N. J.) Electric Light Co. 
They have also orders through their Chicago agents, Messrs. 
Kimball & Teal, 100 h. p. 80 h. p., and 75 h. p. engines for Chicago. 
Also 100 h. p. engine for Geneseo (Ill.) Electric Light Co., and are 
also building fourth engine for the large paper mill of P. H. 
Glatfelter, Spring Grove, Pa. This company have just completed 
a large сри for the О. 8. Government at the Watervliet Arsenal, 
Tr Oy ? 6 6 
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THE VAN NUIS “ AJAX" SWITCHES. 


Mr. C. S. Van Nuis, of 74 Cortlandt street, who has for some 
time past been сонш himself very successfully to the design- 
ing and manufacture of switches for heavy currents, will be pres- 
ent at the Buffalo Street Railway Convention with a full line of 
„Ajax switches for street railway purposes. As is well known, 
the currents required in railway work are of heavy amperenge. 
and Mr. Van Nuis has shown most creditable ingenuity in meet- 
ing the problems of the case. 


THE RIVER AND RAIL STORAGE BATTERY. 


The River and Rail Storage Battery Co. are about to issue a 
neat and tasteful catalogue of their storage batteries for various 
purposes, including medical use, phonograph work, domestic uses, 
etc. The company are receiving very flattering notices from those 
who have bought their batteries, and this new catalogue will serve 
to describe the merits of the cell to such as have not yet tried it. 


THE NATIONAL SYSTEM AT JENKINTOWN, PA. 


Mr. L. N. Cox, the agent of the National system at „мелш 
ton, D. C., received recently the following letter from Mr. J. W. 
Ridpath, secretary of the Jenkintown, Pa., Light Co.:: We have 
a 1,000-light National machine running in a temporary plant, with 
a 25 h. p. engine, and furnishing 500 lights. ith all the disad- 
vantages under which we are laboring, the light is good, strong 
and steady." 


THE WHITE DAISY " RAIL CHAIRS. 


Mr. R. T. White, the well-known inventor of the Daisy" 
chair, etc., will bein attendance at the Buffalo convention next 
week with a model of his elevated railroad, cable road and con- 
duit, ‘‘ Daisy chairs and girder rails, ‘‘ Eureka” or channel iron 
form of street railway construction, and other novelties. This 
display of important novelties will prove very attractive. 


THE WAINWRIGHT HEATERS, CONDENSERS, ETC. 


The Wainwright Manufacturing Co., of Massachusetts, report 
a very large business for August and September in their improved 
corrugated tube feed water heaters, ace condenser and expan- 
Bon joints. In these 11 tioy Aro 94 heaters and con- 

ensers, aggregatin ; . p., an ge expansion jointa, 
8", 12”, 145 10 18 and 20". E 

The following large concerns were among their customers for 
heaters, condensers and expansion 008, іп the above period: 
Clinton Electric Light Co., Mass., h. p.; New Bedford Gas 
Light Co., New ord, 700 h. p.; Fitchburg Steam Engine Co., 
Mass., 5 heaters, 800 h. p.; City of Easton Electric Light De 
ment, Pa., 400 h. p,; Waltham Gas and Electric 5 0 Co.. = 
800 h. p.; Plymouth Electric Light Co., Mass., 250 h. p. 

Many of the orders for heaters and condensers were made up in 
sizes from 20 h. p. to 150 h. p., inclusive, shipped to the following 
places: Mexico, South Carolina, Massachusetts, Maine, Connecti- 
cut, Illinois, Ohio, Pennsylvania, New Jersey, Minnesota, New 
York, Wisconsin, Long Island, West Virginia, Kentucky and 
Rhode Island. Among the orders for expansion joints were: West 
End Street Railway Co., Boston, 14, and Narragansett Electric 
Light Co., Providence, R. I., 2. 

This company's business since their organization in 1889 has 
increased to a very great extent; and they now have the chief 
works in their line of goods in the country. They own exclu- 
sively all patents previously controlled by the Wainwright Manu- 
facturing Co., besides many valuable patents granted since their 
organization. 

The direct cause of their success is the great efficiency of their 
specialties, the prices of which are lower than for the ordinary 
manufactures. 

Besides the above specialties this company does & good busi- 
ness in automatic gauge valves, corrugated copper baskets and 
Barnard's separators. 


AN AUTOMATIC CUT-OUT CLOCK IN A BROADWAY STORE. 


Jackson's mourning store people, No. 777 Broadway, are light- 
ing their show windows with 10 incandescent lamps. The United 
States Electric Light Co. has put in an automatic clock and cut- 
out, which extinguishes the lights at midnight (or as soon before 
as necessary), thus saving the expense to the consumer of usin 
the lights later than n and also saving the cost and trouble 
of a man to extinguish them at the desired hour. This is a case 
where the purchaser was looking for just such a device, before 
adopting electricity for illuminating purposes at night. The 
number of show windows throughout the country which are wired 
and fitted for electricity, but which are not used on account of 
the aforesaid expense, is very large. To such, the automatic 
clock and cut-out is a boon, as well as a profit to the electric light 
companies, W.H. Gordon & Co., 115 way, N. Y., have 
taken the general agency for this automatio clock and cut-out. 


THE 


Electrical Engineer. 


Vor. X. 


WORK ON THE WEST END STATION, THE LARG- 
EST ELECTRIC POWER HOUSE IN THE WORLD. 


BY A. C. SHAW. 


IN view of the interest which naturally tends 
towards the application of electricity to street 
car propulsion, at this time, owing to the 

— meeting of the Street Ка lway companies in 
Buffalo, I have thought there would be many persons glad 
to see the two engravings herewith showing the state of 


Elec. Engr. м.ү. 


Боа. 1.—BoiLER HOUSE, ELECTRIC POWER STATION, WEST END RaILWay, BOSTON, MASS. 


the buildings for the reception of the largest electric 

ower plant in the world, in process of construction for the 
West End Street Railway Company, of Boston. The build- 
ings are at present in a very unfinished condition, as shown by 
the engravings, yet so much interest is taken in the pro- 
gress of this station, that I believe the pictures will 
attract some attention. The work on the foundations was 
begun about the first of October, 1889, so that one year 
has already elapsed, and, though apparently it is a long 
time, the nature of the ground and the immense amount of 
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piling that was necessary must be borne in mind. Fig. 1 
represents a view looking through the boiler house, and 
shows the style of the girder roof and the extent of the 
area required for the boilers. Fig. 2 is a view looking 
down on the foundation work for the large Corliss engines, 
and gives an excellent idea of the magnitude of the work. 
The foundation work is now all completed, about 8,000 piles 
having been driven, and about 35,000 tons of concrete 
and masonry used in its construction. The boiler house 
has been built for the full capacity of the steam power 
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required, namely, 6, 500 horse- power, though there will be 
steam enough for engine capacity of 13,000 horse- power. 
The dimensions of the house are 158 feet by 79 feet 6 
inches, and six batteries of Babcock & Wilcox boilers of 
500 horse-power each will be put in at present. The walls 
are of brick 33 feet high, and the girders of the double 
Fink truss type, built by the Boston Bridge Works, are all 
in pesition as shown. "They are five in number, and have 
aspan of 85 feet 10 inches. The chimney rests on a 
base 56 feet square, tapering to 30 feet at the top of the 
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foundation. It is now up 192 feet, measuring about 19 
feet in diameter where it is now, and is 26 feet 8 inches 
in diameter at its base, It will ultimately have a height of 
252 feet. Adjacent to the chimney and between the boiler 
house and the power house are the economizer rooms, 
pump room, toilet room and feeder rooms. The power 
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The power house measures about 176 feet in width by 
about 150 feet long, and there will be a temporary wa 
built on the Harrison Avenue side, that is, the side furthest 
from the boiler house, as it is the ultimate intention to put 
in seven other similar engines, though the increase will 
probably not be made for two or three years. The en- 
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Fia. 2.—ENGINE AND DYNAMo HOUSE, ELECTRIC POWER STATION, WEST END RAILWAY, BOSTON, Mass. 


house has foundations for six 1000 h. p. engines, now being 
built by E. P. Allis & Company, of Milwaukee, Wis., 
three being ranged on each side with the fly-wheels facing 
one another. e engine foundations are about 60 feet by 
14 feet at the bottom, and 45 feet by 9 feet at the top. 
There is 12 feet of solid masonry, 9 feet of brick work, 
and a 20-inch stone slab on top for the engine to rest on. 


graving shows the Fink truss, of which there are three, for 
the roof of the central part of the power house, covering 
the countershafting and dynamo floor. The trusses for 
the roof over the engines will be similar in design, and will 
rest one side on the middle trusses, and the other on the 
walls of the building, which are not yet completed. The 
roof will probably be completed by December Ist, when 
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the aotive setting of the engines and boilers will commence, 
and itis expected by ur 1891, to have some of the 
engrines 8 for work. The work is being rapidly carried 
on, and is attracting great attention on the part of 
visitors from all parts of the world. 


THE RAE ELECTRIC RAILWAY SYSTEM. 


As our readers may be aware, one of the first electric 
railways put into operation was the Highland Park Electric 
Railway, which was started іп 1884, and is still in success- 
ful operation, This road was built by the Detroit Electrical 
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Beginning with the main source of power, the electric 
generator, we would call attention to a number of novel 
features entering into the construction of the Rae railway 
power generator. 'This machine, which is illustrated in 
the accompanying engraving, Fig. !, is built in sizes of 
40,000, 65,000, and 80,000 watts. The standard k. M. F. 
of 580 volts is maintained throughout the Rae system, and 
in order to avoid variation in potential on the line, with 
its consequent ill effects, the generators are compound | 
wound. e field magnets, in order to obtain the highest 
magnetic effects, are made with wrought iron cores, and so 
that the magnetic strength may remain equal through- 
out the circuit, the cast iron employed for the yoke pieces 
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FIG. 1.—THE RAE RAILWAY POWER GENERATOR. 


Works, who some time ago put their railway and motor 
department in charge of Mr. Frank B. Rae, as electrical 
engineer, who has developed the system so that it represents 
As a complete 


to-day a whole, complete in every detail. 


Еа. 2.—SINGLE MOTOR TRUCK, 


description of the Rae system has not yet appeared, we 
present such an one to readers, from which it will be 


evident that Mr. Rea has struck out on a new line in more 


than one direction. 


is made of a section equivalent in magnetic capacity to 
that of the wrought iron. 

Experiment has shown that the influence of the com- 
pound winding is enhanced by placing that winding as 
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RAE ELECTRIC RAILWAY SYBTEM, 


close to the armature as practicable. This has been carried.. 
out in the present instance by placing the winding on the 
cast iron yokes at the end of the cores. The compound 
winding, it will be noticed, consists of a flat ribbon of.. 
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copper, which is made equal in section to that of the arma- 
ture conductors. 

The Siemens armature, which is employed, is encircled 
by pole pieces, whichare made equal in length to that of 
the armature by being- extended at right angles to the 
main yoke pieces. The armature is built up of soft iron 
discs .007 inch in diameter, covered with shellaced tissue 
paper, and at every 20 discs a layer of shellaced cloth is 
interposed in order to thoroughly provide against the genera- 
tion of Foucault currents. These discs are mounted on 
four brass splines, let into the shaft, and so arranged that an 
air space is left between the shaft and the inner diameter of 
the disces. By this construction it will be seen that no 
magnetic lines pass into the shaft, being prevented 
from doing so by the intervening air space ; and thus prac- 
tically entirely avoiding leakage and straying of lines from 
the shaft and bearings. The commutators of all the ma- 
chines have 80 sections, and the following are the electrical 
dimensions of the 65,000 watt machine : Armature wire, 
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ground in inore than one quarter among electric railway 
engineers, Mr. Rae employs but a single motor on his car, 
gearing it to both axles. The reduction of the source of 
power to a single machine brings with it advantages which 
cannot bedenied ; involving, as it does, the equal dis- 
tribution of power, irrespective of the load on the axles, 
and reduction in the number of gears and frictional sur- 
faces, and the possibility of employing larger diameters of 
oi and pinions, with larger wearing surfaces. The general 

esign of the Rae truck is shown in the accompanying en- 
graving, Fig. 2, and Fig. 3 shows the same in plan. "The 
motor has fields and poles of solid wrought iron forged, 
with the end yokes only of cast iron. From the sides of the 
pole pieces extend brass arms, which support the armature. 
A pinion at one end of the armature shaft gears directly 
with the gear of a counter shaft, which transmits the 
motion to both main axles by a bevel gear at each end. 
By this arrangement the speed of the motor does not exceed 
900 revolutions at the full speed of the car. 


| Ко. 8—PLAN VIEW OF TRUCK, RAE ELECTRIC RAILWAY SYSTEM. 


1,000 feet of No. 4 B. & S., resistance, .061 ohm. Shunt 
winding, No. 17 B. & S., resistance, 250 ohms. The series 
coil, as above stated, has a carrying capacity equivalent to 
that of the armature, and consists of 60 turns complete, 
15 in each coil. 

Particular care has been taken with the connections of 
the machine, which are all permanently made before bein 
Bent from the works. "These connections are all composed 
of vopper bars, corded and covered with insulating paint, 
which is afterwards polished to resemble hard rubber. The 
shafts and bearings of the machine are extra heavy to 
withstand the sudden strains which are frequently expe- 
rienced in railway work. 

We come now to what is probably the most important ele- 
ment of an electric railway system, and that is, the motor 
and track upon which it is mounted. Much has been said 
and written in the past on the method of gearing employed, 
and the relative advantages and disadvantages of each. In 
acoordance with the tendency which seems to be gaining 


- 


The frame on which the motor and gears are mounted 
is made of channel iron bars with carefully leveled joints, 
planed square and true, put together with hot rivets, and 
finally tested for spring. The frame is absolutely rigid, 
in contradistinction to the usual practice of flexible con- 
struction of the motor support. To that end the axles are 
mounted in rigid bearings and side motion prevented by 
the use of graphite friction collars, which can be taken up 
when they wear. This avoids all back lash of the gear and 
consequent noise. The bevel gears are thoroughly encased 
in dust-proof boxes and run in oil, The motor is entirely 
insulated, being supported at the sides, as shown, by 24 
inch oak pieces saturated in asphalt, and in addition by 
the raw hide or leatheroid pinions employed. The motor 
is of 30h. p., and in the 16-foot car type a 6-foot wheel 
base is employed. 

Special attention has been paid by Mr. Rae to the ques- 
tion of lubrication, and for that purpose all the bearings 
are bushed with graphite, doing away, practically, with oil, 
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and thus avoiding the dirt and other inconviences attend- 
ant on its цве. | 

The motor employed on the car is series wound, and the 
means employed for its regulation by the motorman on 
the platform are exceedingly simple. 'The arrangement 
for that purpose is shown in the accompanying engraving, 
Fig. 4. The regulation of speed is effected by the inter- 
position of four resistances through the medium of 
аъ very simple switch. These resistances are succes- 
sively connected with the circuit in parallel, and finally 
short-circuited. The switch and rheostat containing these 
resistances is placed under the car, entirely out of the 
way, and on the platform of the car the single 
handle illustrated in Fig. 4 is placed. This is moved in 
one direction, or the other, for going ahead, or reversing. 
At the centre point a stop is provided, shown below the 
plate, to prevent accidental reversal of the motor by the 
motorman throwing the switch handle over beyond the 
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Fig. 4.—SwirCH-HANDLE ON PLATFORM. 


middle point. By pulling out the stop, however, the 
handle can be reversed. The space occupied on the plat- 
form by this arrangement is very small and does not inter- 
fere with the occupancy of the platform by passengers. 

A number of other details of this system relating to the 
overhead construction will also interest our readers. 
Among these are the trolley and trolley stand. These are 
illustrated in the engravings, Figs. 5 and 6. The trolley 
wheel, it will be noticed, is mounted upon a tubular steel 
pole, made in one piece, and drawn to three reductions, 
being 4 inch in diameter at the top and one inch at the 
bottom. This makes an exceedingly light and strong pole, 
and thus avoids considerable strain on the trolley stand 
mounted on the top of the car. The stand, shown in Fig. 
6, is of special construction, and so designed that the ten- 
sion on the springs is equalized throughout the range of 
motion of the pole. This is accomplished by an arrange- 
ment which changes the leverage between the spring and 
the stub end of the pole. 
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The trolley wheel itself, mounted on the top of the pole, 
has a bearing centre of phosphor bronze, the flanged sides 
which maintain the wheel in contact with the wire being 
of steel. In order to avoid oiling of the trolley wheel, 


Fia. 5.—TROLLEY WHEEL AND POLE. 


graphite bearings are employed ; the metal of the pole is 
also used as a conductor leading from the line wire to the 
motor. 

Mr. Rae has also designed a special trolley line hanger 
and insulator. This consists of a bell-shaped, porcelain or 
lava insulator, Fig. 7, with a groove in its head, in which 
is inserted a brass clamp provided with yokes. A brass 
bolt is let through the insulator and secured by a nut at 
the top. This nut fits into a square socket, which is then 
filled up with insulating material. The clamp to which 
the line wire is attached is swiveled so as to give full play 
to the wire. These clamps are of brass. After being 
hooked on to the span wires the hooks are closed at the 
lower ends, which firmly secures the insulator in position. 

In all Mr. Rae’s overhead work the use of solder for 
connecting the various parts has been entirely avoided, as 
experience has shown that the heat required to sweat the 
parts together softens the copper, and when, later on, the 
slack is taken up, the copper draws at the point where the 
heat has been applied. To avoid this, therefore, screw 
clamps are employed throughout. Thus, as just pointed 
out in the case of the insulator, the wire is clamped to the 
swiveled suspension and the lower edges of the clamps 
brought down to a knife edge, so that the trolley passes 
under the insulator smoothly and without jumping. 

This idea has also been carried out in the strain plates 
employed. These plates are put in at distances of about 1,000 
feet, to take the strain off the line, and are also employed 
at curves, being so arranged as to pull the trolley wire 
towards the curve and thus to relieve the poles at the 


Fig. 6.—TROLLEY STAND ON ТОР OF CAR. | 


curve of all strain. The pull off used by Mr. Rae embodies 
this same clamp feature. It is made of a wooden di 
saturated in paraffin and having brass ferrules at each end. 
The goose neck is made of steel and the whole is painted 
with insulating paint. S 
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Among the various station details employed in connec- 
tion with the Rae system, space permits our drawing 
attention to only two; these are, the ammeter and the 
main switch. The former, which is shown in the engraving, 


к. 7—TROLLEY LINE HANGER AND INSULATOR. 


Fig. 8, is what is known as the Rae horn ammeter, taking 
its name from the shape of the iron core employed. The 
divisions are practically equidistant over the full range of 
the scale. 

The compound station switch has three pairs of contacts 
so arranged that the attendant, of necessity, closes the 
proper contacts at the proper time, and, vice versa, opens 
them in their proper order. Thus, the uppermost of the 
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which is now in successful operation in various cities» 
among them Detroit, Mich., Elkhart, Ind., Fort Worth: 
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Fia. 8—RAE HORN AMMETER. 
Tex., Saginaw, Mich., and other places. The accom 
ing illustration, Fig. 9, shows a view of one of these ro 
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Fia. 9.—SAGINAW UNION STREET RAILWAY, RAE SYSTEM. 


three switches is connected to the trolley wire bus, the 
central one to the neutral bus and the lower to the ground. 
In this way the proper connections and disconnections are 
made automatically. 

These constitute the main features of the Rae system, 


has been remarked that the ease of riding and freedom from 
noise in the operation of these cars are noteworthy, and 
the employment of a single motor in place of the custom- 
ary two is also a feature which the operators of electric 
rallways will appreciate. 
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BUILDING MOTORS FOR THE SHORT ELECTRIC 
RAILWAY SYSTEM. 


To an electrical engineer few topics are more vital than 
those which pertain to the design and construction of the 
apparatus he has to handle in lighting and power. We be- 
lieve, therefore, that a large number of our readers will be 
interested in the illustrations and data here given with 
regard to the apparatus employed for the Short system of 
electrio railways. As the electrical public is aware, this 

paratus is built at the extensive works of the Brush 


a 
Hleotrio Co., in Cleveland. Our admirable contemporay, 


the Street Railway Journal, of whose special field elec- 
tricity has now taken possession in so remarkablea manner, 
devotes in its October issue several pages to an illustrated 
description of the works and their motor product, and has 
done the thing so well, for its readers, that we are happy 
to reproduce and abstract some of the matter in the article, 
for our own. | 

It will be remembered probably, that in the Short rail- 
way system, the familiar Brush machine, that has done so 
much yeoman and pioneer service as a generator, is em- 
ployed as a motor. It has, however, been modified in 
various particulars by Mr, S. H. Short, and now embodies 
the experience that years of up hill work have given him. 
As built for railwa 
and generator core is thin sheet iron which comes in strips 
eight feet long and nine inches wide for the generator and 
five and three-eighths inches wide for the motor. These 
strips are first rivetted together end to end and wound on a 
temporary spool, forming a ribbon 920 ft. long for the gen- 
erator armature and 320 ft. for that of the motor. The 
spool is then mounted on a shaft and the thin iron ribbon 
is wound very tightly upon a foundation ring placed ina 
lathe, as show in Fig. 1, and each concentric ring of the 
metal is separated or insulated from the other by a strip of 
manilla paper of the same width, wound off a spool placed 
on the opposite side of the machine. Two workmen at- 
tend to the winding, and as the spool slowly revolves 
one of them hammers the layers firmly together. As the 
splice comes in, the machine is stopped for a moment and 
a small hole is cut in the layer that comes just over the 
rivetted section so that there is no enlargement of the roll 
at this point. 'The ring of the generator when wound 
weighs 520 lbs. and that of the motor 109 lbs. "The object 
of making the armature cores of laminated instead of solid 
iron is of course to prevent the generation of eddy currents 


Ба. 1.—WINDING IRON CORE OF SHORT RAILWAY MOTOR. 


which would cause the core to heat. The next operation 
is to drill through the rim of the ring in the direction of 
the centre, and then rivet the layers and foundation ring 
firmly together, The rings are then taken to the milling 
machines, of which there are six for this purpose and one 
of which is shown in Fig. 2, and pockets or slots are milled 
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work, the material for the armature . 
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in each edge of the rim as shown. In the generator ring 
forty-eight slots are milled. These are spaced at irregular 
intervals, but are usually about an inch apart, one-half inch 
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Fig. 2.—MILLING SLOTS IN ARMATURE CORE. 


wide and nearly two inches deep. In the motor ring are 


thirty-two slots. 


After leaving the milling machines the slots are smoothed 
up with a file, the corners of the base are rounded off and 
the ring is ready for the winding. 

Fig. 3 illustrates the method of winding the arma- 
tures. Three men work together on the large one, which 
is about two feet in diameter, and one on the motor arma- 
ture which is one foot in diameter. The winding consists 
in placing a number of coils of insulated wire around the 
rim within the slots, and when wound the wire in each 
slot is called a “bobbin” "The wire for the generator is 
first cut in sections of suitable length, the ends are coiled 
up for convenience in handling and in the middle a portion 
of the insulation is removed and a thin metal strip is 
soldered to the wire. These strips come directly between 
the slots on the inside of the. ring and are provided for 
connecting the bobbins together. Before winding, the 
walls of the slot and both surfaces of the ring are carefully 
covered with insulating material, consisting of asbestos 
ribbon, rubber cloth and fibrous material having plates of 
mica between its layers. As the winding proceeds, strips 
of canvas are placed between the different coils of wire, 
the wires are tied firmly together, and painted over with 
shellac varnish. About fifty feet of -$y of an inch wire 
are required for winding each bobbin on the motor arma- 
ture, and there are in all thirty-two bobbins. For each of 
the forty-eight bobbins of the Lang] fifty-one feet of 
1; of an inch wire are required, which is wound in eight 
coils. It takes one man four days to wind the armature of 
the motor, and three men six days to wind that of the gen- 
erator. When finished the ring is baked for about twelve 
hours in an oven kept at a high 5 by steam heat, 
for the purpose of drying the shellac. The ends of the 
wire composing each bobbin are left in a coil of sufficient 
length, as shown in the figure, to which a small cable is 
attached for connecting each with the segments of the 
commutator. 

The process of making the commutator is an interesting 
one. The bars of copper are cast or forged in peculiar 
shape, usually two inches wide and ten inches long, wedge 
shaped through their breadth and with fillets near the ends 


which are drilled to reoeive the wires that connect them 
with the bobbins. ‘The ends of each bobbin are connected 
with a bar, so that there are as many bars in a commutator 


Fic. 8.—WINDING ARMATURE OF SHORT RAILWAY MOTOR. 


as there are bobbins. The bars are first set up separated 
from each other by mica sheets inside of a cast-iron cylin- 
der having numerous threaded bolts through the shell. 
When all are arranged the bolts are turned up and the bars 
are brought firmly together and held by shellac and other 
cementing material. The mica for this work is the best 
imported India, and is prepared with great care. It is 
carefully split and inspected, and in making up a plate, 
which is about one-sixteenth of an inch in thickness, sev- 
eral sheets from different blocks are placed together so as 
to prevent the possibility of forming a short circuit be- 
tween any two bars by means of any bit of iron ore that 
might be in the mica. Each sheet is covered with shellac 
and the plates are baked to harden the varnish before 


чиш 
hen completed їп the above manner the surface is 
turned off and polished till it is very smooth and true, and 
the separate bars are drilled at their ends for receiving the 
connecting cables. 

At another table in the machine shop is witnessed the 
орла of placing the hub or bearing in the armature. 

he hub is made of German silver and consists of a sleeve 
or thimble having four short thin spokes, the outer edges 
of which are designed to fit in narrow grooves cut on the 
inner surface of the foundation rings. These are then 
keyed in and the armature and commutator are ready for 
mounting on their shafts. 


—— . а nts be 


Fic. 4.—STaND FOR TESTING MOTORS. 


While we have been watching the above operation a 
number of. men and machines have been at work turning 
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up.the generator and motor shafts. Seven lathes are 
required for this work, and there are three machines mak- 
ing collars and nuts for the shafts. The shaft with its 
armature and commutator now goes to the connecting 
room, where the bobbins are connected with the bars of 
the commutator, Here are a number of young men at 
work; some are soldering the connecting cables to the coils 
of the bobbins ; others are rivetting the other ends to the 
commutator bars. The connecting cables are about two 
feet long, one-eighth of an inch in diameter, and are made 
of eighty-four exceedingly fine copper wires—No. 50, 
almost as fine as horse hair. 

In an adjoining room—the “kindergarten department ” 
it is called—are a dozen small boys making up these cables. 
The wire comes braided into a large cable, nearly an inch 
in diameter, and the boys count out the number for each 
connection, twist them into a rope and cover it with rub- 
ber cloth. | 

The connections being made, the connecting cables are 
bound firmly to the shaft and covered with canvas and 
wire, and with water-proof material. Formerly it was the 
custom to drill the shaft and lead the connecting wires 
through the bore to the commutator, but now the bearing 
is placed outside the armature and the wires are led along 
the shaft as above. 


Fig. 5.—TESTING MOTORS BY BRAKE METHOD. 


The testing department is next visited, and here pro- 
vision is made for testing three armatures atatime. The 
shaft is mounted in its frame with the armature in posi- 
tion between the field magnets, and is connected to a cir- 
cuit which is fed from a generator running in another 
part of the building. Fig. 4 illustrates these machines, 
but shows only two of the three in the room. Here all 
the conditions of actual work are imposed upon the motor. 
To the end of the shaft a hollow pulley about one foot in 
diameter is keyed, and this is embraced by a band or rin 
of thin metal having clamps, by means of which this ban 
may be tightened to cause it to act as a brake. Attached 
to this ring is a suspended rod upon which weights may 
be placed, Fig. 5. Upon a table near by are volt and 
ampere meters, from which frequent readings are taken. 
A rheostat is also provided, the same as those placed upon 
the car. The current being turned on, the motor is allowed 
to run idle for a time and the speed or number of revolu- 
tions per minute is recorded, as are also the meter read- 
ings. 

Then a fifty-pound weight is added to the brake and 
another reading is taken. Then fifty pounds more, and 
still another fifty before the test is ended. The brake is 
clamped just tight enouzh to cause it to hold suspended 
150 lbs. A hose is provided as shown, by means of which 
a small stream of water is fed within the hollow pulley, to 
cool off the parts which otherwise would become very hot 
from the friction of the band upon the pulley. The period 
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of test for each motor is one hour, and none are passed 
that do not show an output of over fifteen h. p. 

This brake and means of testing a motor or generator 
was the invention of Mr. Brush and is most 'simple and 
effective. 

The wooden web gear wheels, a specialty in these 
motors, render their operation almost noiseless and also 
assist in the insulation. These wheels consist of a steel 
ring about eighteen inches in diameter, having a wooden 
web, instead of spokes, to which the hub is bolted, and 
which is strengthened by circular plates bolted through 
the web and made to embrace the inner fillet of the ring. 
The web is made from thoroughly seasoned oak boards 
about one inch thick, cut into triangular shaped pieces, 
carefully fitted and glued together aid turned down to a 
wheel of suitable diameter. Two of these are then placed 
together face to face so as to break joints, thoroughly 
soaked in oil and carefully finished and polished. These 
-are then fitted to the steel ring, drilled for the bolts, and 
the hub and sustaining plates are bolted on. The last gear 
wheel in the train, or the one that is mounted on the car 
axle, is * split? and provided with ears and bolts for hold- 
-ing the two halves together and for securing them firmly 
to the axle. 

. The webs having been fitted, the blanks are taken to a 
second machine shop on the first floor of the Cathedral“ 
building, where the gear teeth or cogs are cut or milled 
out. Here are six specially designed automatio gear cut- 
‘ters or milling machines for cutting the teeth on the gears 
and steel pinions. Four separate cuts are required to finish 
а tooth. 

. So thoroughly are these machines designed that when a 
blank gearor pinion is set they will cut all theteeth without 
further attention and ring a bell when the last out is made. 
On some of the machines two blanks are placed face to 
face and the tool cuts across the face of both. The small 
віх inch wheels which are mounted on the armature shaft and 
the intermediate shaft are called pinions. These are of solid 
‘steel or rawhide and are to be distinguished from the 
intermediate wooden web gear. 

The field magnets of the generator and motor next claiin 
attention. Ав before stated, there are four of these to 
each machine, and they are so mounted that the poles are 
presented to the sides of the armature instead of to the 
face. The core is of soft cast iron of peculiar shape, the 

ole shoe being widened out in the fori of a crescent. 

he opposite faces of the field magnets are planed smooth 
and parallel on specially designed milling machines. Three 
or four magnets are placed in line on the bed of the ma- 
chine and are passed between the faces of two revolving 
circular tools. | 

After being planed the magnets are taken to the wind- 
-ing room, but before windiny each field is covered with a 
closely fitting thimble or shield of copper. This shield is 
designed to prevent the inductive spark piercing the fields, 
and is a special feature in the Brush machine. The fields of 
the generator are compound wound. "The shunt coil consists 
-of 295 lbs. of .072 wire wound in a coil of eighty-three 
turns of seventeen layers. The series coil requires fifty- 
eight pounds of .180 wire, and it is wound in eighty-three 
turns of forty-four layers. The winding completed, the 
` coils are covered with shellac varnish and canvas, and the 
fields are placed in a hot oven until the varnish is thoroughly 
dried. When wound ready for service each of the generator 
fields weighs about 2,692 lbs. and the motor fields about 
1,820 lbs. each. 

The motor frames are carefully designed and are another 
special feature of the Short system. ‘The frame is cast in 
two parts, and the parts are held together by means of 
wooden blocks about six inches square and eighteen inches 
, long, fitting the sockets to which each part is firmly bolted. 
The wood renders the frame very rigid and serves to 
‘insulate the motor proper from the car axle. | 
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COMBINED ELECTRIC RAILWAY AND LAMP 
POST.! 


Tux St. Louis & East St. Louis Electric Railway, opera- 
ting the Thomson-Houston system,employ a type of pole 
which has given considerable satisfaction, and is therefore 


| 
A/S 


worthy of notice. The above mentioned 
railroad is operated at present over the 
St. Louis Bridge and approaches from 
Third street, St. Louis, to Broadway, 
7 East St. Louis. The road is a double 
track, with the tracks laid alongside the 
wheel guards on either side of the bridge. 
The posts are placed on the sidewalk close 
against the wheel guard, 195 ft. apart, 
| and about every fourth 

4°° = post carries an electric 
Э light. Each post is made 

of three 12 in. x 24 in. x 

7, in. T irons riveted to 

cast-iron blocks of the 


Н / о : — shapes and sizes shown 
18 2 on the drawing. As the 
: чото mare road is entirely on the 
bridge and not on the 

| | | round, the bases of the posts were made to 


be bolted to the floor ; for use on the ground 
[ the bottom castings could be made long 


enough to be buried in the earth. 

The plain post (carrying no light) is 
finished off at the top by an acorn. In 
the base of the combined lamp post a hole 
is cored out, 24 in. in diameter. Through 
this hole, extending from the base to the 
top of the post proper, is carried an iron pipe 
in which the electric light wires are strung; 
from the top pip the wires are carried 
up, one on either side of the stem of the T 
| iron which forms the bracket, to the top 

of thelamp. By this means no light wires 
are visible on the pole except at the very 

top, and there is no danger to passengers 
Jon the sidewalks from accidental contact 
with the wires. 7 
A very convenient arrangement on these 
posts is the slotted plate at the end of the 
arm, which permits a lateral movement of 
5 in. in the position of the hook which 
carries the trolley wires. By this arrange- 
ment the wire can be readily lined up 
perfectly straight. 
The hook is held in place by jam nuts, 
. and is insulated by two hard rubber plates, 
one above and the other below the slotted 
plate. The insulation is protected from 
moisture by a copper shield rivetted to the 
end of the arm. 

The posts s about 300 Ibs, each, 
and cost $22.50 for the plain posts and 
$25 for the combined lamp posts, The 
design was made in the office of the 
Superintendent of Structure of the St. 
Louis Bridge. The posts have been 
in use since Deo: 1, 1889, and have given perfect satis- 
faction. 
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Gutta PERCHA.—According to a report just made to the 
French Academy from an expert in the Malay Peninsula, there 
may be a serious falling off in the gutta percha supply owing to 
the reckless destruction of even the youngest trees by the natives. 
Protective and prohibitive measures are advocated. 


1. N. W. Eayrs, in The, Railroad Gazette. 
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A definite object in view, and a well-dtrected perseverance in over- 
coming the dtffloulties by which the path is usually obstructed—these 
are indeed the conditions of successful invention.—Lord Rayleigh. 


THE DRIFT OF ELECTRIC RAILWAY WORK. 


HIS week at Buffalo the street railway people of the 
country are gathered together for their annual con- 
vention, and the meeting will be one of great importance. 
Not only is Buffalo, at this very minute, the scene of new 
electric railway construction of the first magnitude, involv- 
ing the outlay of hundreds of thousands of dollars, but the 
leading topic of the occasion is electricity i in its ts application 
to street railways. 

To those who are familiar with the condition and ten- 
dency of things, this.attitude of the street railway men is 
no cause for wonder. Already more than 30 per cent. of 
the street railways of the United States are definitely 
committed to electric traction, and the rate of growth is 
continually more rapid as the new companies give in their 
adhesion. Thanks to the superior economy and efficiency 
of the electric systems, roads are now being established by 
the score that were previously hopeless. Many old roads 
that were failures with horses have entered upon a prosper- 
ous career with motors. Any number of instances can be 
named where the introduction of a new electric road has 
built up desirable new suburbs for crowded city dwellers, 
and has more than paid for itself out of the immediate 
appreciation in value of meadow land and plowed fields. 
Already the operation by electricity of the steam service 
in the “commuting” districts around our large cities is 
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being discussed, figured over and negotiated with the most 
serious intent, 

With the coming of the electric cars there has been seen 
a most notable advance in the comfort and convenience of 
the service. The big horse stables, with their “area of 
smell,” have been banished to make room for steam. plants, 
in which will be found examples of the very latest and 
finest products of mechanical engineering, solid, clean and 
sightly, employing higher-paid gkill and intelligence. The 
cars themselves are improved. A great many are lighted 
electrically ; not a few are warmed electrically ; nearly all 
run smoothly on new road-beds, and several of them, when 
made up in trajns, are vestibuled. A leading citizen in a 
Western town a few weeks ago, took a ride on the starting 
up of the new electric road. He was not a stockholder, 
but he owned property in the place and was interested in 
its welfare. So pleased was he with the ride and the lux- 
ury of the car, as well as with the evident effect for good 
on the locality, that he took out his check-book, drew a 
check for $100 and turned it in as his fare. 

All this, however, is but the beginning, and as the new 
work goes on improvements will be seen in quick succes- 
sion. Our present issue shows how great are the strides 
now being made in the lessening of noise, the lightening 
of apparatus, the perfecting of overhead trolley appliances, 
and the control of car mechanism. The resort to alaminum, 
now brought within reach by its lower price, promises an 
enormous economy in the long run by the smaller demand 
that will be made on the power house or storage cell for 
current. 

Nor is it to be believed that the overhead system will 
maintain its present excessive proportion of the work. 
That ‘it will long prevail, even in the larger cities; is quite 
likely ; but the drift is decidedly away from it and towards 
systems of conduit or storage operation. As some figures, 
cited elsewhere in our columns, show, there are practically 
as many storage cars running to-day as there were of the 
overhead system only two short years ago ; and there will 
be more. In such a city as New Orleans, for example, the 
storage system is the only substitute for horses, and there 
it will achieve one of its greatest triumphs, And then it 
is not to be supposed that the conduit systems will remain 
untried, especially such an one as we described a week or 
two ago, in which every section but that the car is travel- 
ing over is cut out and remains “ dead ” till energized by 
the next car. 

The evidence collected by one of the Boston daily papers 
from cities in which electric roads are running proves be- 
yond a shadow of doubt the immense popularity of the 
new system, as well as its great freedom from danger and 
causes of annoyance to the public. This ready apprecia- 
tion serves as a stimulus in the work of improvement yet 
to be carried out. Electricity should brighten, beautify 
and better everything that it touches, and in no field will 
it do this to greater admiration of all than in that of street 
railway traction. Meanwhile, as we have hinted, electrical 
engineers are learning lessons and gathering strength for 
the kindred work that they have already been called upon 
to take up, namely, the operation not merely of local roads, 
but of roads running from point to point a distance of 
thirty or forty miles, or even more. 
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THE CENTRAL STATION OF THE FUTURE. 


Tae history of the changes and transitions which have 
taken place in the last ten years in the distribution of cur- 
rent for all purposes, point in no uncertain manner to the 
status which the industry will occupy in the future, and 
the methods of management which will be adopted in its 
conduct. Arc lighting, which was the first to occupy the 
field, had become fairly well established as an industry 
when the incandescent light was brought forward as a 
direct competitor with gas, but it required several years to 
convince the majority of the operators of central station 
arc plants to recognize the incandescent light field as one 
desirable to cultivate, and, as a consequence, it devolved 
upon newcomers to undertake this part of the work. The 
success which was soon met with, however, convinced 
the former scoffers of their error, and as a result we find, 
in numerous instances, central stations combining both 
methods of illumination in their work. The advent of the 
electric motor added another chapter to the history of de- 
velopment, a chapter in many respects similar to that of 
the incandescent light, beginning with a period of doubt 
and hesitation and now rapidly ending to conviction, due 
to results which have been demonstrated beyond peradven- 
ture. Now that the electric railway has entered the field 
as a consumer of current, it seems proper to inquire, if, with 
the experience of the past as a guide, the methods in vogue 
at present are the best or are likely to endure? With but 
few exceptions the roads now running dre equipped with 
power plants of their own, notwithstanding the fact that 
in many cases electric central stations are in operation in 
the same towns having a large, if not their entire, power 
equipment idle during the day time. This state of affairs 
is one which it seems hard to reconcile with the principle 
of economy. The benefits to be derived from concentrat- 
ing the sources of electric current for all purposes of dis- 
tribution under one roof and one management have, we 
believe, been recognized but in few instances; but we 
know that the success attained has been, as it was easy to 
foresee, phenomenal. Indeed, the matter is one of simple 
calculation, and we believe that the time is not far distant 
when, at least in the smaller towns and cities, the supply 
of current for lighting and power of every description will 
be distributed from one point for each district, and with 
marked economy. 


CO-OPERATION IN ELECTRIC WORK. 


THE recent fire in the Western Union Building in this 
city and the quick recovery from practical extinction of 
the service to full operation has justly been commented on 
and praised by experts as an excellent piece of work, dem- 
onstrating the ability and energy of those upon whose 
shoulders the burden rested. The manner in which the 
frightful confusion was, in a few days, converted into an 
orderly arrangement, is very graphically described by Mr. 
A. C. Robbins, in the paper read before the Electrical 
Section of the Brooklyn Institute, which we print else- 
where. The wiping out of this great centrAl station, not- 
withstanding its situation in what was considered a fire- 
proof building, naturally leads to the thought that a similar 
accident may occur in other places, with equally disastrous 
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consequences. This truth applies generally to all telegraph 
stations. Few may have stopped to consider, however; 
what would be the consequences of the complete destruc- 
tion of one of our large costly telephone exchanges, such as 
are now in operation in several important cities, and con- 
necting with thousands of subscribers. In the case of the 
Western Union fire it took but a few weeks to connect the 
few hundreds of circuits to the proper instruments ; but 
even those little acquainted with multiple switch board 
work must realize that the connection and cross-connections 
required for two or three thousand subscribers would 
require months of labor. The inconvenience created by an 
interruption of such a long duration would seem to make 
it worth while to guard in every possible way against such 
an occurrence. Evidently the main feature of the exchange 
is the switch board, and to wait for its construction, not to 
mention the time required for setting up and connecting 
it, would be adding another and fatal loss of time. With 
these facts before us, it seems proper to suggest that much 
time and annoyance might be saved by the maintenance in 
reserve of switch boards, thoroughly equipped, which could 
be set up at a moment’s notice and be ready for work by 
the mere connection of the line circuits to the proper ter- 
minals. It might be argued, however, that while the plan 
is a good one, the great cost of a switch board capable of 
accommodating several thousand subscribers, and aggregat- 
ing over $100,000 in cost would make the scheme financially 
impracticable. But we think that there is a very simple way 
in which the plan could be worked on the co-operative 
basis, To that end it would only be necessary for the 
numerous telephone companies to combine and together 
contribute to the construction of such reserve boards. The 
sections of such a board could be distributed at various 
points so as to be readily accessible to exchanges in any 
particular district, while, on the other hand, they could be 
quickly concentrated at any one point, if required. The 
plan, if carried out on this basis, would be a new form of 
mutual insurance which could be obtained with compara-. 
tively small cost to each individual company. Thus the 
chances of interruption of service will be reduced to a 
minimum. 


Novel Uses for Incandescent Lamps. 


Nor only are incandescent lamps now being used by the 
million in public buildings and in private houses, as well as 
in such structural decorative effects as “towers of light” 
and triumphal arches, but they invite the ingenious inventor 
and engineer to a variety of novel experiments, Thus, in 
this issue mention is made of the use of the flashing of 
incandescent lamps, by the automatic opening and closing 
of the circuit, to record visually the number of sheets printed 
by newspaper presses. Another striking novelty is that 
which wil adorn the new marble building of the Penn 
Mutual Life Company in Philadelphia. The huge clock 
on the tower, instead of having an illuminated dial with 
dark hands, will havea dark face with enormous pointers 
of light. These pointers will be made of glass over an 
iron frame and be rendered plainly visible for miles, by 
incandescent lights, which will give them the appearance of 
slender white rods of fire. 
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THE WEUSTE TELEMETER. 


' THERE are many situations in which it is desirable to 
have an indication or obtain a record of the condition of 
apparatus situated at a distance, and for this purpose the 
variety of instruments has been designed in the past. The 
favorite method for obtaining such indications at a dis. 
tance, and indeed the most convenient, is evidently by 
means of electricity ; the apparatus required being simply 
an instrument which shall be affected by the varying con- 
ditions of which it is desired to have a record, and at the 
other end of the line a receiving instrument or indicator 
actuated by the impulses transmitted from the first station. 

Among the apparatus recently brought out for this pur- 
pose, such as the indication of the height of water in reser- 
voirs or of gas tanks or the position of elevators, and the 
like, is one due to Mr. Chr. Weuste, of Muelheim, Ger- 
many, and which has been patented in this country. 

The object of the inventor has been to make the appar- 
atus as шр and absolute in its action as possible. e 
manner in which this has been carried out is shown in the 
accompanying engraving, Fig. 1, which shows the appar- 
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atus in perspective, and Figs. 2 and 8 illustrate the prin. 
cipal working parts in detail The fad ala consists of a 
short cup-shaped cylinder, a, mounted horizontally on the 
shaft; and suspended from its lower end by means of a 
pin, 5, is a rod, c, which carries a weight at its lower 
end, which tends constantly to pull the rod downwards. 
The cup-shaped cylinder, a, is provided with two lugs, d d, 
placed opposite each other, and between the loosely piv- 
oted rods, Л, are situated the contact points, f and g. 

In the case of a reservoir, for instance, the shaft, d, 
upon which the short cylinder, a, is mounted, is wound 
about with a flexible cord or chain connected with a float. 
As the water rises or falls it necessarily acts through the 
cord to turn the cylinder, a, and in doing so the lugs, d, 
come in contact with the pin, b, and carry the weighted 
rod, c, along with it. This is guided in its upward motion 
between the cheek pieces, e, until the lug reaches the posi- 
tion shown in the diagram, Fig. 2. A slight motion be. 
yond that point allows the weighted lever, c, free motion 
to be drawn down, and it falls in between the cheek piece, 
e, and the loosely pivoted lever, 4. In doing so it presses 
the lever, Л, inwardly and closes the circuit through the 
contact, For g, depending upon the direction in which the 
cylinder, a, was turned. The closing of the contact sends 
an impulse over the line, which, acting upon the indicating 
instrument at the other end, makes known the change 
which has taken place. By means of this arrangement all 
delicate parts are avoided and the apparatus gives a posi- 
tive rubbing contaot. 
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It is evident that the fineness of indication can be made 
as small as desired by diminishing the diameter of the 
shaft, d, upon which the cylinder, a, is mounted, so that a 
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rise or fall of a fraction of an inch may be indicated. <A 
revolution of 90° of the cylinder is all that is required to 
take the lever, c, from its lowest extremity half way up 
either side. By the addition of an air or glycerine dash- 
pot the motion of the rod, c, can be made as easy as de- 
sired. One of the special merits of the apparatus is that a 
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large variation in the level of a reservoir, for instance, in 
no way affects the proper working of the apparatus, while, 
as stated above, the fineness of the indication can be made 
as small as desired. 


ELECTRIC LIGHTING AT CHARLESTON, 8. C. 


Some important changes are contemplated at Charleston, 8. 
C., in the electric light plant of the Charleston Light and Power 
Co. President Geo. B. Edwards writes us: Electricity is spread- 
ing so fast in the South that this would be a fine location for any 
manufacturer of electrical supplies. Labor and living are very 
cheap in this city, and any good manufacturing would pay. This 
point has also great advantages in freight rates. Weare now | 
desirious of selling our present electric light station, either with 
its whole steam plant of 300 b. p. or with only 100 h. p., aga 
purchaser may prefer; we movingthe other 200 h. p. to the new 
Site. There we intend to erect a 700 h. p. plant, but so constructed 
as to permit of extensions, without interference with the operat- 
ing plant." The Charleston Co. has been three years in opera- 
tion, and it has a capital stock of $50,000. The plant is Thom- 
son-Houston arc and incandescent, run by Putnam engines. Mr. 
P. P. Toale is secretary and treasurer, and Mr. F. P. Upson, super- 
intendent. 
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THE WESTINGHOUSE ELECTRIC RAILWAY 
SYSTEM. 

Үнем it was announced a few months ago that the 
Westinghouse Electric and Mtg. Co. had decided to enter 
the field of electric railroading much curiosity was evinced 
as to the type of motor and truck arrangement it was pro- 

d to pt, Since that time various roads have gone 
Into operation equipped on the Westinghouse system, as for 
instance at Lansing, Mich., and quite a number of others 
are in course of construction or under contract. During a 
recent visit to the works of the company at Pittsburgh, we 
were afforded an opportunity of inspecting the manufac- 
ture of the electric car equipment in every detail*and the 
new features embodied in the apparatus will not fail to 
interest our readers. 

We may say at the outset that, following out the usual 

ractice of the Westinghouse Co., as much care has been 
towed upon the mechanical as upon the electrical part 

of the apparatus, it being fully recognized that electric 
railway apparatus, to insure success, must be built in the 
most substantial manner. With this idea constantly in 
view there has been developed a combination of elements 
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with waste, and a thick grade of oil is used here, the same 
as in the car boxes of the truck. A hinged cap is placed 
over this box, thereby rendering the same dust-proof. The 
oiling of the other two bearings is done by means of a 
thick grease, and the grease-box is sunk down under the 
castings so that there 1s no part to project or to be injured 
by rough handling. 

It will also be noticed in this frame, that the armature, 
and the intermediate shaft are taken out from below. The 
reason of this will be evident when it is considered that the 
car body is always placed over the truck, and whenever 
any changes are to be made from accidents or for general 
inspection and repairs, the car is run over a pit, the work- 
ing parts being then usually removed from below the frame 
instead of above. 

This frame is suspended at the two corners, upon springs, 
which give it a flexible support. This flexibility is not 
considered to be at all essential; at the same time, it is sup- 
posed that the motor rides somewhat easier on account of 
the springs. 

Special machinery has been devised for boring out the 
castings on the side of the frame where the three shafts 
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which together go to make up an exceedingly interesting 
whole. 

. The general tpud dee adopted is well shown in the 
plan and elevation of the car truck, as shown in Figs. 1 and 
2. Following the now general practice, two 15 h. p. 
motors are employed, mounted, as shown, with intermedi- 
ate reducing gear. 

One of the most distinguishing features of the new 
arrangement will at once be recognized in the frame within 
which the motor is mounted. This will be still more evi- 
dent by an inspection of Fig. 3, which shows the motor 
and frame removed from the truck ; and by Fig. 4, which 
shows the iron frame and magnetic circuit of the motor. 
As will be seen, the frame is carried entirely around the 
motor, giving a strong mounting and perfect rigidity 
between the parts of the motor, which are so essential in 
the street car motor. The gear wheels are placed so as to 
equally distribute the strains which the motor is called 
upon to endure, and as will be noticed, the gearing is 
mounted closely to the frame so as to eliminate the objec- 
tionable buckling and tendency to loosening of parts. The 
gears are incased in a dust-proof box partially filled with 
oil, which reduces the objectionable noise to a minimum 
and increases enormously the life of the gears. The oil 


boxes which are used for lubricating the car axle are filled 


pass through it. This machinery is so devised that any 
frame is interchangeable with any other. The advantage 
of this is obvious when repairs become necessary. The 
ridges, of which four will be noticed on the top of the 
frame, are arranged to hold the heads of the bolts, to pre- 
vent the same from turning and thereby becoming loose. 
We now come to the magnetic part of the frame, which 
is clearly shown in Fig. 4. The field castings, it will be 
seen, are made of one piece and hinged at the rear end 
upon the yoke or keeper. The fields are loosely hinged for 
ready removal, but when put together are bolted tightly 
and make intimate contact with the keeper which is planed 
to receive them, the joint having a surface of 40 square 
inches. The fields are made with very little curve at the 
pole-pieces, so that the coils, which are wound separately, 
can be easily slipped on, Separating the pole-pieces is a 
suspension piece of brass which breaks the continuity of 
the magnetic circuit and causes the magnetic lines to 
follow through the armature. Thus it will be seen that but 
five castings are employed to make up the frame, keeper, 
fields and suspension piece, of which two are alike. 
Among the other advantages gained by this construction 
is the great ease with which all parts, especially the heavy 
ones, can b» gotten at for inspection and repairs, and in 
virtue of which it is never necessary to remove from the 
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car axle any of the heavy parts in the- case of repairing the 
armature, field coils, or the replacing of bearings or gears. 
Thus, if it should be necessary to remove one of the field 
coils from the upper field casting, all that is necessary is to 
remove the trap door from the floor of the car, loosen the 
bolts which hold the field casting down, raise the forward 
end upon its hinge, and slide off the field coil. The lower 
field coils can be removed by allowing the lower field cast- 
ing to swing down into the pit where they can be removed 
over the casting. 'The manner in which this is done is 
indicated in Fig. 5, which shows the pole-pieces swung out 
of the way, exposing the armature. A sling can be placed 
about the armature, and that can be lowered into the pit; 
and the same method of removal is also true of the inter- 
mediate shaft and gears and boxes. 

The armature employed is of the Siemens type and 
special precautions have been taken to avoid every possible 
trouble at the commutator. For this purpose it is con- 
structed entirely of brass and fibre so that no unequal 
expansion with change of temperature can take place. 
Each segment besides being insulated from the next seg- 
ment by mica plates, has underneath a bearing surface for 
its entire length, so that it cannot bend down, or move out of 
place. The commutator bars are cast by a special process, 
the cast bars being preferred on account of the hard gran- 
ular structure produced. 

The motor, which is series wound, has two sets of coils 
on each field magnet, and the speed is varied by these 
in connection with a rheostat, or current “diverter,” as it 
is cabled. This is composed of three separate coils, but, 
unlike the German silver or iron coils usually employed, 
they are wound of copper wire, cotton covered. The wire 
is wound on these insulating cylinders, separated from each 
other by an air space, and is thoroughly insulated and made 
practically water-proof. The employment of copper wire 
as a resistance coil might at first sight appear anomalous, 
but experiments undertaken by the company have shown 
that the necessarily increased length of wire required also 
affords a far greater surface for radiation, so that the ele- 
vation of temperature is greatly diminished as compared 
with German silver or iron. Again, the variation in resist- 
ance due to this change of temperature is, in consequence, 


Fig. 4.—MAGNETIC CIRCUIT AND FRAME, WESTINGHOUSE RAIL- 
WAY SYSTEM. 

also kept down to a minimum, thus avoiding irregular action 

in the rheostat due to changing resistance. Above all, 

however, practical experience has shown that the “diverter” 

requires so little labor in its construction, and weighs so 

much less, that it can be built at a lower cost. 

The arrangement adopted for the brush holders has also 
been very neatly worked out. It consists of a square oak 
holder attached to the side of the frame and carrying 
brush holders which are clamped so that they can be readily 
adjusted. The carbon brushes are placed in a sliding 


[Oct. 15, 1890. 


frame and are pressed against the commutator by а pair of 
springs which can be released by a pressure of the finger, 
and the carbon slipped out for replacement when worn. 
The mechanical details of the running gear also deserve 
notice. Thus, the main axle gears are made with solid webe 
instead of spokes. All care possible is taken that every 
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gear is free from flaws, and is cut with the utmost pre- 
cision. The hole is tapered, and a jig is inserted in each 
gear before it is sent out to make sure that it will fit 

rfectly upon the car axle. In addition to this, a circular 
Jig has been sent to the principal truck builders with the 
request that they make their car axle to conform with this 
jig. This is done to insure a perfect fit. 

The armature pinions are made of solid steel forgings 
which are carefully cut and tested before being sent out. 
With this combination of material and running in oil, 
encased in a dust-proof box, the life of the gears ought to 
be considerable. Another interesting method of construg 
tion is that adopted for the bearing of the pinions on the 
motor shaft. 

One of the difficulties encountered in railroad work has 
been the heating of the pinion and consequent expansion 
and loosening on the shaft which causes a rattling of the 
gears. To overcome this, the end of the shaft is tapered 
and provided with a feather, then a spring washer, two 
nuts and a split pin or cotter, placed at the end of the 
shaft. If the pinion, which is cut with a taper hole, 
becomes heated on this tapered shaft, the lock-washer 
forces it along the taper, thereby always making a perfect 
fit and bearing. Another great advantage of this taper, is 
the ease with which a pinion can be removed from the end 
of the shaft without the difficulty experienced with a 
straight bearing. | 

It would lead us too far to enter into the smaller details 
of construction embodied in the system, but during our 
visit to the Works, we were impressed with the thorough- 
ness of construction adopted in all the work, and the care 
which is given to the insuring of good contacts and 
insulation. 


| INSPECTING SIGNAL SERVICE STATIONS. 

Second Lieut. Frederick R. Day, Signal Corpe, now on duty at 
St. Louis, Mo., has been ordered to proceed to the followi 
named points and make a thorough inspection of the Signal 
Service stations located thereat, in accordance with such special 
instructions as he may receive from the Chief Signal Officer, and 
having completed the inspection at the point last named, will re- 
turn to his proper station and resume his duties: At Cairo, Ill.; 
Memphis, Tenn. ; University, and Vicksburg, Miss. ; Shreveport, 
La.; Palestine, Galveston, Corpus Christi, Brownsville, Rio 
Grande City, San Antonio, and Abilene, Texas; Fort Sill, Okla- 
homa Territory, and Fort Smith, Arkansas. Lieut. Day is author- 
ized to inspect and to condemn and destroy, if found worthless, 
such unserviceable Signal Service property at the stations visited 
(for which he is not responsible) as may need the actiom of an 
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THE COEFFICIENT OF MUTUAL INDUCTION OF 
TWO PARALLEL WIRES. 


BY DR. CARY T, HUTCHINSON. 


CowsrpER two wires running parallel for a distance, J, 
and at a distance, d, apart. "Then, neglecting the effect of 
the return circuits, it can easily be shown that the coeffi- 
cient of mutual induction— 


мо | nog Ма VT 
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Assume, further, that 


а. іва negligibly small quantity 
in 555 with 5 per cent. which is the limit beyond 
which I do not go ; then this reduces to 


21 
aco [1 т—1 | 


Mil [:: log. н — | (3) 


This expression would represent, in the simplest conceiv- 
able case, the dependence of the disturbing effect of a tele- 
graph or trolley line upon the geometrical constants of the 
circuits. In applying it to actual cases, the effect of the 
various telephone wires upon each other and the effect of 
electrostatic induction, are the most important factors 
neglected ; the latter, indeed, has been shown experimen- 

y to be the dominant factor in some cases ; yet it is 
probable that in the actual case the general form of the 
expression for M would be similar to the above. 

e equation shows that the effeot varies directly as the 
distanee of parallelism only when the ratio of this distance 
to the distance apart is kept constant; that is, if the dis- 
tance of parallelism is doubled, the distance spart being 
kept constant, the effect will be considerably more than 
doubled ; but if the distance apart be doubled at the same 
time, then the effect, always to the degree of approxima- 
tion mentioned, will be doubled. 

A simple consideration shows this to be true. The co- 
effieient of mutual induction is proportional to the number 
of lines of force linked with both circuits ; if then the dis- 
tance of parallelism and the distance apart be increased in 
the same ratio, the proportion of lines linked to total lines 
in one circuit, will be approximately the same, but the ab- 
solute number of lines, upon which M depends, will be 
doubled. In no case does the effect vary inversely as the 
distance apart. | 

The following numerical table shows all this clearly ; it 
is calculated from (2), the numbers given for M being only 
proportional, not absolute values : 


or 


TABLE. 

No. l (feet) d (feet). l/d Mo 
1 10,000 20 500 200 
2 5,000 20 250 88 
8 2,500 20 125 38 
4 1,000 20 50 12 
5 500 20 25 5 
6 5,000 10 500 100 
7 5,000 20 250 88 
8 5,000 80 107 81 
9 5,000 40 125 77 

10 5,000 50 100 78 

11 5,000 100 50 61 


Comparing Nos. 1 and 5 shows that increasing the dis- 
tance 20-fold increases the effect 40-fold; Nos. 2 and 5 
show that increasing the distance 10-fold increases the ef- 
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fect 17.fold, when the distance apart is constant. When 
the length of parallelism is constant, Nos. 6 and 11 show 
that increasing the distance apart 10-fold diminishes the 
effect only to .61, and not ќо .1. This makes the case for 
telephones very bad, and shows the necessity for metal- 
lic circuits—for the telephones, of course. 


SIMPLE SAFEGUARDS ON ELECTRIC RAILWAYS. 
BY M. C. SULLIVAN. 


JusT at this juncture, when so much attention is rivetted 
upon the subject of electric railroads, a plain word or two 
from one who is in circulation all the time and has man 
5 of observation, may not be out of place if it 
help toward needed changes and improvements. The ex- 
ро of electrical novelties and inventions must alwa 

e ready to justify and increase the confidence of the public 
by hastening to remove all possible sources of annoyance 
and inconvenience. 

Let us take, for instance, the subject of overhead trolle 
wires, which are often so strenuously objected to, yet whic 
have proved such a boon by the increase of traveling fa- 
cilities they have brought, with concurrent advantages. 
These wires are generally strongly set up, but owing to 
their peculiar construction they often act as a catch net 
for the vagrant wires of other electric services. The cur- 
rent of a street railway circuit, while not dangerous to life, 
is of necessity not very pleasant, and a dead wire drop- 
ping across the trolley wire at once becomes very much 
alive. In this condition it dangles in the air, or trails 
along the ground to all erii a harmless relio, until 
some generous person volunteers to remove it, and then 
there is usually trouble. Nor does it help matters to have 
one excited citizen after another receive severe shocks in 
their efforts to clear away the obstruction, until after, may 
be, hours of delay the expert comes along arrayed іп 
all the glory of his rubber gloves. Then he fondles the 
wire as though it were indeed dead, seeking at the same 
time to make the ceremony very awful and impressive. 
The newspapers will come out next day in inch full-face 
head lines announcing “ The Deadly Wire Again,” “ Volts 
on the Rampage,” etc., until the people are led to believe 
that the wires which have proved such a blessing are dis- 
guised messengers of death, and that travel by means of 
electric railways is bald-headed suicide. 

It is of little use, however, to complain of the exaggeration 
and sensationalism of the papers. That is what they are 
here for. The source of annoyance does exist, and it is 
for us to remedy it if possible. The question of how this 
can best be accomplished, is answered by the necessities 
of the case, namely, the removal of the offending wire. 
To do this with the bare hands is not to be considered, for 
it is well known that a person cannot stand a railwa 
shock for any length of time. He could, however, if his 
hands were protected by the best known insulation for the 
purpose, rubber gloves. Each car on a well equipped and 
well operated road should be supplied with these simple, 
but very valuable adjuncts. Their use will save annoy- 
ance, and heavy electric shocks, and at the same time save 
the company a great. deal of wasted time and adverse 
criticism. A pair of insulated pliers and nippers should 
also be considered as a part of the car’s equipment. The 
gloves especially should be 5 50 in sight of the ngers, 
in the same manner that wrecking tools are carried on our 
railway trains, and that fire extinguishers are kept at con- 
venient points in office buildings. Nobody avoids the 
trains or buildings on their account. A small placard 
indicating that these appliances are to be ‘used in the 
handling of an electric wire should be placed in full view. 
It seldom, if ever, happens that there is not among a car- 
load of passengers one or more -who know enough of 
electricity to safely remove an obstruction of the kind I 
have named if they have the right protection. Besides the 
drivers and conductors are there. 


Oct. 15, 1890.] 


This may seem a trivial matter when we consider how 
slight is the remedy required, but it is of as much conse- 
quence viewed from the standpoint of the people whose 
servants we are and whom we wish to please. If an acci- 
dent occurs along our lines, the pessimists, who look with 
disfavor on all steps of progress, open their vials of wrath 
upon us; while the newspapers, glad of the opportunity of 
getting hold of a small incident that may be magnified a 
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LEFFEL TURBINES WITH HORIZONTAL SHAFT. 

In view of the great interest that is now being taken 
everywhere by electrical engineers in the utilization of 
water powers, we are glad to be able to publish the 
wee pe bn illustrations, Figs. 1 and 2. They show a 
typ e of wheel now being made by James Leffel & Co., of 
this city and Springfield, O., the object of which is to dis- 
pense entirely with gearing. The connection is made di- 
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1.—DuPLEX DOUBLE DISCHARGE LEFFEL TURBINE. 


Fic. 2. —TwiN COMBINATION LEFFEL TURBINE. 


thousand times, and about which hangs an air of mystery, 
will energetically endeavor to make the most of the 
occasion. 

In a word, I would suggest the supplying to each car 
operated by the electric current a pair of rubber gloves, 
insulated pliers and nippers, and suitable inscriptions nearby 
to indicate their use. 


rect to a pulley on the main horizontal, or intermediate, 
-shaft by belting from one or more pulleys on the hori- 
zontal shaft of the water wheel. 

The application of these wheels occurs most frequently 
where high heads and small quantities of water, and where 
ы large powers with ordinary high head, are to be util. 

They are very often 1 to electric light and 
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power plants, under both the foregoing named conditions ; 
and are also employed for mining purposes, as the mining 
industry is usually carried on in mountainous countries 
where high heads frequently occur. 

The illustrations, published by permission of Messrs. 
James Leffel & Co., represent two styles or varieties of this 
type of wheel, of which the company manufacture more 
than twenty modifications. The journals or bearings of 
these wheels are entirely out of water, and outside of the 
casing, enabling them to be run in oil, and to be inspected 
at any time. 

Fig. 1 exhibits the exterior casing, enclosing the Leffel 
wheel modified from the ordinary standard make. The 
ровара! feature of this ре combination is its double 

ischarge ; the water, dividing equally at the centre and 
parong laterally and parallel with the shaft in opposite 

irections, discharges downwards on each side of the wheel 
through curved pipes, which are attached to draft tubes. 
The exterior casing is made strong and substantial, but as 
narrow through the central portion as possible for the pur- 
pose of obtaining the shortest distance between the jour- 
nals, bringing them as near to the wheel as the discharge 
space will admit, with the object of securing a solid and 
substantial arrangement in the most condensed form. This 
style admits of a pulley on each side of the wheel, or on 
opposite ends of the shaft, or one side only, as the situa- 
tion requires. 

Fig. 2 illustrates the twin combination, consisting of two 
i агу built James Leffel wheels, placed within a large 
cylindrical wrought iron casing with cast iron heads. The 
wheels discharge towards each other, the water uniting 
and passing downward, through a single draft tube of suf- 
ficient capacity for the two wheels. The illustration 
shows but one pulley attached, but this can be modified to 
receive two pulleys, one on each end of the shaft similar 
to Fig. 1, by merely extending the shaft at the opposite 
end to which the pulley is now secured. These forms also 
easily admit of attaching the head pipe at any angle from 
horizontal to perpendicular. 

These general styles can be used with, or without, a gov- 
ernor, and may be variously modified to suit any combina- 
tion of circumstances ; but it is necessary for the company 
to understand the conditions fully, that the best possible 
adaptation and most harmonious arrangement may be 
secured. 


WORK WITH THE LONG DISTANCE TELEPHONE. 


An interesting, well written and appreciative article appeared 
in the New York Times on Oct. 9, describing many of the lectures 
connected with the long distance telephone system. It concludes 
as follows: 

„Ithaca and New Haven are now connected, and Mr. A. S, 
Hibbard has in mind a novel test exhibit for this winter. Не 
will try to have the Cornell and Yale Glee Clubs give simulta- 
neous concerts in Ithaca and New Haven. The two concert halls 
will be connected by telephone, and then the Yale Club will sing, 
and both the Ithaca and New Haven audiences will hear the 
music simultaneously. Then the Cornell Club will sing in Ithaca 
and the New Haven audiences will hear it as well as the one 400 
miles away when the singing is taking place. Spice would be 
added tothe entertainment if a joint debate between the Yale 
and Cornell navies could be arranged on the Yale-Cornell boat- 
ing difficulties. 

Mr. Hibbard, at his home in Morristown, received reports by 
telephone from New London during the last Yale-Harvard race. 
For the benefit of his guests he rigged up a couple of tin shells, 
each with its eight oarsmen, and by changing the relative po- 
sitions of the boats at each report he kept his friends in high ex- 
citement for twenty-three minutes. At the end of the race the 
cheers for Yale from the spectators on the banks of the Thames 
could be distinctly heard in Morristown.” 


THE RAE RAILWAY SYSTEM AT NASHVILLE AND CHICAGO. 


A contract has just been closed by the Detroit Electrical 
Works for the full electrical equipment of a street railway in 
Nashville, Tenn., (Rae system). The Calumet Electric Street Rail- 
way, of Chicago, equipped throughout with the Rae system, was 
successfully opened to the public on Saturday, Oct. 4th. This is 
Chicago's first electric road and it is received with so much favor 
that extensions are already being arranged for. 
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STEVENS’ POSITIVE GRAVITY SWITCH. 


THE accompanying illustrations show the new switch 
just pat on the market by the Electric Merchandise Co., of 
Chicago. This switch has been christened the ** Only” 
overhead switch. Fig. 1 shows the switch as it appears 


Fid. 1.—THEk “ONLY” POSITIVE GRAVITY SWITCH. 


on the line. It will be noticed that the face of the switch 
where the trolley wheel runs is level with the trolley wire, 
having no depressions to wear the wheel. Fig. 3 shows 
the openings through which the wheel passes. hichever 
way the car is going, the wheel itself opens a space wide 
enough to allow the wheel to pass through. "That opening 
closes immediately as the car passes and is realy for 
another саг or for a car coming in an opposite direction. 


Fic. 2.— THE ONLY" POSITIVE GRAVITY SWITCH. 


It matters not at what speed the car is going, it is an im- 
possibility for the wheel to leave the trolley wire. The 
switch is but 18 inches in length and is said to be b 
far the smallest overhead switch in the market. It is 
made for both right and left hand turn-outs. 


TO INVESTIGATE GAS AND ELECTRICITY. 


State Senator George Z. Erwin has been in New York City for 
a few days. He is chairman of the committee to which the duty 
was given of investigating electric and lighting. Considerable 
testimony was taken by the committee last spring. The adjourn- 
ment of the ca Spe prevented the passage of any measurea 
on this subject, but a bill will be presented at the opening of the 
coming session. The committee will probably meet some time this 
full to take further testimony. 


COUNTING PRINTED SHEETS BY LAMP FLASHES. 


A new use for electricity has been found at the Cook publish- 
ing house, according to the Elgin, lll., Daily News. In the office 
of the superintendent ten electric lamps are arranged in separate 
compartments of a frame or box, somewhat similar in appearance 
to the annunciators seen in hotel offices. Thelamps are concealed 
from view, apertures in front of the compartments being covered 
with colored glass, each having its distinguishing color. The 
lamps are connected by means of wires with the automatic count- 
ing machines on the ten large printing presses located in an ad- 
joining building. When the presses are in operation the circuit 
is opened and closed by the NODE the counting machines, 
causing quick flashes of light in the lamps. Thus every sheet of 
Paper printed in the establishment telegraphs its record to the 
office, where the operation of each machine can be seen and its 
speed, or delays, noted. 

In this connection it may be interesting to note that the speed 
of the large perfecting press is so great that it was found neces- 
Parr to record each two sheets printed instead of single sheets, 
and even then the flashes of its lamp are almost continuous in ap- 
pue showing that while the press is not quite as quick as 

ightning, it is too fast for the eye to follow. Itis believed that this 
is the first application of electricity to purposes of this kind, and 
it may serve as a valuable hint to managers of large establish- 
ments who wish to be enabled to see the operation of their ma- 
chinery while working at their desks. 


Oct, 15, 1890.] 


SOME OF THE ENGINEERING PROBLEMS CON- 
NECTED WITH THE RE-ESTABLISHMENT OF 
THE WESTERN UNION TELEGRAPH COMPANY, 
AFTER ITS RECENT FIRE IN NEW YORK CIT. 


BY A. C. ROBBINS. 


ON the morning of the 18th of July last, occurred the most 
disastrous fire in the history of the electric telegraph. The Gen- 
eral Operating Department of the Western Union Telegraph Co., 
at New York, was completely destroyed. The general operating 
room occupied the entire seventh floor of the Western Union 
Building, with a frontage on Broadway of 75 feet, and on Dey 
street of 150 feet, and furnishes employment to upwards of one 
thousand people, operators, clerks and messengers. The height of 
the room was about 21 feet. A gallery extended across the Broad- 
way end of the room and was occupied by the Commercial News 

ureau. 

The room contained a main line switch having a capacity of 
about 700 wires; a er line switch with about 250 wires; a loop 
switch of 200 loops; sets of quadruplex instruments ; 40 seta 
of duplex instruments ; about 700 simplex instruments; the 
pneumatic tube system ; 8 sets of the hes-Phelps printin 
telegraph apparatus; a rapid transit distributing system; an 
offices of the management and staff. 

The battery room was located on the sixth floor, and contained 
about 20,000 cells, principally of the zinc-copper, gravity form. 
The coat and toilet rooms were also on this floor. 

The eighth floor was occupied by the Associated Press operat- 
ing department, and the Western Union book-keeping depart- 
ment and the employees' lunch room. 

The ninth floor contained the kitchen, and lodgin 
the lunch room employees. The tenth floor was use 
rooms for records, and other miscellaneous matter. | 

The wires entered the building at the cellar, and were 2,000 in 
number, conveyed tothe operating room in cables containing 
from 50 to 100 wires each, through flues in the central partition 
wall of the building. 

How the fire originated is something of a mystery, and proba- 
bly will ever remain so. It was discovered by various ple on 
thesixth and seventh floors simultaneously at about P o'clock, 
and spread with such rapidity that several who tarried a few 
moments in vain endeavor to extinguish it, found the stairways 
aseething mass of flame, and their only means of escape to 
through the windows, from which they were in various ways 
rescued by gallant firemen, happily without loss of life or acci- 
dent ; as was the case with some half dozen employees who were 
rescued from theroof by the life-saving corps of the fire depart- 


rooms of 
as store- 


ent. 

While the engines were yet playing upon the building, opera- 
tors were detailed to Jersey City, Brooklyn, Weehawken, Hobo- 
ken, Harlem, and all possibly available suburban offices in all 
directions, there to tap the wires, and handle the vast business as 
best they could. 

Almost before the fire was entirely extinguished a part of the 
engineering staff rien to the former operating-room of the de- 
funct Baltimore and Ohio Telegraph Company, on the fifth floor 
of No. 415 Broadway, where, with only & room destitute of all 
furniture, an electric light dynamo in the cellar, and a permit 
from the authorities to string a few temporary aerial wires, they 
proceeded to open up communication with the outside world. 

Cables were strung to, and connected with, the trunk line cables 
on the Sixth Avenue Elevated Railway structure, the dynamo in 
the cellar was put in operation, and at seven o'clock in the even- 
ing, after seven hours' labor, they were working their first wires. 
By Saturday morning they were working 20 wires; and on Sat- 
urday evening electric lights, furnished with current from the 
dynamo in the cellar, replaced the candles and lanterns of the 
previous night. On Sunday morning a second dynamo for fur- 
nishing current of opposite polarity to that of the first one, was 
in operation, and 12 duplex systems were started. Monday morn- 
ing found this еткеп party operating 15 duplex and 25 simplex 
circuits to the North, East and South. 

The fire occurred on the regular weekly pay-day of tbe em. 
ployees, and the systematic and business-like methods of this 
company is finely illustrated in the fact that every employee who 
presented his voucher to the cashier on that day received his sal- 
ary. One employee humorously remarked that while the engines 
were pouring water into one window he received his money from 
out another. 

The scene inside the building, after the fire, beggars descrip- 
tion. It was enough to discourage the stoutest heart. Every- 
thing burnable above the fifth floor was entirely consumed. In 
the Operating room, the largest piece of combustible material left 
was the leg of a table. 

The once magnificent switch-board was reduced to a mass of 
melted brass, and twisted beams, and to trace the identity of a 
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single wire from out the tangled mass would be as difficult as 
tracing a thread in the broken web of a spider. 

Water flowed from the building in rivers, and for days after- 
ward dripped from the ceilings of every floor. This dripping was 
the source of great annoyance in the work of reconstruction, and 
in many instances, during the first few days, instruments ‘апа 
wires had to be covered with tarpaulin to protect them from the 
water. 

On the morning succeeding the fire new life was inaugurated 
amidst the ruins. The fifth and a part of the fourth floors were 
to be converted temporarily to the uses of the operating de- 
partment. | 

The occupants of these rooms were busy removing to other 

uarters ; an army of workmen were engaged in erecting switches, 
building tables, setting up instruments, and running wires. 

The conduit from the cellar was opened in the hall on the 
fourth floor, and the work of testing out and identifying each one 
of the 2,000 wires therein was commenced. The pneumatic tubes 
were opened up in, and business with their terminals conducted 
from, the cellar. 

Day and night the work pro , until, one by one, as fast 
as wires were provided, the entire force was brought back. On 
turday, eight days after the fire, nearly all of the 
wrecked wires had been re-connected in working order at the 
репе operating department, and the temporary quarters at 415 

roadway were abandoned. 

Gradually the business reeumed its former, and well organized 
routine, until to-day, as for several weeks past, with rude pine 
benches for desks, and wires strung promiscuously around the 
ceilings, an unusual delay to a single message, and the cause 
therefor, is instantly known to the management. 

One of the worst difficulties encountered in this re-establish- 
ment was a lack of proper apparatus, and at times the engineer- 
ing staff were severely taxed in substituting for apparatus not in 
stock, and which was needed immediately ; for instance, the 
dynamo duplex and quests lex systems require pole reversing 
transmitters different from the ordinary in that they require only 
two points of contact in place of four where a battery is used. 

e dynamo quadruplex system also requires resistances of 
600, 900 and 1,200 ohms respectively, in proportioning its currents, 
and it also requires a set of battery and ground switches of 
peculiar construction. 

Of this apparatus, and much more, only samples are kept in 
stock, and considerable time is necessary to construct when re- 
quired. In substituting for the ре reversing transmitters the 
battery style (of which, fortunately, there was a good supply) was 
used by the insertion of ivory insulation on two of its contact 

ints. For the quadruplex proportional resistances, incandescent 
amps were used until the proper resistance coils could be ob- 
tained. While the lamps, as a makeshift, answered fairly well, I 
cannot say that I consider them a decided success, as they are too 
sensitive to changes of temperature. The proper equilibrium of 
the 5 at the distant station, to a very considerable extent, 
depends upon the joint resistance of the 900 and 1, 200 ohm resist- 
ances, equalizing that of the independent 600 ohm resistance; and, 
again the outgoing current is regulated in proportion as is the 
900 to the 1,200 ohm resistance, so that a quadruplex circuit work- 
ing BAT for a part of the day, is liable to become unsteady, or 
variable later on by a change in the. wind, or draughts of air from 
an open window, which may cause one set of resistance to vary 
considerably more than the others. Constant watching, however, 
partly overcame this difficulty. For 9 point combination dynamo 
and ground switches, 8 point switches were connected in substitu- 
tion. | 

Another difficulty experienced was the want of battery room. 
No room was available for this purpose, except some shelves in 
the halls, and boxes under the desks. This was overcome by using 
the Edison-Lalande caustic soda battery, which, while of low 

ressure, furnishes quantity sufficient for from 8 to 10 circuits 
rom one battery. 

There are 5 local circuits on each set of quadruplex instru- 
ments; these circuits ordinarily require 10 cells of gravity battery; 
4 cells of the caustic soda battery has been found ample to work 
the local circuits of 2 sets of quadruplex, a saving of 16 cells, or 
80 per cent. in battery room. The same percentage was secured 
in saving of battery room for the local batteries of the multiplex 
city loops, several loops being supplied from one battery. 

The 20,000 cells of battery used previous to the fire have been 
replaced by 1,750 cells ; and, in a few weeks, perhaps days, not a 
single cell of chemical battery will be used for telegraph purposes 
in the general operating department. 

For several years past the dynamo has provided current for 
the main circuits from New York. A potential of 70 volts, regu- 
lated by a system of joint resistance, multiple supply, has been 
applied for supplying the loop locals. For intermediate batteries 
special apparatus is required for each battery. A one-eighth 
horse power motor is by current from the building incandescent 
lamp circuit, run at a speed of about 2,200 revolutions per minute, 
This motor in its turn operates a generator of equal size and at 
about the same rate of 57 from which is obtained a current 
potential of about 100 volts sufficient for all intermediate battery 


426 


p . The saving in room is 40 square feet for each inter- 
mediate battery. About 50 intermediate batteries were formerly 
used, but the number will probably be reduced somewhat. 

Another question of space was presented when incandescent 
lamp room was considered. Each battery lead before reaching 
its wires has a resistance inserted in form of from one to four in- 
candescent lamps for the prevention of damage in cases of acci- 
dental short-circuiting. 5,000 of these lamps are necessary for 
use on the main line switches, and as each lamp requires a space 
of 8 square inches, or a total of 104 square feet, the problem was 
an important one. 

This was happily solved by placing the lamps on a frame work 
over the switch. In so doing two results are obtained, viz: Space 
otherwise useless is utilized ; and, secondly, yet of still greater 
importance, the wire chief is enabled, by watching his lamps to 
note grounds and crosses on his wires, and by prompt action from 
such observation prevent destruction by overheating of the instru- 
ments in circuit. For the multiplex currents, spaces on the 
framework of the doors and windows have been utilized, and the 
lamps thereon serve as monitors for those in charge of the appar- 
atus. 

Previous to this arrangement, the burning out of magnets by 
accidents to heavily charged circuits was a frequent occurrence. 
Since this improvement, 1 have yet to hear of the destruction of 
a single coil in this manner. 

The building stood the heat wonderfully well; heat which 
caused the granite trimmings of the doors and windows to flake 
and crumble, and glass to melt, had no effect whatever upon the 
massive walls. 

The operating room, which, when first occupied some seven- 
teen years ago, was generally supposed to be adequate to the re- 
quirements of the department for all time to come, has for years 
been entirely too small for the rapidly increasing business. 

Particularly during the past five years have these quarters be- 
come crowded, and the stern necessity of utilizing every inch of 
available space been forced upon the management. 

Just previous to the fire a prominent official of the department 
remarked that he did not see how they could work through the 
coming busy summer season without more room, and that to do 
во a year hence would certainly be an impossibility. This is 
only one of many indications of the rapid growth of the tele- 
graph business in recent years. With this experience, it has been 
decided to rebuild the structure from the fifth floor up, and to 
extend the building 25 feet on Dey street; and it is confidently 
predicted that when completed it will be the finest and most com- 
plete telegraph office in the world. 

The remodelled building will be nine stories high, and the old 
mansard will be replaced by a flat roof. Thesixth floor will be 
used for offices for various departments; the seventh and eighth 
floors for operating rooms, and the ninth floor will be occupied 
by wardrobe and lunch rooms, kitchen, etc. 

The operating rooms on the seventh and eighth floors will each 
haveafrontage on Broadway of seventy-five feet, and on Dey 
‘street of one hundred and seventy-five feet—considerably more 
than double the space occupied before the fire, and will be fur- 
nished with every facility that can be procured to secure perfec- 
tion of operation. There will be used twelve dynamos in series 
of four each for the main line batteries, two only being in use at 
any one time, and the third series being kept in reserve in case 
of accident to either of the others. Two dynamos of low voltage 
will furnish the current for instrument local circuits, one being 
used and the other held in reserve. Two dynamos will be de- 
voted to supplying current for city multiplex loop, local circuits, 
one of them as a reserve; and as many sets ot the one-eighth 
horse power motors and generators will be used as there may be 
intermediate batteries required. The chemical battery will have no 
pe in this model telegraph equipment, its day of usefulness 

ving passed. 

To the telegraph engineer it is a pleasing one. It marks an 
advance of the telegraph, in keeping with the progress of elec- 
trical science up to the present time, and we can feel assured that 
the results will be such as to induce the management to apply the 
improvements to all the principal offices of the company in the 
near future. 

There is great need of improvements in insulating material. 
An insulation for wires is needed that will be cheap, light, flexible, 
and durable ; one that dampness will not decay, nor the heat of 
an electric arc dissolve or burn. A fire extinguishing liquid is 
also to be desired which will be a non-conductor of electricity. 
When these have been obtained, and not until then ,canthe large 
telegraph offices be absolutely assured of protection from fire. 

Please consider this matter. The one who succeeds in obtain- 
ing these results, will, I am sure, be richly rewarded for his 
trouble. Nearly all of the employees lost personal property in the 
tire, of greater or less value. Some of the losses were memoranda 
of experiments never to be repeated, or the gift of some departed 
friend, and can never be replaced. To some of the employés their 
losses were, to them, a much more serious matter than was to the 
company its more formidable calamity ; yet from these employees 
are heard no complaints or lamentations ; and, with sad regrets 
for their misfortune, all turned with eager hands to lend their aid 
to the restoration of public service. 


THE ELECTRICAL ENGINEER. 


[Oct. 15, 1890. 


This disaster has demonstrated that there is to-day between the 
Western Union Telegraph Company, and its employés in New 
York City, a combination of capital, labor and harmony. Capital 
for dividend on its investment ; labor for the love of science, and 
advancement of its chosen profession, and both harmonizing in 
guccessful endeavor to make the now largest telegraph office, the 
most perfect one in the world. 


A BRIEF SKETCH OF STORAGE TRACTION DE- 
VELOPMENT. 


THE time is certainly ripe for at least a brief review of storage 
battery traction. It was first attempted at the Paris Exposition of 
1881. Two cars were run from the Place de la Concorde to the Pal- 
ais de l'Industrie. This was shortly after Faure and Julien had 
begun to introduce the storage battery in Europe. The experi- 
ment began and ended there and was resumed in 1883 by Julien, 
who put a storage battery car in service in Brussels. After a 
year or во of service, this car was exhibited in service at the 
Antwerp International Exposition of 1885. It attracted so much 
notice there and did its work apparently so well, that it was 
awarded the First Prize as the best and most economical method 
of street railway traction then known. Succeeding this favor- 
able report, and no doubt actuated by what had been done at 
Antwerp, The Electric Power Storage Company constructed and 

ut in service one or more storage battery cars at their works at 

illwall, England. In the early part of 1885, Mr. Bauer, now of 
the Pullman Co., made some experiments with a storage battery 
car in Baltimore with varying degrees of success. In October, 
1886, storage battery traction was brought pronior before the 
attention of engineers in this country by a Julien car which was 
put in service on 8th avenue, New York city. That car was after- 
wards transferred to the 4th and Madison avenue line, and was, by 
degrees, followed up by more cars, until in 1889, the largest in- 
stallation of storage battery cars that had ever been attempted (to 
wit, ten in all), was put in actual service on the 4th and Madison 
avenue line, in New York city. They have continued in service 
up to the present time with the exception of an intermission 
brought about by adverse litigation. Following the example of 
the Julien people in this country, The Electrical Construction 
Company, Limited, of England, have made an installation of 
twelve storage battery cars at Birmingham, England. They have 
built a large station there expressly for storage battery service 
and Mr. Pritchard, the engineer in charge, reports the road as 
now in successful operation. Within the last year or so, storage 
battery traction has been receiving considerable attention in 
various quarters. Mr. Wharton has now five or six cars in 
service on Lehigh avenue, Philadelphia; that line.is run ex- 
clusively by the aid of storage batteries. Another company is 
running four cars at Beverly, Mass., and has been doing so for 
over a year with considerable success. 

The Electric Traction and Manufacturing Company, in New 
Orleans, have now two storage battery cars in actual service, and 
have ten additional cars which they expect to have in service by 
the 1st of November, while a number of additional cars are bei 
constructed for New Orleans. 

Two Julien cars are in passenger service at Indianapolis, Ind- 
iana ; it is said with great success. 

A storage battery car equip by the Daft Electric Company 
(now the United Electric Traction Company) is and has been for 
several months past in service in Toledo and with great success. 
It has carried as many as 1,100 passengers in one day. 

One or two cars have for some time been in service on the 
Metropolitan Street Railway in Washington, D. C. 

We understand that four storage battery cars are now in Paris 
and that arrangements are being made to enlarge the number. 

In addition to the twelve storage battery cars in service at 
Birmingham, there are about eight other cars in service here and 
there throughout England, so that there are in actual ger 
service, 20 cars in England; 10 cars in New York ; cars at 
Beverly, Mass.; 5 cars on Lehigh avenue, Philadelphia ; 2 cars in 
Washington, D. C.; 2 cars at Indianopolis, Indiana; 1 car at 
Toledo ; 4 cars at Paris; 12 cars at New Orleans, and about 6 ad- 
ditional cars here and there on the continent, making in all 66 
cars. This would about represent the number of electric cars run 
by the overhead system sowewhat less than three years ago; the 
storage battery cars, however, it is claimed, run much better 
to-day, than the overhead cars did, two and one-half years ago. 
One of the chief obstacles in the way of storage battery traction 
has been the uncertainty arising from conflicting litigation as to 
the ownership of storage battery patents. Considerable allow- 
ance for delay must also be attributed to the fact that storage 
battery traction is more difficult to attain than any other practical 
system of traction. It has taken longer time, from the very 
nature of things, to overcome the difficulties encountered in stor- 
age battery traction than those to be met with in the overhead 
system. ere now seems to be left but one question as to the 

al outcome of storage battery traction and its relative position 
with other systems. That question is its relative economy. The 
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only element entering into the question of economy is that of the 
duration of the battery. The battery, as is pretty generally 
known, is composed of about an equal number of positive and 
negative расе The negative plates as now manufactured might 
last indefinitely. It is fair to say that they will last ten years. 
It was once thought that they would not last over two or three 

ears. The only question, therefore, is the life of the positive 
plates. If they can be made to last six months, there is no reason 
to doubt that storage battery traction is as cheap as horse traction 
where ten or twenty cars are in service, and cheaper than horse 
traction, where the number of cars in service exceeds twenty. 
All the mechanical difficulties heretofore encountered in storage 
battery traction, have been substantially overcome. They have 
been overcome as fully as the mechanical difficulties of the over- 
head system. The car goes and is as reliable in service as a steam 
car or an overhead car—probably more so. It shifts its batteries in 
a sufficiently short period of time to admit of that method of trac- 
tion, no matter what the head way may beon the most crowded line, 
and by ingenious arrangements the batteries can be shifted econom- 
ically and can bestored within a small space. The motors, gears 
and switchesare substantially the same as those used by the over- 
head system, and are, of course, equally reliable. The sole question 
then is as to the life of the positive plates or one-half the battery. 
They cost at present for a car about $600; they can be furnished 
for a much less figure than this when used in large quantities. 
They ought to last for one year; that would mean $2 a day or 
two cents a car mile for 100 days' run. They willlast longer, run- 
ning 100 miles a day, than if they should run 50 miles a day. One 
gratifying point about a storage battery is that the more continu- 
ous the service, the better its condition remains. There is noth- 
ing. more harmful to a storage battery than disuse. Almost all 
the difficulties encountered on Fourth and Madison avenues, due 
to the storage batteries, arise, it is stated, on Monday, and are to 
be attributed to the fact that the batteries have been idle, as the 
cars do not run on Sundays. 

From all that can be learned three cents a car mile for storage 
batteries is a conservative estimate. This leaves from six to seven 
cents a car mile for steam power and the maintenance of the mo- 
tors and gears. Conservative estimates by electrical engineers 
place the cost of motive power for these items as follows: 


Electrical energy delivered at the 
terminals of the battery or gener- 


ated on the overhead system..... 2 cts. а car mile. 
Maintenance of motors and gears... 2 EE 
Maintenance of batteries........... 8 * “ 44 
/ ² M RM L~“ “ 0 
// Cs EX REX RE EVA" eee 8 н 14 40 


or eight cents per car mile by the storage battery system. 


Cost of motive power in horse traction in large cities is 10 
cents per car mile; leaving in favor of sto battery traction 
two cents per car mile. Add to this the superior service obtained, 
and the advantages are unquestioned. 


ELECTRIC RAILROADING AT NEWARK, N. J. 


Newark, N. J., celebrated on Saturday Oct. 4th, the openi 
of the first electric road operas within the corporate limits і 
the city. It is called the Market Street and Springfield Avenue 
Road, runs through the most crowded district, and is of the over- 
head single-trolley type. The equipment consists of twenty eight- 
wheel cars, each 32 feet long, which are driven by two 20 h. p. 
Thomson-Houston motors. The current is generated by Thom- 
son-Houston dg namos, driven by Straight-Line compound tandem 
engines of 500 h. р. The complete installation was made by the 
Field Engineering Company, of this city. 

_All day the cars were loaded to their full capacity and ran 
without a delay of any kind, although the line has a number of 
heavy grades. The system is to be extended to nearly all the 
lines in the city, and the Field Engineering Company is now pre- 
pared to erect a 4,000 h. p. central station. It selected the loca- 
tion last week. 


ELECTRIC RAILROADS AT ROCK ISLAND, ILL. 

The Tri-cities—Rock Island, Moline and Davenport— will soon 
have a complete electric railway system in operation. The 
Thomson-Houston Electric Company, of Boston, through Mr. 
F. W. Horne, who represents itsrailway department, has, as lately 
noted in these columns, closed a contract with Mr. C. B. Holmes, 
John J. Mitchell and E. Buckingham and the Davenport & Rock 
Island Railway Company for the construction and equipment of 
such an electric railway. The contract represents the sum of 
$350,000. There will be twenty miles of single track and five 
miles of double track, containing more than sixty curves; and 
2.100 feet of track wil] beon bridges, including 1,500 over the 
government bridge. The overhead system will be employed and 
the wires will be carried over the bridges on towers. The con- 
tract calls forfifty passenger cars, seven 100 b. p. generators, 
two 850 h. p. Corliss engines and three 800 h. p. Hazelton boilers. 


It is expected that the whole will be completed in something less 
than 80 days. Р T 
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LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents. 

Anonymous communications cannot be noticed. 

The Editor respectfully requests that all communications be drawn up as brief 
Gad as much (o the point as poesibus. ч bá d 

In order to facilitate reference, correspondente, when referring to any letter previ- 
М зерен VVV 
the page on which it appears. 

Sketches and drawings for illustrations should be on separate pieces Of paper. 


АЦ communications should be addressed Epitor or Tus ELECTRICAL ENGINESR, 
180 Broadway, New York city. 


A CURIOUS BREAK IN A CONVERTER PRIMARY. 


[141.]—I would call the attention of your readers to a sample 
of wire taken from the primary coil of a converter, which shows 
an apparently unaccountable break. The ends of the break are 
fused, while the insulation has not been charred except close to 
the break. There was nothing to show that this was caused b 
any cross with the secondary coil, or by any escape to ground. 1t 
is accepted by some people as being a freak of lightning, and has 
come to be such a common occurrence as to amount to a very 
serious trouble. I would like to inquire whether others have 
noticed this difficulty and whether there is any good explanation 
to give except a fault in the copper finally resulting in a break. 


C. W. 
Carcaao, III., Sept. 27, 1890. 


OFFICIAL REPORT ON THE KEMMLER EXECUTION. 


Dr. Carlos F. Macdonald, president of the State Commission in 
Lunacy, has furnished Governor Hill an official account of the 
recent death of William Kemmler at Auburn Penitentiary by 
electricity. He admits the bungling, torture, and uncertainty 
and says in contradictory conclusion : 

Compared with hanging, in which death is frequently pro- 
duced by strangulation, with every indication of conscious suf- 
fering for an appreciable time on the part of the victim, execution 
by electricity is infinitely preferable, both as regards the sudden- 
ness with which death is effected &nd the expedition with which 
all the immediate preliminary details may be arranged. By the 
latter method the fatal stroke renders its victim unconscious in 
an infinitesimal fraction of a second, so small as to be beyond the 

wer of the human mind to estimate, while, at the same time, 
it disintegrates the nerve tissues and blood to an extent which in- 
sures an absoluteness of death in a shorter space of time than is 
possible by any other known method. In other words, it is the 
surest, quickest, most efficient and least painful method tbat has 
yet been devised. 

The execution of Kemmler, from the time he entered the room 
until the second contact was interrupted, occupied not more than 
eight minutes; whereas executions by hanging usually require 
from fifteen to thirty minutes. In fact, it not unfrequently hap- 
pens that the heart continues to beat for that length of time after 
the fall of the fatal drop. Then, too, far more time is consumed 
in placing the prisoner on the gallows, pinioning his limbs, put- 
ting on the black cap, placing the noose about his neck and care- 
fully adjusting the knot under his left ear (from whence it some- 
times slips at the critical moment, ting in strangulation 
instead of a broken neck), than would be required for arranging 
the preliminary details of an electrical execution. During the 
preparation of this report the Associated Press dispatches con- 
tained an account of a hanging in which the criminal’s head was 
almost completely torn from the body. 

Dr. Macdonald makes the following recommendations : 

First.—The statute providing for the execution of criminals by 
electricity should be amended so as to provide for but one plant, to 
be located in the central part of the State, in a building especially 
constructed for the purpose. The building should contain the 
necessary electrical apparatus, an engine, execution-room, soli 
cells and quarters for the guards and other neceesary officials, the 
apparatus to be in charge of and operated by & competent, 
accredited electrician. 

Second.—The engine and dynamo should be especially con- 
structed for the purpose, and should be capable of generating an 
electromotive force of at least 8,000 volts, in order to insure the 
maximum voltage that would be nec and at the same time 
cauge no injustice to any electrical lighting company, such as is 
likely to be the case so long as commercial dynamos are used in 
executing criminals. 

Third.—The volt-meter should be located in the execution- 
room, and a competent and responsible official should be detailed 
to take the readings of the meter before and at the instant the 
current is applied. The voltage should not be lees than 1,500, nor 
more than 2,000, and should be a matter of official record. The 
po resistance should also be taken immediately before 

inging him into the execution-room. 

Fourth.—The statute should require an official re 
execution to be made to the Governor within ten 
execution takes place. 


rt of each 
ys after the 
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EUROPEAN CORRESPONDENCE. 


LONDON. 


London and Manchester Connected by Telephone.—The Postmaster- 
General's Report.—The Vaughan-Sherrin Battery.—Church and 
Telephony.—Electric Light at Godalming.—Another Elmore 
Copper Company. 


COMMUNICATION by telephone has just been opened by the 
National Telephone Company between London and Manchester. 
The route is via Macclesfield, Birmingham and Coventry, the 
distance being 219 miles. The line was used on Monday night 
for the first time at asemi-private gathering by members of the 
Manchester Field Naturalists Society, who conversed with Prof. 
Meldola, F. R. S., Sir Philip us and others, of London. The 
wire employed, 1144 В. W. G., is of hard drawn copper, 200 Ibs. to 
the mile, and has cost £18,000. Blake's transmitters as used in 
ordinary exchange work were employed, and the Bell receiver. 
The voices were distinctly heard in London and easily recognizable. 
Connection was afterwards made with the Savoy Theatre, Lon- 
don, when the music of the Gondoliers was heard over the 
wires with great effect. 

The Postmaster-General's report shows & remarkable increase 
in the year'stelegraphic business. During the twelve months 
62,408,899 telegrams were sent over the wires, which is several 
millions above the previous year's figures. In the period under 
review, 263 post offices and 58 railway offices were opened for 
telegraphic раган, making a total number of 5,678 offices. Оп 
September 2nd, 1889, the issue of telegraphic money orders between 
London and 17 large towns was begun asan experiment. Between 
that date and Feb. 28, 2,088 orders of the value of £8,674 1s. 3d 
were issued, and on March 1, the system was extended to all head 
and branch post-offices in the United Kingdom, with the result 
that in one week 573 telegraphic orders were issued, representing 
a sum of £1,968. In the month 1,769 orders were issued, amount- 
ing to 46, 262. 

A company has been formed to acquire the patents of the 
Vaughan-Sherrin which consists of a special kind of primary bat- 
tery and motor. Tests were made yesterday of their motive power 
in combination with a tricycle, bath chair, and electric launches. 
The battery is a two fluid one with sheet zinc and carbon. In 
each cell there are three fixed carbons and two replaceable zincs. 
The outer cells are made of gutta percha and in them are placed 
the porous cells which surround the zincs. The liquid used in the 
inner cells is water, whilst that placed in the outer cells is a de- 
polarizing liquid of special composition, supposed to be produced 
at a low figure. The E. M. F. is еш two volts. The motor is 
& two pole Gramme machine with the field magnets arranged in 
a peculiar way. Prof. Silvanus P. Thompson has tested the 
battery and concludes his report as follows: 

** Considering the size and weight of the motor, and comparing 
its efficiency with that of the best motors of equal weight or 
power in the best motor in the market, I consider the perform- 
ance of Mr. Sherrin's motor very satisfactory. For so small a 
motor the power is high, being at the rate of one horse-power for 
only 62 lbs. of dead weight. e electrically-propelled bath chair 
is fitted with a small motor and driven by current from ten of 
his cells. In a short run which I took in it on unfavorable roads, 
it ran about six miles per hour on the level. It was perfectly 
easy to manage, and the batteries gave no trouble either from 
spilling or fuming. I consider the electrical chair a thoroughly 
practical and successful vehicle.” 

The cost of current is estimated by the Professor at from 9d. to 
10d. per Board of Trade Unit. It is claimed that the tricycle will 
travel at eight miles an hour. 

The experiments of connecting telephones to Christ Church, 
Birmingham, which I mentioned would take place, was a distinct 
success, When the morning service began there was quite a 
clamor to be put in connection. The morning prayer was inter- 
rupted by irreverent cries of Hallo there.“ Are you there,” 
„No, I don't want the church." These and other interruptions 
drowned for a time the voice of the minister, but when quiet was 
obtained, there was an unbroken connection which allowed of the 
service being heard. 

Connection was also made with London, Manchester and other 
large towns, the service being heard with ease. 

The electric light committee of Godalming, after visiting the 
electric light works at Bath, recommended the adoption of elec- 
tricity for public and private lighting. As the committee is 
practically the Town Council, it is probable that work may be 
expected shortly. 

Another Elmore Copper Company has been added to the list 
under the title of the Elmore Austria-Hungary Patent Copper 
Depositing Co. It will acquire the oe for operating in that 
country for £50,000 in cash, £50,000 in shares and the premium 
of 10 в. each on 75,000 shares, making a possible purchase price of 
£187,500. It is a curious thing how anything relating to Elmore 
is snapped up by the British public, although not a single definite 
figure 18 given as to work done. H. 8. 


Lonxpor, Oct, Ist, 1890. 
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CORRESPONDENCE. 


CHICAGO. 
Calumet Electric Road Opened. 


THE Calumet Electric Street Railway, the first in Chicago to 
adopt 5 as the motive power, was formally opened to the 
public last week. 

At 3.30 p. m. a car left the northern end of the line, carryi 
on board C. E. Loss, the contractor ; Columbus R. Cummings, N. 
K. Fairbank, S. E. Gross, W. V. Jacobs, the representatives of the 
press and a few others. After a lunch at the power house and a 
short speech by Mr. Loss, the party returned to the city. Many 
were the expressions of satisfaction at thesmoothness of the road- 
bed, the comfort and elegance of the car, and the high speed 
attained. 

The new line is only the commencement of an extensive 
system to connect the various manufacturing and residence 
suburbs which now lack proper communication with each other. 
It extends at present from the South Chicago Rolling Mills by 
way of 89th street, Mackinaw avenue, Harbor avenue, 93rd street 
and Long Island avenue, to 95th street. The Rae system of 
electric traction is employed, overhead construction being used, 
and each car is equipped with a single motor, and the cars 
are very strongly built and with their equipment weigh about 5 
tons each, and attain a speed of from 15 to 20 miles with perfect 
ease and safety. The curves and switches are guarded against 
accident by an automatic device, of which Mr. Loss istheinventor. 

The power house is equipped in the most complete manner with 
Armington-Sims engines of 125 horse-power, boilers, etc., and the 
power plant was constructed by the well known Pond Engineer- 
Ing Co., who have an enviable reputation for the excellence of 
their work. The present power capacity is capable of supplyin 
the line opened last week, and another already built from Pull- 
man to Cottage Grove avenue and 87th street. By December 1, 
a connecting line will be opened from South Chicago to the 
Pullman line at Cottage Grove avenue and 104th street. As soon 
as practicable, the system will be extended to 115th street, 
through 115th street, Michigan avenue, 111 street and 
Vincennes Road around Washington Heights and Morgan Park. 
Further extensions will probably follow. 

Mr. S. S. Breman із now engaged in getting out plans for a 
two-story repair shop 500 feet square at an estimated cost of 
$250,000, to be built at Pullman for the Pullman Palace Car Co. 
It will accommodate 100 cars at a time, and have electric light, 
steam heat and all the latest improvements. 

N. E. Swartout, of Chicago, foreman of the Postal Telegraph 
Company, is busily engaged at Terre Haute, Ind., in securing a 
right of way through that city for the projected extension of his 
line from Indianapolis to St. Louis. The company has secured 
the right of way on the National road and through all other cities 
along the route. The new line will be in working order by the 
first of the year. 

CHICAGO, Oct. 9, 1890. 


| BOSTON. 
West End Railway Work.—The Portelectric System. 


MAYOR HART has received and transmitted a petition from the 
West End Street Railway Company to the Board of Street Com- 
missioners, begging the city to extend Harrison avenue of its 
present width to Avon street, and from Avon street to Summer 
Street, on lines to connect with Hawley street; also to extend 
Hawley street of its present width to Water street and to widen 
Water street by including therein that portion of Spring Lane 
and the buildings situated between Spring Lane, Water street 
and Devonshire street, easterly of said proposed extension of 
Hawley street. 

The West End Company are continuing the good work of 
laying substantial T rails, and havethis week completed a moet 
important improvement at the corner of Boylston and Tremont 
streets, the entire location of the tracks and curves having been 
changed and relaid. 

The New England Portelectric Company are making excellent 
progress with their demonstrative section at Dorchester, and have 
given several exhibitions of the working of the system. They do 
not claim that these exhibitions are to show the speed that can be 
developed, but merely to demonstrate to the doubting that pro- 
gress is being made in theright direction. As the principle 
involved is absolutely new, an immense-amount of purely new 
experimental work has to be done, and improvements are being 
made don day. The track is 2,784 feet long, and coils about 11 
inches in diameter and nine inches broad, are set along the whole 
length of the track at intervals of six feet. The car is cigar 
shaped, pointed at both ends, measures 12 feet in length and is 10 
inches in diameter, weighing 850 pounds. Severe grades and 
curves have been introduced in the track, the worst being a 5$ 

rade on a 280 feet radius curve. The best speed that has yet been 
eveloped has been 174 minutes for the whole course, but this 
does not represent in any way the ultimate speed when the 
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system is perfected, merely showing that the scheme is feasible, 
and great possibilities of success. Mr. Williams, the 
inventor, is perfectly confident that he will be able to treble or 
quadruple this speed when he gets the electrical details thoroughly 
perfected. At present the system is using about 200 volts and an 
average of 80 amperes, though owing to the construction of the 
truck and rails, one of the rails being a conductor, there is a great 
amount of breakage and consequently lost energy. 


Boston, Mass., Oct. 11, 1800. 


REPORTS OF COMPANIES. 


ANNUAL REPORT OF THE WESTERN UNION TELEGRAPH 
COMPANY. 


Net earnings amounting to $7,812,725 were shown in the report 
for the fiscal year 1890 submitted at the annual meeting of the 
Btockholders of the Western Union Telegraph 5 yester- 
day. This is an increase of more than one million dollars over 
the net earnings of the previous year. After paying interest and 
dividends, the Western Union will have a surplus, according to 
the Treasurer's report, of $1,441,582. The aggregate dividends 
paid for the year amounted to $4,956,000. 

In President Green's report to the stockholders he shows that 
the capital stock of the Western Union now amounts to $86,199,- 
852, of which $26,242.93 is in the company's treasury. The bonded 
indebtedness of the company is $14,779,500. Of the increased 
99 the land lines yielded $1,362,925 and the cable lines $240, - 
000. There was about $43,000 increase in the amount realized 
from leased wires. The C s show that the company now has 
& total surplus of $10,052,900. 

In the course of the year 55,878,762 messages were sent over 
678,997 miles of wire on 183,915 miles of poles. The average toll 
per message was 82.4 cents, against 81.2 cents in the previous 
year. No increase in the message rates has been made any where, 
and Dr. Green says that the increased rate per message is attrib- 
utable to the fact that the greater part of the increased business 
consisted of long distance messages, which paid the highest 
rates. 

The expenses of the company for the year were as follows: 
Operating and general expenses, $10,863,068 ; rentals of leased 
lines, $1,687,125 ; maintenance and reconstruction of lines, $1,- 
988,652 ; taxes, $310,297 ; equipment of offices and wires, $275,- 
164; total expenses, $15,074,803. The report says: 

„The additions to plant during the year were 5,168 miles of 
line and cables, 31,300 miles of wire, and 912 new offices, at a cost 
of $1,778,314, paid for out of the surplus earnings. There was 
expended for the purchase of stock of telegraph companies $138,- 
865, making the total cash expenditure for new property. $1,917,- 
182. It has been the effort of the management to keep the ex- 

nditure for new property down to about $1,000,000 per year, 

ut the cost of the ocean cables, each about 850 miles long, has 
swelled the account this year. There has been expended in cash 
out of surplus зше for new property since July, 1866, $27,- 
653,857 ; in 24 years the expenditures have been $65,181,357. Of 
the $27,653,357 cash investments in new шору $15,526,590 was 
capitalized in 1881, and $1,200,000 in 1887, leaving nearly $11,- 
000,000 of surplus earnings invested in the property and not cap- 


Of the securities owned by the Western Union Company there 
is an increase of $1,943,800 in the Gold and Stock Telegraph Com- 
pany, about $1,750,000 in the Inter-Ocean Telegraph, and $1,000, - 
000 in the Metropolitan Telephone Company. 

The old Board of Directors was re-elected, with the exception 
that Charles F. Mayer, President of the Baltimore & Ohio Rail- 
road, was chosen to succeed John Jacob Astor. 


WANAMAKER ON WESTERN UNION FINANCES. 


Postmaster-General Wanamaker has written a letter to Gen. 
H. H. Bingham, chairman of the House Committee on Post 
Offices and Post Roads, renewing his advocacy of the limited 

tal telegraph scheme. In the course of it, he says: ‘‘ Accord- 
ing to uncontroverted statements made before your honorable 
committee, the capital stock of the Western Union Telegraph 
Company in 1858 was $358,700. The stock dividends declared 
between 1858 and 1866 amounted to $17,810,140, and the stock 
issued for new lines was $1,937,950 ; sothat the capital stock on 
July 1, 1886, was $20,133,800. In 1866 new stock was created to 
the amount of $20,450,500, so that the total capital of the Wes- 
tern Union on Ји!у 1, 1867, was $40,568,300. The largest dividend 
declared by the company up to 1874 was 414 per cent. The 
largest amount of stock ever divided at one time was $10,000,000, 
and for a period of seven years the dividends were about 100 per 
cent. a year on its average capital. It was by adding dividends 
to dividends and by piling the one up on top of the other that 
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this tremendous amount of $40,000,000 of capital and debt was 
created. The history of the company shows no change of policy. 
In 1874, the company bought up its own stock and the stock of 
other telegraph companies, and accumulated a fund of over 
$15,000,000, which was held in one shape or another in the treasury 
of the company. An investment of $1,000, in 1858, in Western 
Union stock would have received up to the present time stock 
dividends of more than $50,000, and cash dividends equal to 
$100,000 or 800 per cent. of dividends a year. These have been 
some of the dividends declared: In 1862, 27 per cent; 1863, 100 
per cent; in 1864, 100 per cent; in 1878, $6,000,000 ; in 1881, опе 
of $15,000,000 and another of $4,300,000; in 1880, 25 per cent. 
The Western Union plant, exclusive of its contracts with rail- 
roads, could be duplicated for $85,000,000. Its present capital is 
$86,000,000. It has realized $100,000,000 of net profits in twenty- 
five years by its high charges." 


INCREASE OF CAPITAL. 


THE SOUTHERN ELECTRIC SUPPLY COMPANY, St. Louis, filed 
statement of increase of capital from $10,000 to $25,000. 


HEAVY SUBSCRIPTIONS FOR THOMSON-HOUSTON STOCK. 


The subscriptions to the 10,000 shares of the new stock to be 
held by the Thomson-Houston common stockholders closed last 
week. They aggregated 83,500 shares, or more than three times 
ше issue. e subscribers will be awarded 80 per cent. of their 

ids. 


STOCKS AND BONDS. 


HALITAX, N. S.—A Halifax dispatch says: A trust deed has 
just been registered in the register of deed's office, of this city, in 
which the Halifax Illuminating and Motor Company, Ltd., which 
a short time ago took over the street railway, have transferred to 
the Suffolk Trust Company, of Boston, all the real and personal 
estate of the company, with appurtenances thereto belonging, in 
trust for the equal pro rata benefit of shareholders for $300,000, 
debentures of the company being issued therefor in the sum of 
$500 each. The mortgage previously held by the Suffolk Com- 
pany has been paid off. 


A SIMPLE DESCRIPTION OF ARC AND INCANDESCENT LAMPS. 


Sir David Salomons contributes to the October Lippincott's an 
interesting treatise on Electric Lighting," from which we 
extract the following very simple and lucid popular description of 
the two forms of the electric light :— 

In the arc lamp the current passes through two carbon rods, 
which are separated from each other by a very short distance. In 
order that the current shall leap this interval, the rods are made 
to touch each other, and then they are separated; a flame, con- 
sisting of heated gases, passes between these carbon rods, which 
flame must not be mistaken for visible electricity. The powerful 
light is produced by the intense heat to which the ends of the rods 
are raised. Suitable apparatus is connected with these carbons, in 
order that they may be fed as they burn away. Otherwise the 
distance between them will increase, and eventually the current 
will cease to flow. This form of light is termed “arc” light, 
because the flame resembles in shape an arc or a crescent. 

The incandescent or glow lamp consists of a very fine filament 
of carbon, hermetically sealed in a glass globe from which the air 
has been exhausted. The ends of the filament reach the outside 
of this globe by being attached within in it to two platinum wires 
which pass through the glass to the outside, where they are dealt 
with in some convenient way whereby they may be attached to 


the circuit. The current consequently enters the filament at one 
end and leaves it by the other. The filament becomeg white hot 
is not con- 


cuing the time that the current passes through it, an 
sumed, since it is not in the presence of air. The high resistance 
of the carbon filament necessitates a great loss of pressure in the 
current during its passage, and is converted into lightgiving 
heat. If the pressure of the current is greater than that for 
which the lamp was constructed, too much current will pass 
through the filament, and it will be destroyed. On the other 
hand, if the pressure is insufficient, the temperature to which the 
filament ought to be raised will not be reached, and the light will 
be far less than it should be under normal conditions. The light 
given by any lamp diminishes in far greater proportion than the 
equivalent fall in the pressure of the current ; and the inverse is 
true. For instance, a lamp intended to give a certain light with 
а given pressure of current would give less than half its light 
with a fall of 10 per cent. in pressure. On the other hand, a four 
per cent. increase of pressure above the normal would produce at 
east double the light intended. 
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FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 
Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 


city, reporte the following quotations of October 11th, from New 
York, ton and Washington : 
NEW YORK. 
W. U. Tel. Со.............. 81g Edison Gen. Elec. Co..... 
American Tele. & Cable... 88 Edison Gen. Co. Def'd..... 
Centl. & So. Amer......... 155* Conaoi'd Elec. Lt. Co...... 
Mexican. $05* Edison Illn'g Co. N. Y... . 
Com. Cable Co............. 


102 U. 8. Elec. Qo... ..... ies 
89 North Am. Phonograph.... 


*Ex. Dividend. 
BOSTON. 
BID. BID. | 
Thomson-Houston......... 511 Ft. Wayne Coo. 11} 
“ Pref'd... nl E 220 
“ Series C... ug rr 48 
я со 6 New England............. 511 
" Int. Co..... “зө Мех!сап.................... 80 
Thomson Co...... 185 Trop. American........... © 
Thomson Eu. Welding..... 72 Edison Phon'gph Doll.. 14 
WASHINGTON. 
BID BID. 
Penna. Telephone......... 26 U. S. Elec. Lt (Wash). 151 
Ches. & Pot. Telephone. 70 Eck. Sold. Home Elec. Ry. 65+ 
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OBITUARY—WILLIAM SPRAGUE. 


It is with regret that we have to announce this week the un- 
timely death, by his own hand, of Mr. William Sprague, at Seattle, 
Washington. : Sprague was well known in electrical circles 
in Chicago, to which city he went from Washington, D. C., and 
joined the forces of the Great Western Electric Supply with the 
intention of working his way to the front of the profession as an 
electrical engineer. He su uently left the Great Western 
Company and was engaged upon underground electrical work in 
Chicago, and about three weeks ago accepted an advantageous 
position on the Seattle Journal, in Seattle, Wash. Mr. Sprague, 
who was the son of ex-Governor Sp e, of Rhode Island, and 
grandson of Chief-Justice Chase, was a bright and well educated 
young man, and would undoubtedly have made a brilliant success 
in the electrical profession. His remains will be taken to Provi- 
dence and buried in Swan Point Cemetery there. 


DEATH OF DR. EMIL STOHRER. 


The death is announced of Dr. Emil Stóhrer, the inventor of 
numerous appliances in telegraphy. Among them was a dial tele- 
graph operated by alternating magneto-electric current devised in 
1840 and a two-point register (1850) which printed two lines of 


dots and dashes, partly chemically aud partly mechanically. 


LEGAL NOTES. 


THE TELPHERAGE INTERFERENCE—HUNTER VS. JENKIN. 


The Board of Appeals of the U. S. Patent Office has decided 
the interference case of R. M. Hunter vs. Fleeming Jenkin 
in favor of Jenkin. The late Prof. Fleeming Jenken, who coined 
the word ‘‘Telpherage,” obtained a British patent in 1882 anda 
U. 8. patent in 1884. Hunter filed an application in 1886—about 
twenty months after the issue of the Jenkin patent—which was 
put into interference with that patent. 

The Board of Appeals holds that, even if Hunter conceived 
the invention in 1879, as he alleged, he had forfeited his rights by 
laches. The decision is of general interest because of the inven- 
tion involved, and also because of its important bearing upon the 
vested rights of patentees. In another interference between 
Hunter and Miller on somewhat the same subject, the decision of 
the Commissioner was in favor of Hunter, though Miller had a 
patent, the application for which, however, was pending con- 
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currently with the application of Hunter. Hunters proof in 
both cases was the same ; but in the Jenkin interference lack of 
diligence was the ground upon which the Board based its decision 
against him. 


SOCIETY AND CLUB NOTES. 


THE AMERICAN STREET RAILWAY ASSOCIATION. 


The Ássociation will, in accordance with announcement, meet 
at Buffalo on Oct. 15, the Hotel Iroquois being headquarters. A 
h весов is expected, and electricity promises to be the 
leading topic. 


THE TELEGRAPHERS' BALL. 


The telegraphers of this city will give their annual ball on 
Oct. 15. One of the events of the evening will be the presenta- 
tion to Miss Kittie B. Stephenson, of a handsome 5 
brooch from the Hon. James D. Reid, as a special prize, 
Stephenson having been the first lady winner in the fast-sending 
tournament at Hardman Hall. 


WHAT 18 SAID OF THE ELECTRICAL ENGINEER." 


THE ELECTRICAL ENGINEER, which has recently appeared as a 
weekly publication of 50 to 60 pages from the office, 150 Broad- 
way, із the oldest electrical journal published in the country. 
It is now probably the leading technical electrical periodical of 
America.— N. Y. Daily News. 


No more authoritative or better conducted journal for elec- 
tricians is published in this country than THE ELECTRICAL EN- 
GINEER. By its weekly visits is assured thorough and masterly 
instruction regarding improvements and advancements in 
electrical science and associated topics.—Troy Times. 


THE BAXTER MOTOR FOR ELECTRIC RAILWAYS. 


The electric street railway people and in fact all street railway 
companies about changing to electric power will be interested in 
the new slow-speed motor being brought out by the Baxter Elec- 
tric Motor Co., of Baltimore. The armature speed is only 42 
turns per mile per hour—i. e., with a car going at the rate of five 
miles per hour, 210 turns per minu ight miles, 336 turns 
minute, etc. The performance of this new motor will be looked 
forward to with interest. 


INVENTORS’ RECORD. 


Patents issued October 7. 


Alarms and Signals: —Electric Guest-Call, G. P. Ransom, 497,798. Elec- 
trical Transmitter and Indicator, D. Keley and M. C. Parkhurst, 437,850. 
Combination Lock and Alarm, R. Bauman, 488,049. Burglar Alarm, W. J. 
Ackerman, 438,127. 


Conductors, Conduits and Insulators :— Insulator, T. F. Gaynor, 487,685. 
Covering Jor Electric Wires, D. Brooks, Jr., 487,918. Aerial Conduit for 
Electrical Conductors, A. A. Knudson, 438,003. Pole for Electric Wires, 
E. Verstraete, 438,086. 


Dynamos and Motors: — Regulator for Electric Generators and Motors, 
R. Lundell, 437,704. Electric Motor, J. Emmuer, Jr., 487,682. Electric Mo- 
tor, G. Little and G. J. Little, 437,885. Commutator, H. H. Blades, 437,844. 
Brush-Holder for Electric Motors, E. A. Sweet, 487,946. 


Lamps and Appurtenances:—Arc Lamp, R. H. Beach, 437,767. Electric 
Light Fixture, J. E. Brown, 487,851. Pulley Attachment for Electric 
Lamps, T. H. Brady, 487,888. Electric Arc Lamp, С. W. Haszeltine, 487,901. 
Terminal Switch or Cut-Out for Electric Lighting Systems, W. F. Smith, 
488,118. 


Measurement :— Electric Meter, J. Einstein and S. Kornprobst, 497,754. Klec- 
tric Meter, A. Reckenzaun, 437,768. Galvanometer, T. Harris, 437,926. 


Miscellaneous: Electric Valve-Controller, L. Bell and F. H. Roat, 487,678. 
Electric Safe-Lock, G. L. Damon, 487,688. Electric Steam-Generator and 
Water-Heater, Н. R. Butterfield, 487,771. Electric Ceiling- Block, A. E. Nich- 
ols, 487,789. Electric Advertising-Clock, M. Levi, 487,905. Automatic Pas- 
senger Register, A. Gajardo, 437,986. Rheostat, J. C. Velter, 488,087. Metal 
and Circuit Detector, R. L. Watkins, 488,041. 


Railways and Appliances :—Conduit Electric Railway, E. M. Reed, 487,720. 
Conduit and Electric-Conducting-Ratl therefor, 487,953. Trolley, I. F. 
Baker, 487,901. Railway Train-Signal, D. S. McElroy, 488,084. 

Secondary Batteries :— Secondary Battery, H. Lampert, Jr., 487,48 Ne. 
trode for Secondary Batteries, W. Shapleigh, 488,116. 

Telegraphs :—Receiving Instrument for Telegraphy, W. M. Miner, 487,980. 


Telephones and Apparatus:—Telephone Support, F. О. Hughes, 487,997. 
Telephone System, A. Graham, 437,966. 
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ALTERNATING VERSUS CONTINUOUS CURRENTS IN 
RELATION TO THE HUMAN BODY.! 


BY H. NEWMAN LAWRENCE, M. I. E. E., AND ARTHUR HARRIES, M. D. 


THE present paper is supplementary to a preliminary paper on 
the same subject read before the Institute of Electrical Engineers 
on the 27th of March, 1890. 

In that paper it was stated (page 1, Soc. J., Vol. 86, 1890) that 
“ our experiments have not beeu made with the powerful currents 
dealt with in electric lighting and distribution of power," and this 
admission, together with the difficulties inseparable from the ac- 
curate measurement of alternating coil currente, are points in 
connection with our paper which have given rise to much discus- 
sion in the electrical and other journals. | 

In the present instance, however, we have endeavored as far 
as possible to obviate criticism on these grounds. 

1. By using currents directly from lighting circuits—both alter- 
nating and continuous. 

2. By using currents directly from a dynamo whose rate of 
alternation could be accurately ascertained. 

3. By using currents of high E. М. F. 

4. By using an instrument for the measurement of alternating 
currents, whose accuracy at the reading of our former paper was 
theoretically questioned by one or two speakers. but which has 
since been tested and proved to give correct readings by an emi- 
nent practical electrician, thus confirming the accuracy of the 
readings forinerly recorded by the instrument, as well as those 
which are contained in our present paper. 

Another practical point to which special attention has been 
given in this paper is that our experiments have been made chiefly 
with the skin in a state of nature, so that the conditions of experi- 
ment as nearly as possible resemble those which might be ex- 
pected to exist under accidental circumstances, that is to eay, un- 
der circumstances when contact with the conductors was uner- 
pected and therefore unprovided for. 

The following are the conclusions arrived at: 

A. When the human body, with theskin in its normal un- 
moistened condition, comes into contact for an appreciable time 
with bare metal conductors of a dynamo-generated continuous 
current passing at about 100 volts in such a way that the current 
passes from hand to hand, and the total contact area is about 90 
square centimetres, — 

1. A current of about 0.016 ampere will pass through it. 

2. This current can be borne without discomfort for 15 to 30 
seconds. 

3. After about 80 seconds unpleasant burning sensations be- 
come marked and quickly increase. 

4. The subject is perfectly able to release himself at will during 
any portion of the time of contact. 

B. When the human body comes into contact with dynamo- 
generated alternating currents, alternating at about 60 to 70 per 
second under the same conditions as above,— 

1. A current of about 0.025 ampere will pass through it. 

2. This current is six times greater than that which produces 
discomfort. 

3. Instantly the subject is fixed by violent muscular contrac- 
tion and suffers great pain. 

4. The subject is utterly unable to release himself, but re- 
mains exposed to the full rigor of all the current that may be 
passing. 

C. When circuit from electric light or power conductors is 
accidentally completed through the human body, the danger of 
serious consequences is many times greater when alternating than 
when continuous currents are passing at equal voltage, and this 
is still to a large extent true if the voltage of the continuous cur- 
rent be double that of the alternating. 

1. With both forms of current a reduction of contact area 
materially reduces the amount of current strength that passes. 

2. With the alternating current, if the rate of alternation be 
reduced below 50 per second, the sensations of pain accompanying 
muscular fixation will be increased, while if the rate of alterna- 
tion be increased, the pain will be diminished. 

Finally, we would remind those gentlemen who so commonly 


speak as if voltage were the chief or only factor in the danger of 


accidental contact, that current strength 18 the important item, and 
that, according to Ohm's law, current strength is dependent not 
only upon E. M. F., but upon the total resistance in circuit at the 
time of accidental contact. 

To make statements based upon voltage only, such as newspa- 
per reports of a recent execution have contained, is not only dis- 
tinctly misleading, but calculated to induce the uninitiated to form 
erroneous conclusions. 


1. Abstract of a paper read before the British Association meeting, Leeds, 
September, 1890. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


ELECTRIC LIGHTING IN BALTIMORE. 


The Brush Electric Company, of Baltimore, Md., is now mak- 
ing improvements and additions to ita already very extensive 
alternating current electric lighting plant. which will give it a 
total capacity of twenty thousand 16 c. p. lamps; and thereby 
the, Baltimore central station plant will become опе of the largest 
alternating current incandescent lighting plants in the United 
States. This fact does not only reflect very creditably upon the 
population of Baltimore for appreciating the advantages offered 
by electrical illumination generally ; but it also proves the rapid 
growth of the popularity of the alternating current system of 
incandescent electric lighting. 

It was in the early part of 1887, a little over three years ago, 
that the Brush Company made the first contract with the West- 
inghouse Electric Company for the installation of alternating cur- 
rent apparatus aggregating a capacity of 5,000 lights. The under- 
taking was then looked upon as more of an experimental test of 
the new Westinghouse system than anything else. The Baltimore 
company had been frequently urged to extend ite system of light- 
ing aH over the city, but the management had not been able to 
comply with this demand because the electric lighting system in 
operation would not enable them to cover any large territory 
without the putting up of several additional power houses. In 
other words, it was not suitable for long distance lighting. But 
as the Westinghouse Company claimed for its alternating current 
system that it was especially adapted to cover a large area in a 
safe and yet economical manner, it was thought advisable to try 
it. This was done, and it is only just to remark that from the 
very moment the wiring was completed, the apparatus put up 
and the current turned on, the Westinghouse alternating current 
system proved an unqualified success. 

From that time the popularity of the new system was in Balti- 
more an established fact. -The demand for the new light grew at 
an enormous rate, and before long the company was compelled to 
increase its plant. The Westinghouse Company was called on for 
additional apparatus of three thousand lights capacity. But even 
this did not long satisfy the demand, and twice again the com 
increased its capacity by three thousand lights, until at the begin- 
ning of the present year, the central station plant of the Brush 
Electric Company, of Baltimore city, had a total capacity of four- 
teen thousand alternating current incandescent lights 

This last addition has again been necessitated on account of 
the demand which has been made on the Baltimore plant, and 
when the installation shall have been completed, there will b» but 
two cities in the country with larger capacities of alternating 
current incandescent lighting apparatus—Pittsburzh, with sixty 
thousand lights, and New York, with fifty thousand. 


WOODBRIDGE & TURNER. 


This enterprising and successful firm of electric railway en- 
pirea and contractors, 74 Cortlandt street, find themselves very 
usy at this season and are increasing their force and enlargin 
their office. The following is a list of roads they have built and 
equipped: Augusta Street Railway, Augusta, Ga., 16 miles, 10 
cars ; Brooklyn and Jamaica Railway, Brooklyn, N. Y., 10 miles, 
6 cars; Chattanooga Electric Street Railroad, Chattanooga, Tenn., 
6 miles, 6 cars; hattanooga Electric Street Railroad Mission 
Ridge Extension, Chattanooga, Tenn., 1 mile, 2 cars: Chattanooga 
Electric Street Railroad, St. Elmo Line, Chattanooga, Tenn., 5 
miles, 8 cars; East Reading Railroad, Reading. Pa., 114 miles, 2 
cars; Hartford and Wethersfield Street Railroad, Hartford, Conn., 
3 miles, 3 cars; Marlborough Street Railway, Marlborough, Mass., 
8 miles, 3 cars; Naumkeag Street Railway, Willow's Branch, 
Salem, Mass., 2 miles, 6 cars; Nashville and Edgefield Street 
Railway (in part), Nashville, Tenn., 9 miles, 10 cars; North Edge- 
field Street Railway, Nashville, Tenn., 214 miles, 2 cars ; Quincy 
Horse Railway, Quincy, ІН., 11 miles, 18 cars; South Nashville 
Street Railway, Nashville. Tenn., 5 miles, 10 cara; Wilmington 
City Railroad, 8th Street Line, Wilmington, Del, 14 miles, 8 
cars; West End Railroad, Brighton Branch (in part), Boston, 
Mass., 10 miles, 20 cars; Troy and Lansingburg Street Railway 
(in part), Troy, N. Y., 6 miles, 6 cars; Amsterdam Street Railway, 

Amsterdam, N. Y., 4 miles, 6 cars. 


THE RIES ELECTRIC TRACTION SYSTEM IN CANADA. 


An interesting novelty is now on exhibition, says the Montreal 
Gazette of Oct. 2, in the office of Mr. D. H. Hen erson, room 12, 
Temple building. It is a model locomotive fitted with an inven- 
tion by Mr. Elias E. Ries, by which, it is claimed, the traction 
power of a locomotive is increased by from twenty to thirty per 
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cent. The invention, which is very simple in character, was ex- 
plained to a number of railway men and others yesterday after- 
noon by Mr. Albert H. Henderson, general manager of the Ries 
Electric Traction and Brake Company of Baltimore, who made 
the experiments very entertaining. ‘These went to show that the 
invention, which should be seen to be understood, increased the 
power of an engine on а леу grade by about 20 per cent., and it 
1s agreed by the promoters that its adoption by railway com- 
panies generally would prove an economical venture. The model 
will be on view at Mr. Henderson's office for several days and 
should be seen by all our railway engineers and others interested. 


THE INTERIOR CONDUIT CO'S UNDERGROUND WORK AT MIN- 
NEAPOLIS. 


The Interior Conduit & Insulation Co., of New York, who 
bave some 150 miles of their underground conduits in successful 
operation in Minneapolis, carrying the feeders of the overhead 
trolley system of the Minneapolis Street Railway, will have an 
excellent exhibit of their admirable system at the Convention of 
the American Street Railway Association, at Buffalo. The exhibit 
will consist of the one-half size model of their new man-hole, 
and will show their improved methods of entering the conduits 
into the same and other interesting details of the system. 


MR. C. C. WARREN. 


Mr. C. C. Warren, heretofore connected with the railway 
department of the Westinghouse Electric and Manufacturing Co., 
has resigued his position. In accepting the resignation the com- 
pony have acknowledged the valuable services rendered by Mr. 

arren, and have expressed their regrets at the severance of their 
cunnections. Mr. Warren proposes to return to Chicago. 


' GROWTH AND ACTIVITY OF THE CENTRAL ELECTRIC CO. 


When the Central Electric Company moved into its presen 
quarters, 116 and 118 Franklin street, Chicago, last January, it 
was thought that the immense floor space would be sufficient for 
a healthy increase of the business for five yeais at least, but in 
less than six months they have been crowded for storage room 
and have had to go outside to obtain relief. This is evidence of 
the immense growth in the electrical business generally, but is 
poratu Ary expressive of the success of the Central Electric 

mpany. It is not hard to account for this success, as a glance 
through the establishment will show any one at all familiar with 
the technique of the business that the Central have gathered to 
themselves a list of high class specialties that are in constant de- 
mand, and could not help making any concern of healthy business 
methods grow. The nnel are men of tried merit and ex- 
perience in the business, and attend closely to the needs of their 
patrons and deserve success. 

The orders received for Okonite wire by the Central Electric 
Company within the past week have been greater than ever before 
in the history of the business, and this speaks volumes for this 
excellent and unsur wire, as there have sprung up many 
competitors that have attempted to challenge Okonite, but Okonite 
still maintains its lead and high prestige. 

The Central Electric Company have made advantageous ar- 
rangements to furnish telegraph, telephone and electric light poles 
at the lowest market rates, having established a yard in 
Chicago, where they will keep on hand a full stock at all times. 

The Central Electric Company are decorating their handsome 
store with a fine line of high glass electroliers and single brackets. 
This department of their immense business is becoming a very im. 
portant one, and the most fastidious taste in this line can be 
satisfied by examining their stock of these goods. 


CHARLES L. EIDLITZ, 


No name is better known in architectural and building circles 
in New York city than that of Eidlitz, and it is now the intention 
of Mr. Charles L. Eidlitz to extend that reputation in the field of 
electrical work. He has purchased from Mr. Augustus Noll his 
interest in the firm of Auzustus Noll & Co., in which he was for- 
merly a partner, and is now running the business under the firm 
name of Charles L. Eidlitz, at 10 West 23rd street, this city. He 
has also closed out his interests in the New York Electrical M'f'g. 
Co., of which he was formerly treasurer. Mr. Eidlitz, although 
operating under the new arrangemeut but three weeks to date, 
has already secured contracts for electric lighting work amount- 
ing to $30,000, and he has several other orders maturing. He 
does not limit himself to electric light wiring, but prepares speci- 
fications and plans, and undertakes large bell and burglar alarm 
installations. 
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AN ELECTRIC ROAD FOR SAN FRANCISCO. 


The new stockyards company that is to establish meat-packin 
works at Baden in San Mateo county will run an electric railro 
from that place to San Francisco. Passengers will be carried 
during the day, and all night light freight trains carrying meats 
and vegetables will be run. This road will serve to develop the 
southern suburb of the city, which has long needed rapid transit. 


NEW ENGLAND TRADE NOTES. 


T. M. Foote REGULATOR COMPANY is the name of a company 
organized some time ago for the purpose of manufacturing and 
introducing the T. Foote intermediate speed regulator, a 
machine specially designed for application to water wheels, steam 
engines, electric motors, or any source of power which is apt to 
have a variable speed, so that a perfectly as treed speed may be 
transmitted to the work to be done. The application to dynamos, 
which of necessity require a perfectly constant speed is peculiarly 
serviceable, when they are driven by variable power, and especi- 
ally when water power is used. The regulator resembles in some 
degree a friction clutch, and is absolutely positive in its action, 
and is little liable to get out of order. The company have al- 
ready a large number of these regulators in service, and they are 
at present engaged in putting in а 40 inch regulator, of 130 h. p., 
in the plant of the Consolidated Electric Light and Power Com- 
pany, in Dover, N. H. The headquarters of the company are at 
271 Franklin Street, Boston. 


DRAKE, PAYSAN & WHITTIER isthe name of a new partner- 
ship formed in Providence, R. I., for the purposeof doing a general 
electric light and power construction шайда. They will pa 
special attention to the installation of insolated plants, and wi 
also handle a complete line of electric light and railway supplies. 
Mr. J. I. Drake is well known, having been for years connected 
with the Russell Electric Manufacturing Company, of Providence, 
the well known manufacturers of the Russell mast arm. Mr. 8. 
R. Paysan has been in the general electrical] business in Providence 
fur 14 years, and Mr. R. H. Whittier was for some years con- 
nected with the Rhode Island Telephone and Electric Company of 
Providence. The company is already in receipt of large orders, 
and its prospects are very bright. 


WESTERN TRADE NOTES. 


Mr. G. A. EDWARD KOHLER, Western representative of the 
Eddy Motor Co., has sold a one-horse power Eddy motor to the 
United States Dental College, of Chicago, for use in their labora- 
tory. Also a 20 h. p. machine to Mr. Andrew Cummings, pro- 
prietor of Thomson в Restaurant, where it will be employed for 
driving an Exceleior arc dynamo. This is somewhat of a novel 
but highly useful and effective arrangement. 


"THE ILLINOIS ELECTRIC MATERIAL COMPANY are enjoying 
rapidly increasing 5 and the orders for their specialties 
are large and numerous. They are making large sales of their 
now famous Canvas Jacket" wire. Their latest departure is the - 
presentation of a handsome silver plated pencil, designed in the 
form of a spike, to all purchasers, would-be purchasers of Can- 
vas Jacket," or anyone desiring one, and it may beadvantageously 
employed to note the good qualities of their goods and send in 
orders. All should drop them a line aud receive one of these ele- 
gant and tasteful mementoes by return mail. 


THE WESTERN POWER CONSTRUCTION Co. report the demand 
for McIntosh-Seymour engines ever on the increase and they 
have on hand quite a number of important deals about to be con- 
summated, so satisfactory have the engines already installed been. 
They have just sold the Chicago Edison Company another high 
pressure automatic engine, 18% x 18, of 200 h. p. capacity. 


CHAS. A. SCHIEREN & COMPANY, through their Chicago office, 
recently received au order from the Louisiana Electric Light 
Company, of New Orleans, La., for 160 feet of 72 inch double 
leather belt and 550 feet of 48 inch double leather belt, the former 
being one of the largest and heavieet belts ever manufactured. 
This remarkable order has just been followed up by a second one 
for 150 feet of 72 inch double leather belt from the same company, 
which speaks well for the satisfaction the flrst one is giving. 


THE ELECTRIC MERCHANDISE Co., of Chicago, have issued to 
their many patrons and friends a very beautiful and near little 
invitation card for the Street Railway Convention, Oct. 15th, 1890, 
at the Iroquois Hotel, Buffalo, inviting all to call and examine 
the devices of their manufacture as shown in parlor F. Mr. W. R. 
Mason, who requires no introduction, so well known is he amongst 
the fraternity, will be in attendance and explain his numerous 
new aud useful appliances and specialties for street railway work. 
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ELECTRIC RAILROADING IN TEXAS. 


NE of the interesting features of electrio rail- 
way work is that it operates as a direct en- 
couragement to the extension of long suburban 

| lines, which could not possibly be equipped or 

made to pay except by resort to electricity as a motive 
wer. Already a large number of electric roads have 
en built or are under construction in small towns and 

outlying districts, where it had before been utterly im- 

possible to interest capital. Many horse roads constructed 

under similar conditions have lingered along or even been 
abandoned, but at the present time, the purchase of their 
stock or franchises has оош quite a prominent industry, 
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vasion of their pastures, for the population of the cit 
flows that way, and tbanks to electricity is provided wit 
pleasant and inexpensive new homes, of which every man 
can be his own landlord. 


A NEW STREET CAR MOTOR. 


BY E. 8. PILLSBURY. 


IN connection with a discussion which has been recently 
carried on mostly by our English cousins, in текао toa 
new type of alternating generator brought out a short time 
ago by Prof. Elihu Thomson, the writer wishes to call at- 
tention to a motor recently designed by himself for street 
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ELECTRIC RAILROADING IN TEXAS.—SCENE NEAR FORT WORTH. 


the intention in every case being to adopt electric motors. 
Wherever the plan has been resorted to and carried out, 
the effect has been instantaneously beneficial. 

We present on this page an interesting picture of sub- 
urban electric railway extension. The photograph was 
taken at Fort Worth, Texas, and shows the end of one of 
the roads there of the Rae system, put in by the Detroit 
Electrical Works. Not a house ів in sight. The illimita- 
ble prairie stretches out and around, and the only objects to 
catch the eye are the road, the cars and the cattle grazing 
peacefully. It will be noted that the cattle are utterly in- 
different to their novel electrical surroundings. Their im- 
mediate banishment will, however, be the result of this in- 
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car traction, but which might by slight alteration be 
adapted to the generation of either continuous or alterna- 
ting currents. 

The machine, which is illustrated in the accompanying 
engravings, would appear at first sight to be quite similar 
to the Thomson alternator, but on close examination, it 
will be seen to be quite different. Like the machine re- 
ferred to, it possesses a stationary armature and excites a 
multiple number of poles by a single pair of field coils ; 
but while in the Thomson dynamo both fields act 
together to excite a revolving inductor, all of whose poles 
are of like polarity, in the machine here shown, coil F 
excites N poles Nos, 1, 3 and 5; while the core of coil F’ ів 
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in magnetic circuit with в polen Nos. 2, 4 and 6. Thus 
we are enabled, without sacrificing the advantages of this 
especial type of machine, to obtain a reversal of the lines 
of force through the armature coils instead of simply 
magnetizing them and allowing their cores to demagnetize 
themselves, and in consequence obtaining double the in- 
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Fic. 1.—THR PILLSBURY STREET CAR MOTOR. 


duction per turn. So much for the machine as an 
alternator. 

But it is as a continuous current motor to which the ma- 
chine shown is especially adapted. F and r' are the field 
coils, and c is the armature. 'The magnetic circuits are 
completed as indicated by the arrow heads. The arma- 
ture winding is that of a regular multipolar drum, each 
coil covering, in the six-pole machine shown, 60 degrees of 
the circumference. 

A and a’ represent, in Fig 2, the position occupied by one 
coil. The 
centre of the field induted by each pole. A slight thick- 
ness of metal is left on the under side of the armature to 
protect the pole pieces from eddy currents as well as to 
support the armature coils which are inserted from outside. 
The armature is stationary, the pole pieces revolving, as do 
also the carbon brushes n and в’. The commutator is 
firmly fastened to the end of the machine, the brushes 
pressing against it, and at the same time against the cop- 
per rings marked + and —, which form the armature 
terminals. 

Let us see what we have gained by the method of con- 
struction thus indicated. It has been my privilege to ex- 
amine a very large number of burned out street car arma- 
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Га. 2.— THE PILLSBURY STREET CAR MOTOR. 


tures, and I will ventureto say that 90 per cent. of these 
were burned out, or rather knocked out (as many were not 
burned out), by one of the three following causes, vız., 
water, vibration, and slipping of the coils on the core. 

By using a stationary armature we can waterproof it 
nuc more thoroughly and avoid vibration entirely ; while 
by using the toothed armature, we can absolutely avoid 
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points of commutation are evidently in the 
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any slipping of the coils. We also have a very compact 
design, and can obtain at least twice the output from a 
motor filling the space beneath a car that can be obtained 
by the common designs. Again, we have our wire entirely 
protected by an iron sheath. 

Owing to the increase in output, we propose to use 
single reduction in our gearing and thus obtain a noiseless 
set of gears. We have the solidest possible commutator, 
besides which it is a stationary one, and we hope thus to 
be able to keep it smooth enough so that it will not sing; it 
is also so placed as to be least likely to receive mechanical 
injury. 


THE WHELESS OVERHEAD RAILWAY SYSTEM. 
Our readers will remember that in our issue of Oct. 1 we 
described the ingenious electric conduit railway system 
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POLE OF WHELESS OVERHEAD ELECTRIC RAILWAY SYSTEM. 


designed by Mr. Malone Wheless and now in operation at 
Washington D. С, One of the principal features of the 
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system consisted in the arrangement by which the working 
conductor is divided into sections which are normally 
dead, but which are energized the instant a car enters upon 
any section ; the latter again being de-energized when the 
car passes on to the next section. This action, it will be 
remembered, was performed by aswitch contained in a box 
beside the track. 

The same arrangement can evidently be applied with 
equal propriety to overhead systems and the accompanying 
engraving shows the manner in which it is carried out in 
practice. Here, it will be seen, the section cut-out boxes 
are mounted on the pole and connected to the under- 
ground feeder; the trolley, line is suspended over the centre 
of the street. By this means each section of the working 
conductor, besides being controlled automatically, is under 
direct control for repairs and in case of accident. 


MINIATURE ELECTRIC RAILROADING. 


Tue Electrical Exhibition, just closed, at Minneapolis, 
was designed to demonstrate in every possible way the 
commercial application of electricity, and, as a conse- 
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plied lights to the Edison Paris exhibit. The shaft of the 
motor was connected to the axle of the motor car by worm 
gearing. 

The shape of the track was dis A having four curves, 
a long tunnel under a large cascade, and two grades to 
illustrate ordinary application. The car, as it approached 
the tunnel, lighted miniature Edison lamps in the tunnel, 
for the purpose of illuminating it. It also lighted in ad- 
vance each semaphore signal, and the station platforms. 
The road operated successfully from the start, with a single 
exception, when an obstruction was placed upon the track 
purposely, which derailed the entire train. The mill shown 
in the cut contained an overshot water-wheel, which was 
operated from the cascade above and illustrated the great 
milling industry of Minneapolis. 

Throughout the whole exhibition this miniature railway 
attracted a very great deal of attention, especially from the 
small boys, and was very appropriately exhibited at Minne- 
apolis, where the Edison Company are installing the largest 
and most comprehensive system of electric street railways 
in the world. "The speed of this tiny train was estimated 
to be,in proportion to its size, equal to the speed of the 
Chicago limited express train on the Pennsylvania Rail- 
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MINIATURE ELECTRIC RAILWAY AT THE MINNEAPOLIS EXPOSITION, 


quence, many different kinds of apparatus for lighting, 
heating and power purposes were shown. In order to 
demonstrate the methods of electric railroading, and the 
uses to which the electric light can be put in railway work- 
ing, a very ingenious miniature electric railway was oper- 
ated, encircling the beautiful tower of light illustrated in 
our issue of Sept. 17. 

This road was about 200 feet in length, supported by a 
trestle about three feet high above the floor, and used each 
rail as a conductor ; that is, the two rails were used as the 
positive and negative conductors without any trolley sys- 
tem or third rail. 

As shown in the engraving, the rolling stock equipment 
consisted of one motor car with two passenger cars. The 
motor was of the nominal g h. p. type, 110 volts, and was 
fed by an Edison dynamo, which was one of those that sup- 


road. The apparatus was built by Mr. Henry Parsell, of 
New York, and though small in size was accurately con- 
structed, asits uninterrupted successful operation demon- 
strated. 


STORAGE CARS FOR DUBUQUE, IA. 


The Accumulator Company, of this city, has just closed a con- 
tract with the Dubuque Street Railway Company, Dubuque, Ia., 
for six Edco cars, operated by ‘‘ The Accumulator System.” This 
contract was made after President Rhomberg, of the Dubuque 
Street Railway Company, had made an exhaustive test of the sys 
tem for three months. It is the intention of Mr. Rhomberg to 
equip his whole road with Accumulator cars. Elsewhere in this 
issue will be found full details as to the system and its 
operation. 
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BALDWIN'S REVERSING GEAR FOR ELECTRIC CARS, 


THE most prominent direction in which inventors are at 
3 at work in the field of electric railroading, is to re- 
leve the motor armature of the strains which come upon it 
due to the frequent starting and stopping of cars. To avoid 
this a number of devices have been brought out, among 


BALDWIN'S REVERSING GEAR FOR ELECTRIO CARS. 


which a prominent class embraces an arrangement by which 
the motor armature is kept continually revolving, independ- 
ent of the motion of the car. 

A recent application of this nature is due to Mr. George 
R. Baldwin, of this city, whose gear is arranged so that 
the armature revolves continuously in the same direction 
whether the car is in motion, or not, but continues 80, even 
when the direction of the car is reversed. | 

The method of construction by which this is carried out 
is shown in the accompanying illustration in which 4 rep- 
resents the car axle. The armature pinion drives the spur- 
wheel р and its attached pinion c, which are loosely 
mounted by means of sleeve в on the axle А, This pinion 
c gears into the idler pinions r, F, revolving on pins fixed 
in the disc к and brake wheel н. These idler pinions also 
gear into the internal spur-wheel 1. к and а are brake 
bands operated with one lever and can bring to a stop in 
turn either the internal spur-wheel 1, or the brake wheel н, 
and its attached disc x. м is a double clutch to connect or 
disconnect from the shaft the disc or internal spur-wheel. 

Taking the car at a stand-still, with the clutch and both 
brake bands loose and the armature revolving continuously, 
the different parts of the gear then revolve idly according 
to the laws of friction ind inertia. 

To start ahead, the brake а is applied and the inner 
clutch thrown into gear ; brake к is now applied, the same 
movement loosening brake d; this brings the internal spur- 
wheel 1 to a stop and the idler pinions are caused to revolve 
around in it, carrying with them at a reduced speed the 
disc E whose rotation is communicated to the axle by the 
clutch x. To stop the car, brake band к is simply 
released. 

To back the car, the inner clutch is withdrawn, the outer 
thrown in and brake band с applied ; this causes the idler 
pinions r, F to revolve with an opposite rotation on their 
fixed pins and this reverse rotation is transmitted through 
the internal spur-wheel and clutch to the shaft. 

It is thus seen that there is obtained a flexibility in the 
manipulation of the car independently of the motor's 
врее 

Phe constant rotation of the armature prevents the short 
circuits which are liable to occur from frequent reversals, 
and also prevents any considerable shifting of the line of 
. commutation. 

The armature is at its full speed when starting a car, 
thus using its own momentum to a good advantage ; it is 
also working at its full power and greatest efficiency and 
is at the same time creating a counter electromotive force 
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to prevent the excessive fluctuations of current which exert 
so great a strain on both the motors and generating plant. 


HAZELTINE'S ARC LAMP. 


AN arc lamp recently patented by Mr. C. W. Hazeltine, 
of St. Louis, presents a distinct novelty in a peculiar 
method of prolonging the life of carbons. The accom- 
panying illustration exhibits the invention clearly. Fig. 1 
is an elevation of an arc lamp equipped with the invention, 
and Fig. 2 shows an enlarged. view of the carbons near the 
arc, showing a part of the protective tip or shield in sec- 
tion. | 

The invention consists in the application near the arc of 
a protective tip or shield to prevent the rapid consumption 
of carbon, the tip or shield being fed as the carbon wears 
away. 

To tbe upper carbon 10, a little above the arc—say one 
eighth or quarter of an inch—is applied a protective tip or 
shield 11 of refractory material, such as baked clay, por- 
celain or metal—having a perforation which permita the 
upper carbon to feed freely through it as the carbons burn 
away. In orderto keep the protective tip or shield near 
the arc and receive the resulting beneficial effect, it is nec- 
essary to feed the same downward to compensate for the 
burning away of the lower carbon. The protective tip or 
shield is fed downward by the movement of the upper 
carbon, and to effect this a pair of pulleys are secured to 
the protective tip or shield, over each of which pulleys 


HAZELTINE'S ARO LAMP, 


passes a cord or chain. The ends of each of the cords 
are secured to the carbon-carrier, and after being carried 
over the pulleys 12 and 12 pass around pulleys 14 and 14, 
fixed to any suitable immovable part of the lamp. The 
other ends of the cords are secured to a bail of the mov- 
able pulleys 12. Each of the cords 13 may return upon 
itself three times, and will then make the feed of the pro- 
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tective tip or shield equal to one-third the feed of the 
upper carbon. In practice the lower carbon burns away 
about half as fast as the upper carbon when the protective 
tip is used. If, therefore, the upper carbon has to feed 
through two inches to compensate for its own consumption, 
it must also feed one inch additional to compensate for the 
consumption of the lower carbon. The feed of the upper 
carbon will thus be three inches in the case supposed. To 
maintain the protective tip or shield in the same relative 
position with reference to the arc at all times, it is neces- 
sary, therefore, that the shield should be fed one inch 
while the upper carbon is fed three inches. Care must 
be taken that the tip is not fed faster than the lower car- 
bon burns away, else the tip in time will envelop the aro, 
and thus interfere with the proper functions of the lamp. 
By applying this simple expedient to an arc lamp Mr. 
Hazeltine says he has found by actual practice that the 
consumption of carbons is decreased fully and even more 
than one-half, making carbons burn twice as long as they 
ordinarily would, without decreasing their candle-power. 
He is unable to account for this saving of carbon, nor does 
he limit the invention to any 9 theory of operation 
by which this result it attained. The protective shield or 
tip may possibly, he thinks, prevent the carrying away of 
any unconsumed carbon particles and their consequent dis- 
sipation and loss in the air, but may, on the other hand, 


operate to concentrate such carbon particles upon the arc 
and secure their complete combustion. 


THE WENSTROM HYDRAULIC GEAR FOR ELEC- 
TRIC CARS. 


Ir has often been pointed out that an arrangement by 
which the electric motor on a car could be driven continu- 
ously at a uniform speed, independent of the speed of the 
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Ба. 1.—WENSTROM HYDRAULIC GEAR, SHOWING ECOENTRIC 
Box AND KEYS. 


caris very desirable. Such a method, aside from other 
advantages, allowa of the motor being constantly operated 
atits maximum efficiency, a point of great importance in 
the economical utilization of the current. 

In order to accomplish this object, the Wenstrom Con- 
solidated Dynamo and Motor Co., of Baltimore, have 
brought out a very simple device due to Mr. Atwood, one 
of their engineers, and which was shown to the delegates 
and visitors at the Buffalo Street Railway Convention. 

The accompanying engraving, Fig. 1, showsthe hydraulic 
gear in perspective with the end plate removed, and Figs. 
2 and 3 show the same in end view and in section respect- 
ively. As will be seen, the rim which holds the wooden 
teeth runs loosely and free upon the axle. "Within the rim, 
and fast to the axle is a metal disc, about three inches deep 
by five inches face, across which slides a brass key; the 
centre of the rim is hollow and is cast eccentric ; in this 
the blank revolves, the sliding key following the interior 
of the eccentric box. An opening or port is cast in the 
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rim connecting one side of the eccentric with the other 
through a by-pass valve. When the blank and key are in 
place oil is poured in, the end piece firmly screwed on and 
the gear is ready to operate. As the rim is revolved the 


ка. 2.—HYDRAULIC CAR GEAR—END VIEW. 


oil is forced by the key, up through the opening through 
the open by-pass valve and into the other side of the 
eccentrio, and, no resistance being offered, the blank and 
axle do not revolve. 

If, however, the by-pass valve be partially closed and 
the rim revolved the resistance of the oil is so great that 
the blank and axle are caused to revolve; thus by opening 
and olosing this valve the entire speed of the car can be 
varied without relation to the speed of the armature, which 
may be kept running continuously at full speed. 

rd will be readily seen that with this arrangement a car 
may be geared to run 20 or 50 miles an hour on the level, 
and yet the same car may be driven up a 10 per cent. 


Fica. 9. —H YDRAULIOC CAR GEAR—SECTION. 


grade at only four miles an hour, with the armature 
running at full speed. 

The value of the device in starting heavil 
is also apparer, as any load can be started and without 
shock. The form of gear shown has been varied to meet 
different conditions but the principle remains the same in 
all. 


loaded cars 


THE HAZELTINE ELECTRIC Co. has been incorporated under the 
laws of the State of Missouri, with a capital stock of $650,000. 
The officers are : C. W. Hazeltine, president ; D. R. Russell, vice- 
president; T. G. Portis, secretary; and W. B. Hazeltine, Jr., 
treasurer. The object of the company is to manufacture an 
attachment for arc lights which more than doubles the lifetime 
of the carbons. Arc lamps with the attachment are shown in 
operation at the Exposition, St. Louis. 
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NEW STEPHENSON ELECTRIC CAR TRUCK. 


Iw applying the experience of over fifty years in the 


building of street railway cars, the John Stephenson Co., 
Ld., of this city, has designed an electric car truck in the 
construction of which wood material has been largely ad- 
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another motor with axle and wheels put in place in a 
few minutes. 

It is claimed for this truck that it affords in the highest 
degree quiet, ease and comfort to passengers because the 
motor, brakes and other machinery are detached from the 
car body and carried by the truck with insulators inter- 


Fic. 1.—THE STEPHENSON ELECTRIC CAR TRUCK. 


hered to without sacrificing any of the qualities desirable 
in a truck of this nature. 


The accompanying engravings, Figs. 1 and 2, show the 


vening between the car-body and its bearings on the trucks; 
and for the same reason jostling and concussions are avoided. 
It also diminishes the wear of wheels and rails, passes 
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Fia. 2.—THE STEPHENSON ELECTRIC CAR TRUCK. 


truck in perspective and in plan view, respectively, and 
indicate clearly the method of construction. 

Among the advantages of the truck may be mentioned 
Simplicity of construction, as but four pieces are required 
for the truck-frame, and the truck has within itself all 
needful bracing. It affords maximum room for machinery, 
while carrying motors and powerful brakes, free from de- 
pendence on the car body, and it is not subject to loose- 
ness of joints or change of form, and has especial facilities 
for repairs. 

It will be seen that each motor on its axle and wheel is 
held to the car by three bolts, viz., a hinge joint bolted to 
each of the two axle-boxes and the nose bolt connecting 
that end of the motor with the goose-neck at the x-centre 
of the truck; with the three bolts named, withdrawn from 
their places, and the end of the car lifted, the motor with 
its silo and wheels may be rolled from under the car, and 


curves and switches with great ease, prolongs the life 
service of the car and its machinery and requires less 
electric energy to propel the car. 


A NEW ATLANTIC CABLE COMPANY. 

A number of capitalists, headed by C. W. Bonynge, of San 
Francisco, are making arrangements for laying a new cable across 
the Atlantic Ocean. 

The undertaking is capitalized thus : £800,000 of stock is to be 
taken up by eight men, at £100,000 each, to be fully paid up and 
no debentures issued. The cable is to be laid from Valentia Bay, 
on the west coast of Ireland, toa point on the American coast 
near New York if possible. Mr, Bonynge, now resident in Lon- 
don, is a San Francisco banker and broker. He says that the 
enterprise is already guaranteed as to its capital. It is not known 
whether any contract has yet been made for manufacturing the 
cable. 


Oot. 39, 1890.] 
THE WINSTON-SALEM ELECTRIC PLANT. 


NLY those familiar with electrical ad- 
vance know how great have been the 
strides made in the South. The de- 
velopment of the. natural resources in 
the South has naturally brought with 
it enterprise in many collateral direc- 
tions, and among these the electric 
light and power have been remarkably 

prominent in the last few years, hardly a day passing 

without the announcement of the formation of some new 

company for the generation and distribution of current. . 
A striking example of what can be done by energetic 

work is shown by the results obtained at Winston-Salem, N.C. 
Winston and Salem are called the Twin Cities, and are 

practically one city, as they are directly adjoining one 

another, and the division line is practically in the middle 
of thetown. The Twin City Company, which was recently 
organized, purchased a small local company that had been 
in operation at Winston for about two years, and which 
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thorough manner throughout ; the building is entirely fire- 
proof, and follows the general New England “ mill con- 
struction,” (with one-story open roof), in floor and roofing, 
the rest of the building being entirely of brick. That it is 
fire-proof is shown by the insurance given, in a town like 
this, where there is practically no fire department, the in- 
surance being at the very minimum rate. The building, 
the plan of which is shown in Fig. 3, comprises engine and 
dynamo room, 60'x 60'; boiler room, about the same 
size ; offices and workshop, ‘and a car house 90'x 60’, 
with a pit under the entire house. 

The railway equipment consists of five miles of track, 
covering the general territory of the town, and reaching 
to all the depots and large factories. There are seven pas- 
senger cars and four freight cars running, the company 
intending to do a large freight business from factories 
and for building work. 

There are 38 tobacco factories and warehouses in the 
town, which ship 15,000,000 pounds of tobacco every year. 
The roads have been very bad in this neighborhood, and 
the grades very steep ; hence the company expects to doa 
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Еа. 1.—THE WINSTON-SALEM, N. C., ELECTRIO LIGHT AND POWER STATION. 


had an aro light plant of 50 Brush lights, and an incan- 
descent plant of 500 Brush lights, on the two-wire system. 
The plant has now been converted, a new company organ- 
ized, with a railway included, and a thirty-year exclusive 


franchise obtained. It has secured the arc light contract 


for both cities, ee about 80 arc lights, and a new 
plant has been insta 
one general head and management. 


The accompanying engraving, Fig. 1, shows the exterior 
Fig. 2 shows a 


of the power building and the car house. 
perspective of the dynamo room. 


The incandescent electrical plant consists of four 400 light 


Edison incandescent generators, with a total of 1600 lights 
capacity ; the arc light plant consists of two 50 light Brush 
arc machines and the railway plant of two 50,000 watt Edison 
enerators. The steam plant consists of two 15” x 16” 
all engines, one 12" x 12" Ball engine, three horizontal 
tubular boilers, heaters, pumps and general steam plant. 
The plant has been built in the most substantial and 


led and built, everything being under 


profitable business in this line of freight bandling. 

The town is in one of the finest parts of North Carolina, 
and at present is the second city in the State. Besides 
the tobacco manufactories, there is a large Military 
Academy just being completed. Salem is the oldest Mor- 
avian town in the South, and has the oldest Young Ladies 
Academy and Boarding School in the Southern States, 
with over 500 scholars. A large winter resort hotel is also 
being erected there. 

The plant was started up about the middle of July. 
The Field Engineering Company, of this city, who make a 
specialty of railway and central station construction, were 
the general contractors for building the steam plant, 
electrical plant and for the line construction. The track 
was laid by the Twin City Company, under the super- 
vision of Mr. J. L. Ludlow, city surveyor and engineer of 
the company. The work was carried on under the diffi. 
culties of obtaining material so far from main sources of 
supply, but nevertheless accomplished in a short time. 


440 


Although the plant has been running only a few months, 
it has clearly demonstrated the advantages to be gained by 
a combination plant of this kind, which is one of the first 
of its class. In a small plant the labor account amounts 
to about 50 to 60 per cent of the operating expenses, and by 
combining the plants for lighting and railway purposes the 
labor account increases very fittle, thereby effecting a 
large saving. This is fully demonstrated by the operating 
accounts of the company. Mr. J. S. Bad, er is general 
manager for the Twin City Company at Winston Salem. 

The plant at Winston-Salem, is owned and operated by 
the Twin City Construction Company, of which Mr. J. H. 
McClement is president, Mr. F. A. Mason, secretary and 
treasurer, and the principal owners are Messrs. McClement, 
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ELECTRICITY IN A SILVER MINE. 


Since the operation of electric machinery of the Westinghouse 
manufacture has been such a wonderful success in several Penn- 
sylvania coal mines, the demand for that company’s apparatus is 
rapidly increasing, and its fame has even extended to the large 
mining districts of Colorado. The result of this has been that the 
Westinghouse Company is now engaged in manufacturing power 
apparatus for the operation of a silver mine owned by the Gold 
King Mining Company, of Telluride, Col., Mr. L. A. Bunn, of that 
city, being the president of the company. The mine in question 
is situated on the top of a mountain about 2,000 feet high, and as 
the cost of coal is a great factor in the operation of a mine under 
such circumstances, the advantages of electric power over steam 


Fid. 2.—THE WINSTON-SALEM ELECTRIO LIGHT AND POWER STATION. 


Johnson and Sprague. The Twin City Company is the 
general company, controlling the Winston-Salem Electric 
Railway and Lighting Company, of which Mr. F. J. 
Sprague is president. These are eo one and the 
same company, and are composed of New York parties, 
Messrs. McClement, Sprague and Johnson being the 
principal owners and controllers. 

Great credit is due to Messrs. Sprague, McClement and 
Hawks, the principal promoters of this enterprise, for 
the pluck shown in attempting and successfully carrying 
out a piece of work, the returns from which already con- 
firm the correctness of their judgment. The consolidated 
property on the basis of the first three months’ operations, 
upon what is at best but a partially developed enterprise, 
is earning a dividend of about 8 per cent. over all fixed 
charges. 


De Soto, Mo.—B. J. Arnold, St. Louis, representative of the 
Thomson-Houston Electric Co., has closed a contract for 1,300 in- 
candescent lights for De Soto, Mo. Two 650 light alternators will 


be used. 


can be easily appreciated. At the foot of this mountain is a very 
strong waterfall, and this power the mining company intends to 
utilize in conjunction with the electrical apparatus. It has been 
decided to place the electric plant containing apparatus to gener- 
ate 100 h. p. near this waterfall, and by this means the power is 
to be transmitted to the motors at the summit of the mountains, 
where the mining operations are being conducted. 


THE EMERSON ELECTRIC MAUFACTURING Co. has been incorpo- 
rated under the laws of the State of Missouri; capital stock, 
$50,000. The company will manufacture the Emerson electric 
meter for alternating currents, also other electric machinery and 
appliances. Permanent quarters have been secured at 518 Elm 
Street, which is being fitted up with electric power and a full line 
of machinery, tools and accessories for the manufacture of all 
kinds of electrical apparatus. The officers are J. W. Emerson, 
president; C. R. Meston, secretary; and A. W. Meston, lately of 
the Southwestern Electrical Engineering Co., consulting electrical 
engineer, 
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I believe this is the last convention that will ever seriously 
consider horses for the operation of street railways.— President 
T. Lowry. 


FAREWELL TO THE HORSE—AND CABLE. 


T is not a little singular, the more so because the coin- 
cidence was quite accidental, that while one of the 
papers read at the great Street Railway Convention in 
Buffalo last week was on the “ Perfect Street Railway 
Horse,” President Lowry in his opening address said : “I 
believe this is the last convention that will ever seriously 
consider horses for the operation of street railways.” 
What a wonderful change of front this is! Only two 
years ago, in Washington, one of the delegates to the con- 
vention then sitting there, after listening to all the claims 
the electrical people were making, rose and entered his 
protest against all that new-fangled talk. He came there 
to learn something about horses. He wanted to know how 
to shoe them, how to feed them, how to dispose of their 
manure. And as he grumbled, there was evidently in 
more than one spot a sympathetic response and echo. 

But the street railway companies of America are rapidly 
going out of the fertilizer business, and so far from caring 
whether they can get a perfect horse or not, their Presi- 
dent says they will discuss horses no more. Another 
striking feature of the occasion was that the gentleman 
who was to report on cable systems did not do so, and 
asked for another year’s time, The probability is that 
when the next convention comes around, President Lowry's 
successor will say: ^I believe this is the last convention 
tat will ever seriously consider ca bles for the operation of 

street railways.” 
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Nor wasthisall President Lowry, whose ability and 
foresight no one familiar with his career can question, 
threw aside for electric motors, a brand new cable plant 
worth nearly half a million dollars. Some of his fellows 
thought him mad, but every new electric road brings fresh 
tributes of proof to his courage and enterprise. Electricity 
has changed the whole aspect of the industry even in the 
short time since he took his memorable action. Hereto- 
fore,” he said in his address, “street railway securities 
have not been looked upon by the financial world with 
favor, However, since they have been so succesefully 
operated by electricity, the financial men of the country 
are looking to its development and application to street 
railways as an additional reliable security for the invest- 
ment of savings and trust funds.” 

Having ourselves strenuously advocated electric roads at 
a time when there was not a single one in operation in the 
country, we may perhaps be pardoned if we thus emphasize 
Mr. Lowry’s remarks to-day, when more than 30 per cent. 
of American street railways are definitely committed to 
electricity, and the new accessions to the electrical ranks 
average nearly ten a week. It is not a supersanguine 
electrical inventor that is uttering these things but one of 
the leading citizens of one of the greatest Western cities, 
and a man whose worth has won him the presidency of the 
American Strect Railway Association. Moreover, what 
he said was but the gathering up in a few pithy sentences 
of the universal sentiment of all the hundreds who met in 
Buffalo last week. 


This moment of triumph, however, has for those interested 
in electrical development its duties as well as its pleasures, 
and electrical engineers must co-operate with local compan- 
ies to perfect the apparatus and to render the service the 
acme of safety and comfort. To quote Mr. Lowry again: 
“The street railway company should be required to equip 
its road with the finest and most modern cars, construct 
the best and most substantial tracks so as to inconvenience 
the public as little as possible in making repairs, and in 
short, supply the road in every department with the best 
and most modern appliances of all kinds." 

A question naturally arises as to which field, in the near 
future, will see the greatest activity, that of the large 
cities or that of the smaller communities. The point is an 
interesting one, as the conditions to be met are extremely 
different. The fact that all the large cities are supplied 
with some meaus of rapid transit, makes the change to 
electricity slower, perhaps, for the reason that there is the 
existing investment. Still; in the matter of new lines, and 
especially of elevated roads, there is every ground for 
believing that they wiil all, and soon, be electrical. New 
York is slow in the matter, but both Boston and Chicago 
are getting ready for electric elevated roads. "Turning, 
however, to the other class of towns and cities, we find 
that only 476 of them enjoyed rapid transit advantages at 
the beginning of this year, with a total of 807 roads. How 
inadequate this service to needs is may be inferred from 
the fact that even the Census of 1880 showed 494 towns 
and cities with a population exceeding 5,000. Taking into 
account the increase during the last ten years, one can realize 
without much effort how greatly rapid transit facilities have 
lagged behind. Ina word, it might be conservatively esti- 
mated that at least two or three hundred communities 
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around or above 5,000 population are awaiting electric 
roads, to say nothing of the suburbs of cities of more 
imposing proportions. There are also straggling hamlets, 
contiguous to each other, whose necessities of this nature 
are most pronounced, and where the advantages of elec- 
tricity with its capacity for extended distribution will be 
most strikingly exemplified. 


RAILWAY MOTOR PROBLEMS. 


Wui Le the majority of electric cars now in operation 
and building are equipped with motors and gearing of the 
type or plan developed several yeara ago, indications are 
not wanting to show that in a comparatively short time we 
shall see a decided change in the method, or rather in the 
details, of construction of the driving mechanism in electric 
cars. The main objective point towards which constructors 
are drifting is, naturally, the avoidance, as much as pos- 
sible, of all gearing, and the elimination, anyhow, of one of 
the two pairs of reducing gears from motor to car axle. 
The means by which this can be effected are various. The 
most obvious, is evidently that of reducing the initial 
maximum speed of the motor sufficiently to allow of the dis- 
carding of at least one of the intermediate gears, and one 
of the methods ready at hand is now being taken up and 
consists in the employment of multipolar motors. By 
increasing the number of poles acting upon the armature 
the torque or turning moment can be increased almost in 
direct proportion to the number of such poles; and since 
the work of a motor is equal to the speed multiplied by the 
torque, an increase in the latter necessarily allows of a pro- 
portional diminution in speed to obtain the same power. 
The construction of multipolar machines for stationary 
purposes has already given rise to a variety of designs, 
which bid fair, however, to be largely increased by inven- 
tors in their endeavors to apply them to traction purposes. 
Our readers will therefore be interested in the railway 
motor proposed by Mr. E. S. Pillsbury, which is described 
elsewhere in this issue, and in which the designer has 
sought to meet some of the prime conditions of successful 
operation. 

But while some are rightly bending their energies in the 
direction just indicated, others are seeking an additional 
solution of the problem in a gear, which, while permitting 
the motor to revolve constantly at its most economical 
speed, will allow the car itself, at the same time, to be 
driven at any desired speed. We have already described 
a number of such arrangements, mostly of a mechanical 
nature, and in this issue another such is to be found. The 
search after a method which shall permit of such a regula- 
tion without shock, and hence involving no rigid parts, 
has led to the serious consideration, in more than one 
quarter, of an hydraulic method of transmission, in which 
the power is transferred through the medium of a liquid. 
Our readers will remember such a device, consisting of a 
turbine-like arrangement which was recently described in 
our columns and was also due to Mr. Pillsbury. In this 
issue we draw attention to another ingenious application of 
the hydraulic method, —namely, that just brought out by 
the Wenstrom Company, in which a very simple device 
permits of a ready variation of car speed independent of 
the motor While undoubtedly obviating the strains 
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which would otherwise be brought upon a motor run at 
greatly varying speeds, the question naturally arises as to 
the efficiency of such variable transmitting gear. Its use 
must, of course, involve some loss, but it is argued, and 
with good reason, we think, that such loss is considerably 
more than compensated for by the higher average efficiency 
obtainable in a motor running at its most economical speed, 
while it affords in addition all the other advantages above 
pointed out. 

We must, however, not lose sight of the fact that the 
advocates of direct gear from motor shaft to car axle have 
claims upon our attention which it would be folly to ignore. 
Indeed, recent progress in this direction has been so marked 
that we are certain to see a more extended application of 
direct gear in the near future. 

These, in brief, are the conditions which confront the 
electric railway engineer. Each method has its own par- 
ticular advantages and local conditions as well as other 
considerations must dictate the one to beemployed. There 
is certainly variety enough to meet all the conditions which 
may arise in practice. 


COMBINATION CENTRAL STATION PLANTS. 

IN our last issue, in reviewing the history of electric 
lighting and power in this country, we took occasion to 
point out that experience afforded good grounds for the 
assumption that the future central electric station, in smaller 
towns at least, would be a plant combining within itself all 
the elements necessary for a general distribution of current- 
power for any and all purposes to which heavy currents are 
applied. That we are nearer to the realization of such a 
development than might perhaps have been imagined will 
be realized upon the perusal of the description given on 
another page, of the Salem- Winston combined arc light, in- 
candescent light and railway power plant. Recognizing 
the economy of operating the various branches of work 
under one head, the promoters of the enterprise wisely 
acquired the rights of an existing company and with this 
as à nucleus have built up a business which after only a 
few months shows a good balance on the credit side. The 
course here pursued was evidently in marked contrast to a 
practice which has obtained in our smaller towns, of work- 
ing electric light and railway plants entirely independent 
of each other, in the face of the fact that the cost of at- 
tendance in small plants is the largest item in maintenance, 
and that this item remains fixed over à considerable range 
of size of the plant. But without waiting for this increased 
economy to be realized by companies yet to be organized, 
it is evident that the same benefits can easily be secured 
by existing concerns by mutual arrangement. The 
Winston-Salem plant is another example of the oppor- 
tunities for profitable investment to be found in the elec- 
trical field, and will, we hope, be the pioneer of many others 
as its promoters themselves have been pioneers in two of the 
most important branches of applied electricity. A feature 
of the Winston-Salem enterprise, which also deserves special 
notice is the introduction of freight traffic as a part of the 
railway business. This has already been attempted in one 
or two instances and no reason is apparent why the hand- 
ling of freight should not be equally as profitable as that of 
passengers, especially as it could. be carried on at night 
when the passenger traffic does not of itself pay. 
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THE EMMET TROLLEY AND LINE INSULATOR. 


ALTHOUGH the trolley illustrated in the accompanying 
engraving may be new to many electric railway men, it 
has been in use for about a year on a few roads, during 
which time every detail has been thoroughly standardized. 
The general mechanism of the base can be readily under- 
stood from the engraving. There is a battery of four 
springs suspended between the lower extremities of a pair 
of rocking levers which are pivoted at opposite extremities 
of the main frame. The springs are attached to swivelling 
blocks with screw bolts so that the tension may be 
adjusted from both ends. The levers are fitted with lugs 
which control their motion so that one holds fast while the 
other rocks, thus admitting of the same battery of springs 
being used for motions of the pole in both directions. 
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reservoir, being packed with felt and oiled through a hole 
in one flange. 'The advantages of this head are its extreme 
lightness, sure lubrication, minimum injury to wires, and 
minimum cost of maintenance in repair. The sheave con- 
tains about a half pound of brass. It can be ehanged from 
the rear platform of a car in one minute and its life has 
been in some cases over three months, one having actually 
made 10,000 miles. 'The same firm also manufacture a 
wheel trolley, which weighs only a trifle more than the one 
illustrated ; it has the same method of lubrication. These 
wheel heads are furnished in aluminum if desired, at a 
slight additional cost. The wheel head is used with the 
same pole and spring device. The bell ET line insula- 
tor, illustrated in Fig. 2, is an economical and thoroughly 
serviceable device. It is made of iron and has a malleable 
iron stem with a button; this is encased in semi-vulcanized 
rubber, and is held firmly in place by a ring which screws 
into the interior of the bell. The insulation is protected 
from the weather; it is tough and elastic, and the whole 
device is practicably indestructible. It attaches to the 
span wire in a particularly convenient and secure manner, 
which, however, is not shown in the cut. The span wire 
lies in grooves in the lugs on top of the insulator, and is 
firmly held there by a piece of wire, which passes 
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Fics. 1 AND 2.—THE EMMET TROLLEY ARM AND TROLLEY WIRE INSULATOR. 


This obviates the necessity of always bending the pole one 
way and makes it possible to keep a light wooden pole 
quite straight. 

The rocking levers are connected to the pole base by 
links. The positions of the various centres, and the lengths 
of these links, etc., are so arranged that the upward 
pressure of the pole is accurately graded to the conditions 
of service, and the springs are never subjected to excessive 
strains. The pole may be tied down flat to the car roof 
for an indefinite period. The highest point of the appar- 
atus when the pole is down is nine inches above the car 
roof. 

The contact roller and head illustrated in the same 
engraving have some novel and very convenient features. 
The guiding flanges, it will be noticed, are stationary, and 
the sheave runs between them. "The shaft or spindle is a 
114 inch brass tube, which acts at the same time as an oil 


through holes in the same lugs and is attached to 
the span wire on each side by a half connection. These 
devices and many others covering the whole field of over- 
head railway work are manufactured by Messrs. Emmet 
Bros., of this city. 


THE WALWORTH LiGHT AND POWER COMPANY, whose central 
station is at 88 Hawley street, Boston, have installed a 150-horse- 
power nominal Lane & Bodley Corliss engine. The engine has 
one cylinder 18" x42" and makes about 75 revolutions per minute 
with about 75 pounds of steam. The high speed engines have all 
been taken out and the dynamos are run from a countershaft by 
means of the Evans friction system, two dynamos being driven 
from each pulley. The Walworth Company by this means have 
reduced considerably their running expenses, and when it is taken 
into consideration that they supply about $7,000 worth of steam 
heating for offices in the vicinity, with their exhaust steam. it 
will be seen that the station cau be operated very economically. 
They are at present running about 1, incandescent lights and 
50 arc lights, and are increasing continually. | 
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THE COLUMBIAN STREET LAMP POST. 


In electric lighting systems for street illumination a de- 
mand has arisen for posts that, in addition to filling the 
well known electrical and mechanical requirements, shall 
present a symmetrical and pleasing арр шо; and a glance 
at the accompanying illustration will show the success in 
that direction, which has been obtained by the Western 
Electric Co., in their new “ Columbian” street lamp post. 

Thelower part or base of the new post, which is of cast 
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THE COLUMBIAN ARC LAMP POST. 


iron, has a broad circular footing, which, when bolted to 
the walk, gives the post great stability. Above the foot- 
ing the base assumes a hexagonal section, and rises in 
graceful curved faces, paneled and ornamented in a 
tasteful manner. One of the panels is hinged so that it 
may be opened to give access to the switch. The wooden 
portion of the post extends downward through the cast iron 
base to the sidewalk, and above the base is provided with 
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neat malleable iron steps, while at its upper extremity is 
carried a single side arm lamp sup; ort with switch-board 
and hood of the well known pattern adopted by the Wes- 
tern Electric Company. The height over all is 21 feet 2 
inches. 


THE PERKINS SNAP SWITCH. 


The necessity of a quick make and break in an electric light and 
power switch is now well recognized, and to meet this require- 
ment Mr. C. G. Perkins has recently designed the snap switch, 
shown in the accompanying engraving, the manufacture of which 
is now being carried on by the Perkins Electric Switch Co., of 
Hartford, Conn. 

As will be seen in the accompanying engraving the moving 
contacts carry at their centre a lozenge-shaped piece which moves 
between two springs, 80 spaced as just to span the narrow side of 
the lozenge. hen the handle is turned, the longer ends of the 
lozenge press against the springs, distending them until the long 
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ends bear full inst the springs. The slightest movement be- 
yond that point, however, at once causes the springs to completé 
the throw of the switch by a snap movement, and to open or close 
the contacts independent of the movement of the handle. It will 
also be noticed that in order to facilitate the quick snap the 
lozenge is provided with roller bearings so as to reduce the fric- 
tion to a minimum. : 
The parts are mounted on а porcelain base and are all made 
interchangeable. The construction is such that a good rubbing 
contact is obtained. 

These switches are made so as to be used in connection with 
both concealed and cleai work, and both in single or double pole 
types. They range in capacity from 10 to 100 amperes. 


ELECTRIC RAILWAY WORK OF THE THOMSON-HOUSTON 
ELECTRIC COMPANY. 


During the past two months the Thomson-Houston Electric 
Company has been actively engaged in completing the construc- 
tion of, and has put in operation, electric railways at Concord, 
N. H., Shreveport, La., Newark, N. J., St. Paul, Minn., Memphis, 
Tenn., Anaconda, Ont., Helena, Mont. 'These roads comprise 50 
motor cars, and 83.54 miles of track. The St. Paul road was put 
in operation on Oct. 6th, 1890, and has been running satisfactorily 
ever since. The Concord Horse Railroad, Concord, N. H., 8 cars 
and 7 miles of track, was started Oct. 8th, the trial car having on 
board the officials of the road, and invited guests. Everything in 
the working of the system was excellent, and the best of results 
are anticipated by the officials of the road. The road of the 
Shreveport Land and Improvement Company, Shreveport, La., 4 
cars and 5.25 miles of track, was put in operation Oct. 4th, and 
opens up for residence a large territory owned by the Shreveport 
Land Company. The initial run was made without an accident of 
any kind, every car есери, and working to the entire sat- 
isfaction of all present. The City and Suburban Railway, Mem- 
phis, Tenn., 5 cars aud 5 miles of track, was formally opened at 5 
A. M., on Oct. 6th, 1890. The cars all worked well and their 
operation on daily schedule time since the time of starting, has 
convinced the residents of Memphis that the benefits of rapid 
transit have in no sense been exaggerated. On Oct. 4th, the city 
of Newark turned its back on horse car traction and inaugurated 
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a new system which is working to the entire satisfaction of those 
interested in the road, and the public as well. The trial trip was 
a complete success. The local company have equipped 5.75 miles 
of track, and have 20 cars in operation. The people are very 
enthusiastic over the new method of transit, and predict a grand 
success for the electric cars in the future. 

On Aug. 2d, 1890, the Thomson-Houston Electric Company 
commenced the equipment of the Alamo Street Railway, San 
Antonio, Texas, and on Sept. 25th, 1890, in less than two months, 
had laid 10 miles of track, put up the overhead construction, and 
had 10 cars in operaron to the entire satisfaction of all concerned. 
It will be seen that this was remarkably quick time, and only 
goes to show that the Thomson-Houston Company employ only 
thoroughly competent men in their railway department. 


NEW K. W. CUT-OUT SPECIALTIES. 


We illustrate in the accompanying engravings twonew K. W. 
cut-outs, which are сша. actively pushed by the Pettingell- 
Andrews Co., of Boston. The engraving Fig. 1 shows the K. W. 
bracket cut-out. showing the base for screwing on toa wall, 
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from 50 to 100 ampere currents. The mains come in from behind 
and are in electrical contact with the two brass pieces shown 
with three screws, while the branches run through the upper side 
of the box through the slots shown, and connected to the mains 
by fuse wire. The (оро? the cut-out is covered by a sheet of mica. 


SOME RECENT WESTINGHOUSE WORK. 


Among the contracts for alternate current electric lighting 
apparatus which the Westinghouse Electric and Manufacturing 

mpany obtained during the last week is one from the Elmira 
Illuminating Company, of Elmira, N. Y. This company was or- 
ganized only, a little over a year ago with a view of supplying the 
citizens of Elmira with light. The plant erected was furnished 
with an apparatus of 750 lights capacity. The demand for the 
modern system of illumination, however, increased to such an ex- 
tent that the Elmira Company was obliged to arrange for several 
additional alternating current machines. Three times an increase 
had to be made to the capacity, until to-day the central station 
has generating machinery for a capacity of 3,750 alternating cur- 
Ri. erede AD the last саса being for 1,500 lights. 

e Westinghouse Company is manufacturing apperatus 
for several other alternating current central station plants which 
are at operating the Westinghouse system. There is the 
Oswego Electric Light Company, of Oswego, N. Y., where the 
capacity is not sufficient to meet the demand and a 750 light ma- 
chine is being added to the plant. 


Гав. 1, 2, 8 AND 4. —NEW K. W.” CUT-OUT DEVICES. 


pillar or other convenient place and the cut-out cover into which 
it is fastened ; and any desired shape of bracket, three of which 
are shown in the engraving, Fig. 2. When the bracket is fixed in 
its place, in order to insert а new fuse, all that is necessary is to 
detach the cover carrying with it the bracket, in the simple man- 
ner well known to all users of K. W. cut-outs. Fig. 8 represents 
their most recent form of K. W. cut-out for moulded work, and is 
made in porcelain. We illustrate also the ‘‘ Boston Branch cut- 
out," Fig. 4, which is also being introduced by the Pettingell-An- 
drews Co. This cut-out is made of porcelain and ^an be used for 


Lincoln, Neb., where the Lincoln Electric Light and Power Co. 
has been operating the Westinghouse alternating current system 
in a cen station plant of 1,950 lights capacity, will also have 
more light shortly, the company having just concluded a con- 
tract with the Westinghouse Company for apparatus to generate 
1,000 16 c. p. incandescent pe ‘ 

Electric lights were introduced in Tampa, Fila., in 1887, 
and since then the Florida Electric Company, of that city, has 
energetically gone to work to prove to its patrons the many ad- 
vantages accruing from the use of electric illumination. Operat- 


Oct. 22, 1890.] 


ing the Westinghouse alternate current system of incandescent 
lighting, their task was, of course, an easy one, and it is gratifying 
to know that a few days ago the company contracted for addition- 
al apparatus which will enable the Tampa central station plant to 
generate sufficient electricity for furnishing the city with 1,900 16 
C. p. incandescent lampe. 

A from these increases in the generating capacity which 
the Westinghouse Electric and Manufacturin mpany has con- 
tracted to furnish, the alternate current system is also being in- 
troduced in new centralstations at Durango, Cal., a plant with 
750 lights capacity, and at Orange, N. J., the Westinghouse Com- 
Bette is also going to install a plant with its apparatus for 750 


THE FOOTE SPEED REGULATOR. 


While perfection in the construction of governors for steam 
engines and turbines has brought the regulation of such prime 
movers to very great perfection, there is still room for improvement 
in this direction and the importance of uniform speed, especially in 
the driving of dynamos, is too well known to need further 
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pointing out. Again, while under small changes of load the 
ordinary governor may maintain the speed satisfactorily, there 
are numerous cases in electric work where violent fluctuations 
in load take place, for instance, in electric railway work. 

In order to obtain uniform speed, therefore, under all con- 
ditions, and especially in such cases where the source of power is 
irregular in its action, Mr. T. M. Foote has recently designed an 
intermediate speed regulator, Fig. 1, which automatically compen- 
gates for all changes in load and delivers power at a uniform speed 
to the driving pulleys of the dynamo or other machinery driven. 

The main features of the regulator are a friction-coupling be- 
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tween the driving-pulley and the shaft to be driven, and a gov- 
ernor, which controls the pressure of the friction. As will be seen 
in Fig. 2, the 5 D is fast on the projection sleeve of the 
friction-wheel F, the two forming one member of the friction 
coupling, and rotating freely on the shaft s. The other member 
of the friction-coupling consists of three brake-shoes B, which 
cover two-thirds of the friction wheel and are made of leather, 
backed with wood and sheet steel, which latter projec beyond 
the shoe, serving to fasten the same to carrier ©, and giving the 
necessary elasticity to the shoe. 

. The brake-shoes are forced against the friction wheel by the 
spring M, which acts through levers / and I’, levers ! having their 
fulcrums on the carrier c, which is fast to shaft, so that they all 
rotate together. The arms of the governor G G at their fulcrums 
have each an extension at right angles, which press against the 
spring M, so as to diminish the pressure of the same on the combi- 
nation of levers and brake-shoes. The relative tension of the 
spring M and the amount of the weights on the arms of the 
governor, are determined and adjusted according to the horse- 
power and the speed that are desired. 

This relation being adjusted, and the speed of driver D being in 
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FiGS. 1 AND 2.—THE FOOTE SPEED REGULATOR. 


excess of that required for shaft, the action of the regulator is as 
follows : The arms of governor G G, at the predetermined speed, 
assume a position forming a certain angle with the shaft, and reduce 
the pressure of brake-shoes B on friction-wheel F to a certain am- 
ount, and this age cannot change, nor consequently can the pres- 
sure on F, as will be seen subsequently, so long as the speed of F re- 
mains greater than that of shaft s and for which the machine is 
adjusted. 

As the pressure of B upon F depends upon the position of 
the governor G, so the position of the governor depends upon the 
speed of shaft 5; and again this very speed of shafts depends upon 


448 


the pressure of brake-shoes B upon the friction-wheel F; so that we 
have three actions, pressure, centrifugal power, and revolution, 
forming a cycle in which each depends directly upon its prede- 
cessor and controls the next one. These three actions are constant 
and therefore simultaneous, and are so linked together, that the 
tendency of one to vary from its predetermined condition, causes 
the other two to react upon itself in direct opposition to its origi- 
nal tendency. 

Let us suppose, for example, that the pressure of the brake- 
shoes B on friction-wheel F were increased ten per cent., the speed 
of shaft 8 would thereby be increased in the same proportion. 
This increase of speed again, would increase the action of the 
centrifugal power and throw out the arms of the governor ten 
per cent. beyond their normal angle, and here the counteraction 
would take effect, for the arms of the governor in flying out, act 
directly upon the spring M and diminish the pressure of the shoes 
on wheel F. The weights of the governor and the tension of the 
spring being properly adjusted, the counteraction reducing the 
amount of pressure must be exactly equal to the increase of pree- 
sure that caused it, and both being simultaneous, neither can take 
effect, 80 that the result is perfectly uniform speed. 

The shipper a a', which changes the position of the weights on 
the governor, is an addition to the regulator, which increases its 
value in many places. By altering the distance of the weights 
from the fulcrum of a governor, the action of the same is greatly 
changed, and there is thus obtained a change of speed of over 
thirty per cent. while it is in motion, and still any speed it is placed 
at will be maintained without variation. | 

Besides numerous applications of the Foote regulator to the 
driving of dynamos for lighting and power, etc., its great sensitive- 
ness is shown in its application to the manufacture of incandes- 
cent lamps. These having to be flashed at a predetermined voltage, 
it is essential that the current used for that purpose be always 
kept to the standard. The Foote regulator has accomplished this 
to perfection, thus almost doing away with the breaking of the 
carbon filaments, and increasing the output almost threefold. 

The regulator, which is aed the T. M. Foote Regulator Co., 
of Boston, is especially adap for dynamos driven by tur- 
bines and irregular acting engines. 


THE THAXTER ELECTRIC LOCK. 


The advantage of being able to control the opening of doors 
by the pressure of a push-button situated at any convenient 
p is now so well recognized that many private residences, 
apartment houses and banks are being equipped with electric 
door openers. In order to fulfill all the requirements of such a 
lock, the Electric Gas Lighting Co., of Boston, are now offering 


THE THAXTER ELECTRIC LOCK. 


to the tradethe improved Thaxter electric lock, which possesses a 
number of advantages. 

The lock, which is both a front door lock and an electric lock 
combined, is shown in the accompanying illustration. 

The pressure of a button, conveniently located, closes the 
circuit, and the current passes through the magnet, releasing a 
lever; the spring then throws back the bolt from the tumbler, 
when the outside knob can be turned and the door opened. The 
door locks itself when it closes. · 
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The catch of the lock can only be released by the push-button 
inside the house, or by use of the pocket key, but can not be re- 
leased by thumping on or jarring the door. In fitting the Thaxter 
electric locks no cutting of the door jambs is necessary, which is 
an important advantage. 


WHITE AND CARHART ELECTRIC BELL. 


The accompanying engraving illustrates a new form of electric 
bell, the invention of Mr. J. W. White, of Providence, R. I., de- 
signed for all classes of work where electric bells are used. The 


THE WHITE AND CARHART BELL. 


frame is of cast iron and is sha like a horseshoe, the eta 
ала hammer being amila in dedito those of all other Della. 
The chief difference is in the bell itself, which is composed prin- 
cipally of a spiral steel wire, which may be either flat or round in 
section, free at one end and attached at the other to & metal 
sounding base shaped like an ordinary small bell. The sound 
given out by this bell is soft and much more melodious than that 
of other bells. The bells are neatly finished, and no cover is re- 
quired, the horseshoe shape giving it quite a handsome ap 

ance and making it &n ornament to any location. Tbe price is 
only a trifle higher than those of the ordi manufacture. The 
bell is being or the market by Mr. E. M. Carhart, 18 Custom 
House street, vidence, R. I. 


NEW YORK ELECTRICAL SOCIETY. 


A very interesting paper will be read before the Society on 
Thursday, Oct. 23, at 8 P. M., by Lieut. Bradley A. Fiske, U. S. N., 
on The Modern Electrician in Time of War." The meeting will 
be held in Prof. Chandler's lecture room at Columbia Co 
re woe are not members of the Society are cordially invited to 
attend. 


BROOKLYN INSTITUTE'S ELECTRICAL EXHIBITION. 


The 5 of Electricity will make an exhibit of electric 
batteries of various forms in the large hall of the Union for Chris- 
tian Work, 67 Schermerhorn street, on Friday evening, October 
31, from 7:30 to 10 P. M. The exhibit will include not only batter- 
ies in working order, but the parts of batteries and appliances 
used in the manufacture of them. 


Each member of the Department who desires to make an ex- 
hibit of apparatus of the kind described should inform the Chair- 
man of the Committee on the Exhibit of Electric Batteries what 
exhibit he proposes to make, and what table space he will require, 
at least three days preceding the date of the exhibit. Persons 
not members of the Institute desiring to exhibit apparatus should 
make application at least four days Before the day of the exhibit. 
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REPORT ON ELECTRIC MOTIVE POWER TECHNIC- 
ALLY CONSIDERED.’ 


BY DR. W. L. ALLEN. 


To go over the entire subject of electricity for street railways, 
and consider all the technical details, would occupy too much of 
your time. The subject naturally divides itself into 


(1) The Central Station. 
(II.) The Transmitting Line. 
(III.) The Motors. 


The National Electric Light Association has so fully and ex- 
haustively considered the matter of power or central stations that, 
most fortunately for street railway men, this subject is one that 
troubles us but little; but there are some points iu which our 
work differs materially from that of an electric lighting station. 

The engine we require must be strong in all ite parts, for there 
is no work where the demands on it vary so suddenly and so fre- 
quently, from the entire absence of load to the extreme capacity 
of the engine, as in street railway work. Some roads repor that 
the cars average but five horse-power each ; supposing that such 
a road has eight cars in operation with one 150 h. p. engine in the 
station, and, as is often the case, the cars either become bunched 
or happen to start at the same instant; here a sudden demand is 
made upon the engine for 150 or 200 h. p., while a moment later 
the meter may register but 40 h. p. You will, of course, be pro- 
vided with safety plugs and current breakers, but you cannot 
allow safety strips to be blown out half-a-dozen times a day, pos- 
sibly just at the moment you are ascending a heavy grade. 

Electric light men state that a station with a number of small 
high-speed engines is more economical on account of being more 
flexible in its operation, but in their business the loads upon the 
station vary gradually, while we may be called upon at any mo- 
ment for our maximum capaci To arrange our station for this 
varying load, and at the same time avoid operating a tremendous 
engine on an ave light load, is a problem that rience 
must solve for us. e are also more greatly troubled by light- 
ning than we should be. There should first of all be established 
as perfect a ground connection as possible, either by means of a 
well or a deep hole; it is better to have two grounds, and thereby 
make sure of a moist contact for galvanized cles uere or 
rods; then, with proper lightning-arresters so placed t they 
can be conveniently examined and kept in order, we will be fairly 
well protected; but with our great lengths of exposed trolley 
wires we are very certain to have frequent calls upon our light- 
ning arresters, and those in use at the present time are not such as 
to warrant perfect confidence. 

Are we not all personally firm believers in the overhead sys- 
tem of transmission? What can there be simpler, cheaper, more 
durable and more convenient? We have only poles, bare copper 
wire, galvanized iron span wires, insulators and, where needed, 
additional feed-wires, of which these last can be placed under 
ground if desired. It is a rare thing to have a trolley-wire break 
except at the curves. Curves are certainly troublesome on ac- 
count of the constant liability of trolleys to jump off at some 
sharp angle, and the trouble is more generally due to faulty trol- 
ley stands, wheels or springs than to the overhead wire. For in- 
sulators we have only those for the straight line and those for the 
curves; and I show you a sample of each, such as were used two 
and a half years ago on one of ourlines. It is not to be wondered 
at that street-railway men at that time considered electricity, for 
the rough usage required by street-railway work, to be in an em- 
bryonic stage of development. There is little to be asked for in the 
way of improvement of what we now have for overhead material. 
There is practically no difference whether we use the Thomson- 
Houston system, Sprague-Edison, Westinghouse or what not. A 
single trolley wire which may bejlarge and heavy, say, No. 00, and 
thus avoid feed wires where distance for transmission is not too 
great; orthe wire may besmall, say, No.4, light and easy to handle, 
with, in that case, the necessary feed wires. We can take our 
choice and find equally good results with either. It will often be 
convenient to utilize both plans, with the large trolley wire in the 
central parts of the city where feed wires might not be desirable, 
and with thesmall overhead and feed wires to reinforce the suburb. 
an parts. Undoubtedly the small wire is more easily handled and 
repaired in case of a break, and the feed wire prevents a dead 
line being the result of a break. The rail bonds may be galvan- 
ized iron, which cost but four cents, instead of tinned copper, and 
the supplemental ground wire can be of the same material. The 
supplemental wires do not give any better return except 80 far as 
to prevent a bad break in the return circuit which might occasion- 
ally be caused by the breaking of both rail bonds at neighboring 
joints. Rails on both sides of track should be connected with 

nds. 

It will not be necessary to discuss the merits of the conduit 
system or the storage battery. Actual experience has proven 
that there need be so little trouble or danger from the station and 


1. Read before the American Street Railway Association, Buffalo, N. Y. 
Oot. 15, 1890. 
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overhead line that we cannot concede the need of either conduit 
or seeder апау во far as we are concerned. It is true that the 
ever-restless mind of the public has been so stirred up by accounts 
of the numerous su ul storage-battery and conduit railways 
that it has suddenly (and to us most unpleasantly) become aware 
of the fact that we are using poles, and while we are congratu- 
lating ourselves upon the ош and symmetry of our neat line 
of poles, it suddenly demands that we remove what it terms our 
unsightly poles. Nearly everyone of the street railway men pres- 
ent will uphold the statement that the only problem before us, 
and the one about which we are always anxious, is, What can 
we do to keep our motors out of the repair shop?" We don't 
worry about our station or our overhead wires ; we scarcely have 
time to think of them ; we are constantly at work upon and р 
petually annoyed by our motors ; а lame armature, а burnt fleld 
magnet, a broken gear, these are our everyday trials. A motor, 
such as is made by the Thomson-Houston, Sprague-Edison, or 
Westinghouse Companies has among its mechanical parts an axle- 
gear and intermediate shaft gear, shafi-pinion and armature-pin- 
ion, and the axle and intermediate shaft and armature have each 
their boxes or bearings. We want gear and pinions to be wide 
and heavy enough not to break. We don't want any more pin- 
ions like this, which was in use two ез ago. We want gear of 
some material that will be reasonably durable, and at the same 
time noiseless ; cast iron may do for the axle-gear, which is large 
and runs slower, and steel for the intermediate shaft pinion ; 
steel, we believe, is better than bronze, as it lasts longer and is 
less expensive. To overcome the noise, it is necessary either to 
have the gear covered and running in oil, or to have the gear of 
wood or the pinion of raw hide. The large gear on the axle and 
intermediate shaft, if made with wooden teeth and used with 
Steel pinions, certainly runs noiselessly, and it ought to make the 
life of the pinions much longer. Care must be taken to have the 
keys in all gear and pinions, tight and self-retaining. The shaft- 
boxes and bearings must be made of some compound metal that 
will not wear out too fast, for but little wear on the armature 
bearing will allow the armature to scrape on the pole-pieces of 
motor, be damaged and laid up for repairs. Aluminum bronze 
gives satisfaction as material for the bearings. 

The electrical parta of the motor in which we are most inter- 
ested are the armature, field magnets and the controlling switch 
or rheostat. The armature of an electric motor is its most won- 
derful and interesting, as well as its most expensive and trouble- 
some A street car is the most overloaded vehicle known to 
mankind. It may run a week with a light load and then suddenl 
receive enough passengers to load fairly well three or four ordi- 
nary cars; the motorneer may forget to oil either the car or 
motor,he may reverse the motor accidentally,or purposely,to avoid 
an accident; these and many other causes require of an armature 
more work than it is capable of, hence a burn-out. On the other 
hand, the armature itself may be at fault; an armature such as 
we use to-day consists of a shaft surrounded by a metallic core. 
Around this core is wcund the best insulated wire, each coil ter- 
minating at the same end of the armature and being attached 
there by means of solder or screws to the bars of the commutator. 
The shaft of the armature will, in a few years, become worn by 
its bearings, and it would be well to have bushings or sleeves 
placed around shaft at those points, such as the Thomson-Houston 
Co. use, which sleeves can be renewed. As there is no wear to 
the core and asthe commutator can be renewed when worn down, 
which ought not to occur in less tban two or three years, an ar- 
mature should then have as long a life as one could desire were it 
not forthe coils of wire. Where these coils cross around the 
head of the armature they chafe on each other and destroy their 
insulation. Where they end in the commutator they loosen; by 
an excessive load or careless driver they burn out. It may be 
үш to repair the armature by re-winding one coil or by re- 

astening the loose ends, and even when а deep coil is burnt the 
total re-winding with new wire should not cost but $40 or $50. 
Could we but prepare for the burn-outs by having the car on some 
side track near the repair shop, where it would not interfere with 
our running time or cause a hindering of cars, we would not feel 
80 aggravated. but it happens invariably at the time we need every 
car most urgently. We can watch our gear and bearings and 
when worn they may be replaced at our convenience or at night, 
but an armature gives out without warning. It is on this account 
that those systems advocating but one motor to a car must give 
us itive assurance of no burn-outs, for were it not for the 
double motor now во generally in use we would see crippled cars 
being towed into the shop greatly to our discomtiture. In the 
matter of minor details, such as cables, terminals, trolleys and 
gearing, the electric manufacturers have made the greatest im- 
provements during the past eighteen months, but so far as we can 
obtain information based on actual facts, there has been but little 
improvement in the armatures. The Edison Company has re- 
cently announced a new armature, but we have been unable to 
learn what results it may show. 

The switch box, such as used by the Sprague- Edison and West- 
inghouse, is an apparatus thatif given proper care so as to keep 
the brass plates and buttons smooth, ought not cause much trou- 
ble. It is arranged so as to distribute the current through differ- 
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ent parts of the magnets or the motor according to the degree of 
speed or work required. It is somewhat in the way of passengers 
when the platform is overcrowded. The rheostat used by the 
Thomson-Houston Co. is out of the way, being underneath the 
platform, although it is burnt out occasionally and ed by 
rain leaking through the platform; these defects should be easily 
overcome. It is claimed that owing to the use of the rheostat of 
the Thomson-Houston Co. and the resistance coils as used by the 
Westinghouse Co. that the cars start much more easily and with- 
out jerking, and that the motor is less liable to burn out, as they 
avoid throwing in an excess of current. The first claim is true, 
but we cannot find evidence to support the latter claim. On the 
other hand, it has been claimed that motors using a rheostat re- 
ше on an average run from 15 to 20 per cent. more pr than 
the Sprague-Edison motor. It does not necessarily follow that 
this 18 due to the rheostat; it seems likely that it is due as much 
to a difference in the winding of armature or fields. It would be 
most desirable, therefore, to ascertain from our various members 
the actual number of burn-outs of fields and armatures, of both 
varieties of motors, and at the same time the average power used 
рег car. This cannot be obtained by writing for reports, as many 
roads do not keep an exact record or will not report the same. 
The grades of roads must be considered, the car mileage, and loads 
carried, also the system or manner with which motors are re- 
paired and cared for. 

This is a matter of the greatest importance. Our fuel costs 
about $1 per car per diem, and our repairs over $1.50 per car per 
diem. If we can save 10 per cent. on fuel each day by giving up 
the rheostat we do not want to do it at the expense of adding 25 
per cent. to our repair account, which we all know is too large 
already. Asan example of the approximate cost of repairs I give 
the cost of four 30 h. p. Sp e cars for the six months ending 
October 1, 1890, each car making 90 miles a day, a grade 1,900 feet 
of 9 to 934 per cent., one 800 feet of 5 per cent., опе 300 feet of 8 
per cent. 


MECHANICAL, 
3 bronze intermediate pinion at 814. $42 00 
8 steel intermediate pinion at $9.............. . 97 00 
8 steel armature pinion at $7......... ....... 56 00 
4 intermediate at $11...... .... 8 44 00 
2 main gear (axle) at 816. e 82 00 
6 axle brasses at $4.50........... — rete wee. 27 00 
8 shaft bearings at 54. 50 * 86 00 
12 armature bearings at 92. 7ꝶ0 . 82 00 
$290 00 

ELECTRICAL, 
180 carbon brushes at 10 cents. ............... $18 00 
6 trolley wheels at $1.25 ....... ........ eS. 7 50 
8 field magnets at ф20........................ 60 00 
6 armatures repaired at $85.. ................ 210 00 
$295 50 

For labor— 

2 motor repair men at $50 per month....... .. 600 00 
Total odes ais owes ⅛ͤᷣ6 dele et V $1,191 50 


Average per diem per car, $1.62. 

There are other minor repairs that would increase this about 
20 cents a day. 

Fuel, saw-dust and slabs, $1.30. 

This fuel is about equal to screening or slack at $1.50 a ton; a 
greater number of cars would reduce this fuel account per car. 
During the six months the expense on the overhead line was less 
than $25 on five miles of line. 

We have learned of an eight-car road running at $1 per car for 
fuel, another six-car road at 90 cents per diem percar. We do 
not believe in any case that the fuel will equal the cost of motor 
repairs. The first year of operation must not be taken as a fair 
estimate. The prices for gear and bearing will vary considerably 
from those given above. Some axle brasses cost $9, while those 
above are given at $4.50. Aluminum or some such compound 
may be mixed and used to decrease the cost and increase the du- 
rability of bearings; it was sold a few years ago at $3 and upwards 
per pound, now at $1, and it is stated can be produced for twen- 
ty cents per pound. 

In the matter of gear the Westinghouse Company has so boxed 
the same that it can runin oil and grease; this must undoubtedly 
add much to the life of the gear and pinion and at the same time 
practically deaden the noise. Whether this boxing will stand the 
wear and jar, time will best demonstrate. 

The following report of a road operating Thomson-Houston 
motors is most valuable in showing the proportion of cars disabled 
from electrical and mechanical causes during fourteen consecu- 
tive days in July, 1890:— 
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Disabled. 
Equipped. Operated 
Electrically. Mechanically. 
286 150 to 200 
66 66 0 15 
66 66 0 12 
«t 66 9 19 
66 e T! 5 8 
6€ 66 0 11 
66 10 3 11 
66 [T1 8 9 
46 [T] 1 10 
66 66 5 7 
66 [T] 9 11 
«€ 66 9 15 
66 "T! 9 18 
66 66 1 19 
66 66 0 12 
26 158 
In seven consecutive days in August:—  . 
Disabled 
Equipped. Operated. 
Electrically Mechanically 

808 150 3 10 
66 66 5 11 
66 с 0 9 
66 66 4 7 
é 66 0 5 
© 4€ 4 5 
eq be 1 8 
17 55 


During seven consecutive days in September:— 


Disabled. 
Equipped. Operated. 
Electrically Mechanically. 

812 150 2 3 
66 «€ 5 8 
66 66 8 3 
60 66 8 . 8 
66 66 0 5 
66 66 1 4 
66 LI 1 4 
15 24 


From this it appears that in July about 1 per cent. of the cars 
operated were disabled each day from electrical causes and about 
6 per cent. from mechanical causes, and this during a period of 
extraordinarily heavy business. 

During the August period the electrical trouble appears to have 
increased slightly in excess of 1 per cent. and the mechanical de- 
creased to about 5 per cent., and in September the mechanical 
trouble decreased to about 2 per cent. This decrease was prob- 
ably due in some degree to a lighter business and less mileage. 
As the report does not state the nature or degree of the electrical 
disabilities, it is not fair to assume that they were all due to crip- 
pled armatures, but we can deduce from it that a car ought to 
run 100 days without electric repairs. 


NEW YORK SUBWAY RENTALS. 


The Consolidated Subway Company notified all of the electric 
light companies in New York City to pay before October 17, the 
rentals already due and overdue for duct space in the New York 
subways ; and that in the event of their failure to pay these 
rentals or a portion of them, the Subway Company Would either 
cut their wires and cables or remove them, or both. The com- 
panies have in the meantime pe themselves by an injunc- 
tion from Judge Barrett, of the New York State Supreme Court. 
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PUBLIC AND STATE TREATMENT OF CORPORA- 
TIONS.' 


BY G. HILTON SCRIBNER. 


A YRAR ago when it was my pleasure by reason of appoint- 
ment, to present a paper before this Association upon this topic, 
attention was called to many of the unjust burdens imposed upon 
corporations by the public and the State, and so this paper may 
prove, although written from a different point of view, a repeti- 
tion in part of the conclusions then reached. 

But the ill treatment of corporations is also repeated with every 
seesion of legislature and courts, with each issue of press and 

itical platform, and therefore continual protest upon our part, 

ough that protest shall often rehearse the story of kindred and 
like wrongs inflicted and borne before, cannot be amiss. 

Petition and protest, patient and persistent, has often secured 
a hearing and effected a removal of undeserved political and social 
disabilities, and so to review again some of the facts and consider- 
ations which in substance have already been considered, can do no 
harm. But aside from the fact that it is our duty always to com- 
plain in indignant and yet dignified terms MOM unjust and in- 
iquitous treatment at the hands of the public and State, it cer- 
tainly should be a matter of anxious thought and 55 on 
our part to discover toward what result the present trend of pub- 
lic Opinion and usage of corporations are leading and what is 
likely to be the end so far as the control and use of their property 
is concerned, unless a change of sentiment and action regarding 
them is affected. 

It is no longer a contention with intelligent prope whether 
согрогацоца are required to pay higher taxes and more pub- 
lic burdens in proportion to their propery or to the protection and 
benefits received than private individuals. It is no longer a de- 
batable issue with any class of persons, intelligent or otherwise, 
that in a dispute between a corporation and an individual before 
a jury the corporation without regard to the merits of the case is 
bound to be beaten if the court does not interfere for its po 

No one can longer doubt that before congress, the State legis- 
latures and even more conspicuously, before the local authorities 
of municipalities, all corporations not only stand ata disadvantage 
in securing that legal protection which the individual may obtain 
without asking, but they are more than ever before in constant 
danger of being proged upon in every conceivable way by these 
legali guardians of the public weal, under whose exactments every 
corporation has at some time and in some way comeinto existence. 

o man of observation and experience will longer deny that 
to be prominently and officially connected with corporations 
either in ownership or management, constitutes a constant an 
strong element of ineligibility on the part of any otherwise fit 
man for elective public office. Now, nothing can be more evident 
upon a moment's reflection, than that corporations of all kinds 
are but associations of a number of citizens to do what cannot so 
well be done by one, or a small number of persons, and that the 
State in all cases, has been the earliest discoverer of the utility of 
these associations, and the promoter of these combined efforts in 
all those departments of industrial 5 which they have 
been authorized to act and into which they have been by the state 
first invited. 

It is undoubtedly true that even in this uge of the world and 
under the most potent influences of our best civilizations, selfish. 
ness still remains a stronger impulse and motive than a sense of 
justice with that majority of the people which in this country 
bave the right to rule. It is, therefore, quite useless to appeal to 
the sense of justice of either the courts, the legislatures, the press 
or the public in pleading the cause of corporate rights or in any 
attempt to relieve those whose property and industry are involved 
in corporate undertakings, from the in justice and imposition 
which is constantly and every where inflicted upon them. 

So long as those large classes which embrace in their combined 
membership all the learned professions, also the agriculturists, 
the artizans, trades people, al wage earners, and indeed all who 
live by industrial work and enterprise (who constitute the majori 
in almost every community) believe that the interests and wel- 
fare of individuals and classes may be promoted by preying upon 
corporations, so long will those who live by corporate industries 
and investments suffer all the undeserved ills of unequal taxation 
and legislative injustice which are now being visited upon them. 

If the fact were clearly demonstrable that itis no more de- 
trimental for those whose industry and capital are invested in 
corporate undertakings to be thrifty and prosper, or even to be- 
come wealthy, than it would be for them to reach the same con- 
dition by individual effort, then of course the classes above 
referred to might perhaps in time be made to see that they were 
not, after all, conserving their own best interest by indulging in 
80 much prejudice against corporations or allowing their cupidity 
with so slight an admixture of justice or a sense of right to 
characterize and control their dealings with them. It is true that 
these classes, whose interests in corporations is really and only 
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parasitical, always provide themselves with what they hold to be 
fit excuses for their views and conduct. 

One of the most common and at the same time fallacious ex- 
cuses for placing inordinate burdens and restrictions upon cor- 
5 is the allegation that the corporation enjoys valuable 

ranchises and exceptional chartered privileges, for which it has 
given no adequate consideration. That it a wide scope of 
some kind of authority, and at the same time little or no com- 
petition; in other words, that it is a monopoly clothed with un- 
usual powers taken from the people —all of these assumptions are 
unfounded and false. 

Let us for a moment examine one of the most frequent charges, 
indeed it is about the only charge, which those who are prejudiced 
N corporations que forward to fortify others and justify 
themselves in their depredations upon them. It is claimed, for 
instance, that railroad companies exercise the right of eminent 
domain in establishing and securing their rights of way under the 

roceedings for the condemnation of land. Now, nothing could 
further from the truth. In the first place, the State itself, un- 
der its own organic law or constitution, can only exercise the right 
of eminent domain against the vested rights of any citizen when 
it is found to be necessary to take private property for public 
е. But public uses are necessarily ita own uses—neither more 
nor less. 

The State is the organized public. Moreover, private property 
cannot be taken by the State even for its own public uses except 
by giving afull compensation therefor. In the case of railroad 
corporations and all others where the right of eminent domain is 
exercised, the State takes the land for its own advantage while 
the corporation pays for it, and in return only receives an ease- 
ment or right to use it for certain ified purposes. The railroad 
company loses even this limited claim upon it when it ceases to во 
use it, and it reverts without payment to the original owner of 
the fee. So in no sense does the railroad company exercise the 
right of eminent domain. The State, on the contrary, does exer- 
cise it for its own benefit and purposes, while the company pays 
whatever the State shall determine to the owners whose occu- 
pancy has been thus disturbed by the State itself for the necessi- 
ties of the public. 

The courts have held, it is true, that in the case of quasi public 
corporations the company is in some sense the agent of the State 
in the taking of land and in exercising some of its other functions; 
but this is a confession, so far as it goes, that the State is the prin- 
cipal in all cases and is in perfect accord with the doctrine here 
urged, that in all cases where the right of eminent domain is ex- 
ercised, it is exercised by the State, and in the interest of the pub- 
lic and in no sense and to no extent in the interest of the corpora- 
tion as such. 

The only act which the company does which would have the 
semblance of actual ownership in the premises is that it pays the 
owner the full value of an absolute title in fee for that which the 
State has taken in its own behalf, while in return the company 
only acquires an easement, and that forever after the pen 
paye taxes upon the same annually at an assessed valuation muc 

igher than is assessed upon any other land in the neighborhood 
which is still held in fee. What is true of steam railroad compa- 
nies in this respect is also true of street railroad companies. 

No street railroad company acquires any property in the street 
itself, but only a right to use the street in a manner which, in the 
opinion of the Legislature, will best conserve the interests of the 
public, which is in fact the State. In other words, the company 
simply acquires the right to use the street for that particular pur- 
pose, and no other, for which in the judgment of the State the 
street was originally opened and dedicated. 

This is a right which the individuals composing the public have 
without special permission and thus which belongs to the whole 
public. So when the 5 public or State authorizes a cer- 
tain number of its members to lay down railroad tracks in the 
public streets, for the transportation of passengers, at a fixed rate 
of fare and under many restrictions and роса. obligations, all 
duly set forth as conditions precedent to the occupation of the 
streets, and the operation of the railroad therein, it is only fair 
and reasonable to suppose that the public, or State, has consulted 
only its own interests in making the proposition, and likewise that 
those individuals constituting the company in accepting the offer, 
have been moved to do so by a similar motive. It is therefore 
not only sheer nonsense but unfair and even positively dishonest 
on the part of the public, or State, to demand of the company 
afterwards anything not named in the charter, or to impose any 
new burden upon the company, upon the ground that the public 
has parted with something which it once owned, when neither as 
matter of fact or law has it parted with anything whatever, and 
would not be justified in breaking its bargains even if it had parted 
with something extremely valuable. 

In no civilized country could any individual, under the laws 
and usages thereof, so deal with another. It has been reserved to 
the American people under republican form of government to 
* Eat its cake and keep it too," in dealing with those modern as- 
sociations of industry and capital called corporations, and which 
have done more, by the way, to develop the resources of the coun- 
try than all other causes combined. In all the multiplicity of de- 
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fenses of the individual, both as to personal and proprietary rights 
embodied in the constitution of the State of New York, there is 
not one word of command or suggestion that taxes should be equal 
or uniform. The Legislature may, if it chooses, under and by au- 
thority of the constitution, place the entire burden of the State, 
and even of counties, towns and municipan upon tbose whose 
property is managed by corporations. 1t must be a very careless 
observer of the drift of public opinion and of legislative policy for 
the last few years who has not discovered that this very thing is 
now in course of accomplishment. 

As before stated, the specious and unfounded excuse for this 
condition of things put forth daily by the press and thoroughly 
believed шоу the general public, is that corporations of all kinds 
enjoy special privileges which расе them under eternal obliga- 
tions to the State and to the public, in other words, under a never 
ending obligation to everyone who is not interested in them except 
in this parasitical way. 

Let us examine for a moment and see, if possible, whether 
there is any truth whatever in this pretended excuse which, if it 
were sound in fact, would not, as been shown, justify the 
State or public, under any circumstances, in dealing with corpor- 
ate property or the persons who own it on any different basis from 
that assumed in dealing with individuals and their interests. Re- 
member that the question is, whether corporations enjoy by virtue 
of law any exceptional privileges? To bring toa focus at once all 
the factors and considerations bearing upon the solution of this 
question without a long argument bac by a still more tedious 
recital of examples and details, let us ask whether corporations 
would gain or lose by the enactment of a law declaring that the 
scope of all corporate rights and liabilities shall hereafter be ex- 
tended and restricted to whatever citizens may legally do. 

Such а law would give to the corporation the right to hold 
whatever pro rty it chose to acquire, and to have it treated and 
taxed by the State as individual property is treated and taxed. It 
would give the corporation the right to conduct its business affairs 
without inspection or supervision. It would give it the right to 
engage in any industry it chose and to carry it on wherever it 
should find it most convenient to do so. It would give it the right 
to keep its own affairs to itself instead of spreading them upon 
public records and publishing a great part of them in the public 
newspapers. It would give the corporation the right to make its 
business as profitable, without question, as thousands of able busi- 
ness men have made theirs, to say nothing of the right to vote, 
hold office and be represented in the Legislature. 

There are hun 8 of limitations beside, hedging the actions of 
the corporation on every hand to which the private citizen is an 
absolute stranger in his business life. 

It is true that citizens as such cannot under existing law issue 
money nor secure by law an easement for the purpose of railroad- 
ing. But all citizens who choose may at any time and any where 
do these and all other things which any corporation may do by 
combining pursuant to general laws, their efforts and capital for 
uera ba ly eith th 

ereis but one great monopoly either in property or authority 
in this country and this is the privilege and franchise of those 
who have no invested interests in corporations and who constitute 
the majority to tax the property and restrict the actions of those 
whose property is employed through corporations without limit 
and thus protect their own lands and goods from public burdens 
and their own business from competition by this unjust imposi- 
taon upon the property and business of others. 

In several States corporate property now pays the entire State 
m leaving all other property free and clear of this great annual 

urden. 

In all the States corporate property is excessively and unjustly 
taxed, and the business and affairs of all corporations are sub- 
jected to visitation, inspection and restriction by State and muni- 
cipal authority in a manner and to an extent which is unfair in 
most cases, and in others simply outrageous. 

It is not true then in any sense that a corporation is an agsocia- 
tion of persons enjoying exceptional privileges and exemptions as 
compared with individuals ; on the contrary, it is an association 
authorized by law for some specific purpose which has been 
recognized and approved by the State, but with abridged rights, 
limited scope, restrained activities and increased liabilities and 
control, as compared with those of the citizen. 

What reason, or justice, or decency is there then in maintain- 
ing со of taxation, one for corporate and another for 
individual property ? 

When a corporation has paid taxes at the current percentage 
for the year upon all its real and stands ready to pay upon all ite 
pereonal estate, why should its capital stock be assessed and 
taxed? Why should it pay still other license fees and assessments, 
and additional taxes based upon its earnings gross and net. By 
this unjust method of stock assessment, the railroad company is 
compelled to pay an annual tax upon the good will or prospects 
of its business and which is assessed usually at three or four times 
the value of all the personal property it owns. One instance is as 
good as another in showing to what extent street railroad com- 
panies are imposed upon in this matter of taxation. The rate for 
the last year in the city of New York for city, county and State 
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tax on personal property was 1.686, or a little less than 1% per 
cent. Not one person in a hundred liable for personal taxes, paid 
even at this low rate, anything whatever, and the hundredth one, 
itis safe to say, did not pay on one-hundredth of his personal 
estate. Now one street railroad company owning but $344,000 of 
personal estate all told, paid beside its real estate tax $38,000, 
which is a little more than eleven per cent. in one year upon its 
entire personal property, not estimated at & low valuation, but 
computed at cost, without any allowance for wear and deprecia- 
tion. All other companies in New York paid at about the same 
rate without any deduction for indebtedness, bonded or otherwise. 

Why should a hundred or more bills be introduced at each 
session of the State Legislature, all intended to the best of the 
ability and ingenuity of their authors to injure or annoy corpora- 
tions in the transaction of their business beside those intended to 
shift additional burdens from individual to corporate property, 
the first of which are never criticised by the public or the press, 
сае the latter are always greeted with commendation and 
applause. 

Before courts and juries, corporations in dispute with & citizen 
have come to be dealt with 8o unjustly that as a rule they find it 
less oppressive to appeal to their adversaries and abide by their 
judgment, stimulated and warped as it must be by cupidity, than 
to go before these tribunals of professed impartiality. During the 
last year a case for a trifling injury to the person was tried in the 
Superior Court of the City of New York in which the corpora- 
tion with which the writer is connected was the defendant. The 
[шу forage ri intelligent, the judge ruled fairly, and the case was 
on both sides well presented. To the astonishment of both 
ties, the jury, after a short deliberation, brought in a verdict for 
$5,000, which, however, was settled the next day for $2,000—all 
parties concerned well knowing that in this case, at least, the 
jury had committed an act under the forms of law for wbich 
every one of them should have been fined the full amount of the 
verdict, had they had lacked the legal protection of jurors or 
acted from a less excusable motive than unfounded prejudice. 

This course of treatment of corporations by the public and the 

ress, the Legislature and the courts can in the nature of things 

ave but one ending if continued long enough. 

Corporations will at last, one and all, surrender or sell to the 
State upon such terms as a venal islature may offer, the 
various industries which can no longer with profit be carried on in 
opposition to its interferences and under the increasing burdens 
and opp eons which by striking bills and otherwise it has placed 
upon them, 

P is even now the constant appeal of all labor unions, that the 
State shall take not only into its control but ownership, all quaai 
public corporations. Nor is their course in this respect illogical, for 
public ownership and management would not only open to them 
the most direct avenue to corporatate property and earnings, bat 
it would prove a long stride toward the distribution of all wealth, 
and render the dream of the Socialist a possibility. 

Our free schools, free press, and that exhaustive discussion of 
all public до preceding the frequent elections under а 
democratic form of government, has at last taught all classes, in- 
cluding laborers, in this country what their material interests are. 
They are fully instructed not only as to their physical wants, but 
how to supply them. 

Now large numbers of persons bound together by avocations 
and associations, and which we call classes, have always without 
exception, in all countries and in all ages since the dawn of his- 
tory, тене their wants and their rights as synonymous, and 
such will be the rule in the present case. 

To-day the world over, and in this country more than any 
other, labor and capital, the former willingly and the latter under 
the lash, are on a dead run for the same goal. And this goal— 
this consummation, ignore it as we may—call it what we will— 
disguise it as we please—is no other, in fact, than absolute State 
management—and State management is neither more nor leas 
than State socialism of the German type. 

To-day a very simple and evident truth is flashed over the 
Vanderbilt system, that ‘‘to be a Knight of Labor is inconsistent 
with the duty of a railroad employé,” and the chosen chieftain 
of the laborer screams back from Scranton, *' to-morrow the gov- 
ment shall own and manage all your corporations.” Here you 
have the very gist of the labor question. In its last analysis, it 
is a question of control. This, and this only, is in dispute between 
labor and capital. It is an ‘‘ irrepressible conflict" between two 
great classes as to which shall posaca and control what labor has 
produced, and is producing. Now if anyone can tell which is 
the most numerous class—those who have control, or those who 
want it—the ins or the outs in ownership, it will not be difficult 
to determine which class, stimulated by eager politicians, will 
ultimately carry the elections and control the government. 

Conservatism, it is true, usually comes with responsibility. but 
it is only a conservatism in dealing with the disputes of others 
after self interest has been fully satisfied. 

Whatever may be said against Mr. Powderly's proposition, 
that a government, to be controlled by him and his followers, and 
which by that time will be his and their government, shall seize 
the corporations for their own benefit, it must be admitted thas 
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he is simply and only following to its logical conclusion the theory 
and practice which the present government has already inaug- 
orated, that of treating the property belonging to one class of 
citizens differently from that belonging to another. Those who 
think themselves Mr. Powderly's betters in morals and in many 
other ways, say boldly, let us prey upon corporate earnings 
by every means in our power, and Powderly says, let us seize the 
entire plant and so take all their earnin 

The doctrines proclaimed by the press, the pulpit and the bar, 
taught in the counting house, the shop and the field, enacted by 
the islature, enforced by the court and confirmed by the jury, 
is that corporate earnings may be seized and taken by unjust and 
unequal asseesments, taxes and judgments, and in many other 
ways, simply because they are corporate earnings, for the comfort, 
uses and relief of those who have no proprietary interest in them. 
Now to do this, is not one whit more commendable than to fol- 
low Mr. Powderly to the logical consummation he announces, that 
of taking the whole, whileit is much meaner than his method, as 
petty larceny is more contemptible than grand. It is, besides, 
more aggravating. 

Those who maintain the right of legal forage upon prope 
not their own through unequal taxation, interference and restric- 
tions, not only violate their own professions, but seek flimsy 
excuses for their course and try to shut their own eyes to the fact 
that they are constantly doing in a retail way what Mr. Powderly 

es shall be done at wholesale. 
it to be supposed that either class will succeed in a peaceful 
and кше transfer from other pocketsto their own without com- 
pensation? Can such systems be firmly established and main- 
tained in America and revolution avoided? There is not the 
slightest probability of it. 

The age has past (if there ever was one), when injustice and 
oppression in any form can be systematically practiced by one 
large class of society upon another of the same race, with any 
result but that of final disaster and ruin to those who expect to 
profit by it. 

When corporations are taken by the State, no one else will 
want them on the same terms, and the Carnival of the public, 
while in possession, will be brief and unsatisfactory. 

It is an unpleasant task to sound a note of warning, and gen- 
erally an unwelcome one, but he lacks sagacity, no less than 
courage, who seeks to hide an evident future or hesitates to look 
any unpleasant prospect in the face. 

It is possible that a fortunate and timely change in public 
views and sentiments may yet turn back the tide of confiscation 
and distribution, which has been already begun. 

It is possible that statutes may he repealed, ordinances rescinded, 
and decisions reversed, so that the property of one class shall no 
longer be seized upon for the benefit of another, but is it probable ? 

e must be an optimist indeed, who can discover in the 
present attitude of the Legislature or the courts, the prees or the 
public, anything which is prophetic of such a just and desirable 
consummation. 


pro 


SPIRAL OR TRANSITION CURVES FORSTREET RAIL- 
WAYS OPERATED BY MECHANICAL MOTORS.’ 


BY E. A. WOOLLEY, LINCOLN, NEB. 


| IN ordinary railroad practice PE curves are, in theory, no 
new thing, although even in this fleld they have never received 
the attention which the importance of the subject demands. 

I feel safe in making the assertion that there is no road in the 
country where they have been introduced that would now think 
of building a railway, involving what might be considered even 
moderately sharp curvature, without the use of spirals. 

In the construction of street railways, we are obli ed to use 
curves very much sharper than the engineer of an ordinary rail- 
road is ever called upon to contend with. At the same time our 
rolling stock is comparatively little better adapted for traversin 
sharp curves. So long as street cars were y regie by anima 
power only, the speed was necessarily slow and the need of transi- 
tion curves but little felt. With the introduction of mechanical 
motors the weight of our rolling stock is immensely increased, and 
at the same time the maximum reos is probably three times 
greater than with the old system of horse power. The practice of 
running cars in trains immensely increases the difficulty, so that 
now the blow given by the leading outer wheel as it first strikes 
the outer rail at the entrance of the curve is probably ten times 
greater than with the horse car. | 

So long as circular curves only are used, there is but one way 
of reducing the shock to passengers and cars and the constant 
danger of derailment at these pointe, and that is, to reduce the 
speed of the train. In the crowded business streets of a great city 
this reduction of speed is perhaps no disadvantage. 

There are, however, many places in the suburbs and outlying 
districts where & reduction of speed would not be necessary but 
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for the presence of the curve. It is in such places as these that 
the spiral will have the greatest advantage, although even at slow 

the passage of a sharp curve properly ‘‘spiralized” will be 
found infinitely smoother and better in every way. 

In the practical application of the spiral to street car curves I 
have not as yet been able to give it as thorough a test as I could 
wish. However, I have done something in this direction. Dur- 
ing last March, while in the employ of the Denver and Berkeley 
Park Rapid Transit Company, at Denver, Col., I laid out a curve 
of one hundred and forty feet radius, using spirals 100 feet long. 
The line was built to a three feet, six inch gauge and o 
with Baldwin steam motors, wei hing about 82,000 lbs., with 
trains of from one to three eight-wheeled cars, each thirty feet 
long. This was my first experience with a sharp curve spiralized. 
The first train to pass this curve was sent round at a speed of ten 
miles per hour. No jar whatever was felt upon entering the 
curve. Afterwards it was tried at higher speeds, until finally, as 
a test, an engine was sent round this curve at twenty-five miles 
per hour, and still there was nosign of shock or jar when entering 
orleaving the curve. This line had previously been in operation 
something over one year, and a great many passengers were in the 
habit of locating the point where they wished to leave the train 
when coming home at night by passing this curve. After the 
spiral curve was put in, dozens were carried by their stopping- 
place on account of the trains ing the curve so smoothly that 
sitting in their seats they did not notice it. Afterwards I made 
another test with a curve of seventy feet radius, with results pro- 
portionately good. As yet I have had no opportunity of testing 
the advantages of the spiral on curves of forty and fifty feet radius, 
but I firmly believe that by using spiral transition curves we may 
double the speed in passing any given curve without increasing 
the danger of derailment, and with much less strain or shock to 
cars and motors. 

In regard to the methods of laying outthese curves, I use a 
method in some respects different from any one else, so far as I 
know, but the methods of Wellington, Searle, or Henck may be 
used. Either will give satisfactory results. Perhaps the best 
method as yet published may be found in a pamphlet, The Rail- 
road Spiral, by Prof. D. M. Greene, of the Rensselaer Polytechnic 
Institute, of Troy, N. Y 

It will matter but little what method is used. But care should 
be taken to lay out the spirals accurately, and in laying track, 
rails should be curved very carefully, If points are set on spiral 
from flve to ten feet apart the trackmen can stretch a line of one 
rail length alorg spiral and take ordinates for curving rails directly 
from the stakes. 


THE EDCO STORAGE BATTERY STREET CAR.! 
BY D. H. BATES. 


THE horse is a noble and extremely useful animal, but he sel- 
dom combines high speed with great endurance. The fast trotter 
is made to run his mile in from two and a quarter to three min- 
utes, but he does it only on rare occasions and is well fed and 
cared for between times. 

It was not until yesterday, when Mr. Odell's very interesting 
paper was read, that I had апу idea of the innumerable obstacles 
to be surmounted in first securing a perfect street car horse, and 
second, in maintaining him in a constantly efficient condition. 

Judging from the expressions of a large number of street car 
men with whom I have talked on the subject of storage battery 
cars, I have inferred that ped Street car horse was ready for con- 
tinuous hard work at all hours of the day or night. That it 
took no time to change horses at the end of a trip, and that you 
only fed them at night, after a sixty mile run, and that oats and 
hay were always cheap. 

For all these or like requirements must be met with in our 
бше batteries, if they are to satisfy the average street car 
official. 

But when we undertake to show that the energy requisite to 
props à sixteen foot car with its average load of passengers at the 

orse car rate speed must be increased 100 per cent. if the speed be 
doubled, and that the cost of producing that increased energy, by 
whatever means you employ, must necessarily be doubled, the 
scientific fact is perhaps admitted, but if storage batteries are the 
medium it is always taken for granted that they ought to do double 
the service at half the cost. 

The overhead systems in operation throughout the country 
have demonstrated to you, gentlemeu, the fact that electricity is 
not the coming power, but the power already come. The mileage 
of street roads in the United States which in June, 1890, were 
operated electrically is, according to the eleventh census, 8 50 per 
cent. of the entire eror Oum, omitting 59 cities the proportion 
runs up to 25 per cent. is means one of two things, either that 
as a rule the authorities of our large cities will not allow overhead 
poles in the street, or that street car managers prefer to await the 
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result from the use of the electric system on a small scale in the 
towns and smaller cities before introducing it in the cities on a 
scale of greater magnitude. 

The overhead systems already introduced in many places have 
so far improved upon the horse and mule that the public, once 
given rapid transit, would not go back to slower methods and are 
clamoring everywhere for such facilities. 

You street car owners and representatives, however, must look 
at the resultant in the matter of cost per car mile and net profits, 
and before some of you yield to the loud demands of the public 
for rapid transit by adopting the overhead system we beg of you 
to carefully consider the merits of the storage battery. 

1. It will propel a car just as fast and justas efficientiy with all 
that that implies as the trolley system. Every word that can be 
em in favor of the trolley system applies equally to the storage 

ttery. 

A storage battery car is capable of much work that a trolley 
car cannot accomplish. 

a. Storage battery cars can be introduced gradually, one or 
two at a time, in connection with horse cars, cable cars or trolley 


cars. 

We have already had proposals from a cable road for a few 
cars to be run at night when the cable could only run at a great 
proportionate expense, and from a trolley road where an exten- 
sion was needed on a route that did not permit of trolley poles. 

b. Storage battery cars can be run over any track or route 
where а horse car can be run, thus avoiding blocks in cases of 
fire, processions and other obstructions. 

Transfers of cars can, with this system, be made from one road 
or route to another in cases of necessity or convenience in hand- 
ling an unusual traffic. 

c. In cases of break down at power station during hours of 
heavy traffic storage battery cars could run for two or three hours 
with the 33} per cent. reserve always remaining in the double sets 
. of batteries. 

Now, as to the figures relating to the battery system. 

What is the cost of a storage battery car plant? 

What does it cost per car mile to maintain? 

What does it cost per car mile to operate? 

Let us take a unit of 50 cars: Fifty cars at $1,000, $50,000; 
storage plant engine, nominally 500 h. p. (triple expansion), $12,- 
900; 500 nominal h. p. boilers 50 per cent. in, $10,000; 50 sets 
of car motor equipments, each consisting of two 15 h. p. slow 
speed motors capable of being exerted up to 20 h. p. each for brief 
periods with dust tight covers, gearing and motors running in oil 
starting, regulating, reversing and speed, switches, lamps, signals, 
batteries, etc., complete, $249,400. 

Central station equipment, including dynamos, rheostats, 
switches, reserve batteries, shifting appliances, etc., complete, 
$128,400. Grand total, $450,300—say $9,000 per car for every- 
thing except buildings, road bed and tracks. 


MAINTENANCE PER ANNUM. 


Steam plant, 10 per cent................. $2,250 00 
Cars, 10 per cent................. АК 5,000 00 
Electric plant exclusive of batteries, 10 per 
FCC 21,500 00 
Batteries, 20 per cent......... .......... 31,680 00 
Shifting appliances, 5 per cent........ ied 200 00 
Total maintenance per annum $60,630 00 


Maintenance per car per annum 
Maintenance per car day 


Maintenance per car mile (on basis of 120 miles per day), 2 
ос. zm asmaller run the wear and tear would, of course, 
reduced. 


DATA RE POWER PLANT AND OOST. 


Horse power require lll 500 
Time required for producing such 
Web ü. E QUEE 1 oup dA d 18 hours 
Total horse power hours 9,000 hours 
Coal per horse power with triple ex- 
pansion engine .................... 2 pounds 
Coal po day 18,000 lbs., or........ Ve 9 short tons 
Coal being estimated at $8....... coisas $27 00 
LABOR. 
One chief епріпеег........................... 00 
Two assistants at $2.50... ................... 5 00 
Two firemen at $2... ee ......... 4 00 
Two assistants at $1.50........ ........... .. 3 00 
Six shifters at $1.50.... ..................... 9 00 
One е!ес{тїсїап............ ................. 4 00 
Two assistants at ф2.50....................... 5 00 
One dynamo man................. peas e. 8 00 


Total labor 


S 
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SUPPLIES. 
Water per day.... ........ ........... seso $5 00 
Oil and waste „ао оноу рр esas 2 80 
Appurtenances and miscellaneous 2 80 
Total варр!Чев........................... $10 60 
RECAPITULATION AND SUMMARY. 

Fuel per a,,. 8 $27 00 
Labor per day......... „ . 37 00 
Supplies per 4дау......... ................. 10 60 
Total cost per day for operation... ....... 74 00 
Cost per car day for operation ............. 1 48 
Cost per car mile for operation............. 1107 
Cost of maintenance per car mile. 27055 
Total cost of maintenance and operation per 

car mile F 370 U 


The following are some of the conditions fulfilled by this com- 
pany with its storage battery cars. 

Ist. That each car will delivered in first- class order with 
appliances for keeping it well under control, and for readily oper- 
ating it with such skil! as would be possessed by an intelligent 
car ever after suitable instruction. 

2d. That each car will be run fifteen (15) miles an hour on a 
straight level and suitable track in good order when carr ing 
fifty (50) passengers, or an equivalent weight not exceeding & 

unds. : 

di 8d. That each car with the above load will ascend grades not 
exceeding three per cent., and not longer than 500 feet, at the rate 
of at least five miles an hour. 

4th. That two sets of batteries per car shall be delivered, either 
of which when fully charged shall be capable of propelling a 
loaded car as above on a straight Jevel and suitable track for a dis- 
tance of sixty miles if required, when it shall be replaced by the 
reserve battery, which meanwhile shall have been fully charged. 
Each battery can be c ed while ite alternate is being used. As 
& matter of policy, we advise retaining one-third of the charge of 
the battery, as a reserve for emergencies. 

5th. That the batteries when treated according to printed 
instructions, and their parts renewed as required, will remain in 
an efficient condition. 

We have already touched upon some points of advantage in 
the storage battery traction over the trolley system. We will 
now refer to the inherent defects of the trolley system which do 
not pertain to storage traction. 

1st. The disfigurements of streets by double lines of poles and 
trolley wires, with cobwebs at every curve. 

2d. The frequent interruption of the entire system by a break 
down at the power station or in the feeder wires. 

8d. The great and sudden fiuctuations in the load which make 
such break.downs of the power plant extremely frequent, many 
such break-downs having already occurred. With trolley and 
cable lines, the extremes of no load and full load are reached sud. 
denly from one to a dozen times every five minutes. This is not 
only destructive to the machinery (steam, electric and cable), but 
frequently causes a break-down of the whole line, involving 
heavy outlays for repairs, serious loss of revenue and dissatisfac- 
tion on the part of the public. 

4th. Bad economy in the power station, due to the fact that 
maximum power must be provided in the engines and dynamos 
instead of the average power as provided in the sto system, 
causing the engines with the trolley system to run with an aver- 
age of about half their load and therefore uneconomically ; with 
storage battery traction the engines and dynamos run with an 
even and unfluctuating load continuously, giving the best possible 
economy of coal and increasing the life of the plant. 

Economy and inconvenience of operation as compared with 
requiring an expenditure of energy in all portions of the line, 
even though but one or a few cars may be running. For suburban 
roads and all night runs this feature is of special importance. 

6th. Liability of generators and motors being burned out by 
lightning passing through the bare trolley wires through the 
motors to the ground. 

7th. Liability to motors burning out with the high voltage 
current. 

8th. The business public is inconvenienced by the derangement 
of the telephone service due to induction and leakage from the 
trolley lines to such an extent as to make the telephone service 
useless and dangerous. 

Last, and perhaps most important, at least to the general pub- 
lic, the trolley system requires & current of high potential con- 
ducted along bare wires extending over the entire route of the 
line, always liable to contact with electric light, telegraph, tele- 
phone, district messenger, fire alarm and police alarm wires, the 
system thus being a constant menace to life and property through- 
out the city. Contact with any foreign wire may | to a con- 
us re such as destroyed immense values of property in Lynn 
and Boston within a year, and death to horses and human bei 
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numerous instances of both having been frequently reported in 
the public prints. 

herefore we feel warranted in asking street car companies to 
give storage battery traction, which possesses none of these disad- 
vantages, and involves none of these dangers, a fair trial under 
reasonable conditions, and under the supervision of men experi- 
enced in the various branches of engineering involved in the busi- 
nese, and who have had nine years’ experience in the manufac- 
ture and use of storage batteries. 


NINTH ANNUAL MEETING OF THE AMERICAN 
STREET RAILWAY ASSOCIATION, BUFFALO, 
N. Y., OCTOBER 15, 16, and 17, 1890. 


The Association held its convention in the Buffalo Library 
building, beginning at 10:30 A.M., on Wednesday, the 15th, 
with President Thomas Lowry in the chair. The attendance 
throughout was extremely large, there being 400 to 500 gentlemen 
in attendance, including from 175 to 200 street railway men 
actively engaged in the field. 


Mr. Lowry then spoke as follows : 
PRESIDENT LOWRY'S ADDRESS. 


I am pleased to meet you in this beautiful city of Buffalo, 
assembled in the Ninth Annual Convention of the American 
Street Railway Association. 

I congratulate you on the progress made and past good work 
of the Association. When organized in 1882, in the city of 
Boston, street railroading was in its infancy, but much rapid 
advancement has since been made in city passenger traffic that 
the United States Government has deemed it of sufficient import- 
ance to incorporate in its Census Statistics, for 1890, a report on 
Street Railways in cities of over 50,000 inhabitante. In this report 
Е cities аге included, and out of a total ої 8,150 miles of pack in 
these cities, 


2,851 miles are pen by horses, 
260 miles by Electricity, 
250 miles by Cable, 
221 miles by Steam. 


and the balance, about 60 miles, being the Elevated Roads in New 
York and Brooklyn. This report would seem to indicate that in 
the larger cities the faithful old horse is still the favorite propell- 
ing power for street cars. 

he first special subject on which we are to receive a report 
from a committee appointed at the last Convention, is ‘‘ A Perfect 
Street Railway Horse." From this we must assume that the 
Association has not yet discarded the idea that the horse is the 
most reliable power for street cars. 

In the smaller cities electricity is generally being adopted, 
and I am informed that there are already in operation in cities 
and towns outside of those enumerated in the Census Report, 
about 1,600 miles of electric street railways. I am so thoroughl 
convinced that electricity is the coming power for street rail- 
ways (except on heavy grades where the cable is best suited) and 
that it will prove so effective as a means of rapid transit for cities, 
that I believe this is the last Convention that will ever seriously 
consider horses for the operation of street railways. 

Rapid transit in growing Cities is becoming a necessity. While 
Municipal Corporations in the larger cities, for many reasons, are 
slow to grant new privileges to corporations, and in the case of 
electricity they are very closely scanned and criticised, it will 
soon become self-evident that a municipal body can grant no 
greater boon to its middle and laboring classes than to provide 
them with the means of rapid and cheap transportation to and 
from homes in the suburbs, where they can live under a clear sky 
and in a health-giving MEE When the people of a city 
understand clearly the great benefits of rapid transit, by electri- 
city or other improved motive power over horses, they will 
demand that their city authorities grant such rights as will enable 
street railway companies to operate by the most improved 
methods. 

Heretofore street railway securities have not been looked 
upon by the financial world with favor. However, since they 
have been so successfully operated by electricity the financial 
men of the country are looking to its development and application 
to street railways as an additional reliable security for the invest- 
ment of savings and trust funds. This should give encourage- 
ment to street railway companies to give their various cities the 
most improved and best possible service. They will not only 

lease their patrons but the investment will prove very profitable. 
fr street railway companies do this, no better security can be 
offered for the savings of the widow and orphan than a good 
street railway bond in a thriving city. 
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In order to bring this about, Municipal Corporations should 
grant liberal franchises for street railway improvement. The bond 
of the street railway company should be as good as the bond of 
the city in which it is located. The growth of the city is, to a 
large extent, dependent on street railway extensions, and the pros- 
perity of the street railway company means the prosperity of the 
city in which it is located. It is one of the largest factors in the 
development of any city and as necessary as are its schools and its 
churches. 

On the other hand the street railway company should be 
required to equip its road with the finest and most modern cars, 
construct the best and most substantial tracks so as to inconveni- 
ence the public as little as possible in making repairs, and, in short, 
supply the road in every department with the best and most modern 
appliances of all kinds. 

In view of the agitation of the labor question, it may not be 
out of place for me to say & word on that subject. In so doing it 
will only be the expression of an individual opinion. not intended 
to bind the Convention to the views expressed. When organiza- 
tions are formed by laborers and others for the purpose of build- 
ing up and dignifying its members as men and women, or to 
improve their moral, physical or financial condition, noone would 
foster or favor them more than he who now addresses you. Un- 
fortunately, however, most of the present so-called labor organi- 
zations are the worst delusion and snare into which a laboring man 
was ever entrapped. One recent strike on the New York Cen- 
tral road developed a state of cruelty, depravity and wrong that 
should make it the absolute duty of every corporation, having 
public interests to subserve and charged with providing for the 
comfort, convenience, business necessities, and above all the life 
and property of its patrons, to refuse to employ or retain in its 
empor any one who does not renounce his connection with the 
Knights of Labor” or any other labor organization, the rules of 
which permit employés of a corporation to be ordered tostrike." 
Men have a right to quit work with such notice as the contract 
with their employers requires, either singly or in a body, if the 
terms of their employment are not satisfactory ; but they have 
not the right to interfere with those employed to supply their 
рае. The first duty of а lawyer ів to his client, of a doctor to 

patient, a minister to his congregation, and a teacher to his 
pupil. The engineer, the conductor, the switchmen have even a 
greater responsibility, as the lives of the passengers are in their 
keeping, and in order to properly discharge it they must be loyal 
to their employers. They cannot be plotting or faving out rules 
for their employer and be faithful in the discharge of their duty. 
The laborer is worthy of his hire," but when he seeks to change 
the relation between himself and his employer, by asserting him- 
self as master, he ceases to be the laborer that is ** worthy of his 
hire.” He also unfits himself for any kind of advancement. A 
man, to be successful and take advantage of promotion earned by 
efficiency, must be contented and perform his work cheerfully. A 
“labor agitator " cannot be contented or work in the interest of 
his employer. A few days ago United States Commissioner Rog- 
ers rendered a decision at Baltimore, in a case where four sailors 
were arrested for refusing to go aboard a schooner after they had 
signed articles to do so. The Knights of Labor interfered and 
undertook to defend the prisoners. I cannot express my views 
better on this question than to quote from the decision of Commis- 
sioner Rogers, who said : 

“І perceive you are men of intelligence and no doubt know 
and appreciate the advantages of union. Every man has a perfect 
right to unite with his fellow man to better his condition in life. 


There is one great mistake made, however, and that is the con- 


stant conflict of labor and capital. Now, I can’t see why such a 
state of affairs should exist, because labor is in itself capita), and 
capital merely represents labor. A capitalist you will findis a man 
of strictly sober habits. He has to keep aclear head, and the man 
who to-day earns a dollar and to-morrow morning wakes up with 
75 cents in his pocket is the man who may become a capitalist. 
No doubt your union is a good thing—the land we live in is a 
union. But now let me impress upon your minds that, while you 
have a perfect right to form a union, you have no right to inter- 
fere with the manner in which another man conducts his business. 
When a union attempts to interfere with or molest a free-born 
American, or tries to prevent his earning a living simply because 
he does not join that union, it then becomes a conspiracy, and 
amenable under the law and pees by the court. The great 
trouble with the unions is that they overstep their bounds and 
endeavor to force people to do as they direct, and that is an act in 
direct violation of the laws which grant an American citizen his 
liberty. In these days of sar epee and freedom, the press— 
the most powerful agent of the people—is ever ready to air the 
provence of anyone who is oppressed or molested. Nothing 

rom the great acts of a Government to the death of a pauper, 
escapes the eagle eye of the press. Tyrants fear the press more 
than any other power which can be brought to bear against them 

and the press of America, as it is to-day, edited by men of the 
greatest and highest order of enlightenment, is the bulwark of the 
country. Now, in conclusion, let mesay to you that the man who 
endeavors to e you to fight against capital, except in a 
legal manner, is no friend,” 
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The following is an extract from the Report of the Executive 
Committee : 

The subject Electric Motive Power Technically Considered ’ 
was selected for the purpose of having the cobwebs, which were 
for the most part confessedly before our mind's eye, brushed 
away from this occult science in order that it might be as plainly 
comprehensible to the ordinary street railway man as to the ex- 
pert who manipulatés the wires." j 

The necessity for this knowledge is becoming greater as the 
days go by, for the transition of roads from horse to electric 

wer is of almost daily occurrence, so rapid is the progress made 

y electricity as a motive power. In this connection we take 

occasion to say that the information which it is hoped will be 

freely given at this meeting concerning the cost of 9 by 

electricity will, doubtless, still more rapidly hasten the emanci- 
pation of the horse from his bondage. 

The Treasurers Report was read, and showed the financial 
transactions during the year to be as follows: 


Roei pti ß theses CS $7,165.91 
loq 1. TP 5,889.96 
Balance on hand. 81.775. 95 


No report was offered on cable work, Mr. J. C. Robinson, to 
whom the subject had been assigned, asking for a year's delay in 
its presentation. 

The next paper was that of Dr. W. L. Allen on '' Electric Motive 
Power, Technically Considered." 

This paper among other topics was discussed in executive 
session on Wednesday evening. The subject was taken up again 
on Thursday morning, when those present representing electric 
systems were invited to make statements as to their respective 
systems and devices. 

Mr. D. H. BATES, of the Electrical Accumulator Co. made an 
address on the Edco car.* He added that the figures were based 
on 10,000 miles operation with 3 cars. He mentioned that 
Dubuque was equipping a road with 8 of their storage cars, the 
success attained there with the cars now running having led to 
the larger contract. 

MR. CHADBOURNE, of Chadbourne & Hazelton, representing 
the Wenstrom system, then made a neat and effective extempora- 
neous address as to their street car work. They have a road 

uipping in Pennsylvania, which will be running in a few days. 

e touched on the various points of their well known motor, al- 
luding particularly to the features of slow speed, the dispensing 
with the intermediate shaft in the gear, the use of their wooden 
toothed gears, and the continuous running of the armature as 
effected with the help of the hydraulic valve gear,” described 
for the firet time in this issue of THE ELECTRICAL ENGINEER.? 
Mr. Chadbourne claimed a reduction of half the machinery under 
the car, and a saving of not less than 10 per cent. in power con- 
sumed. As to the wooden ee he cited the testimony of Mr. 
Harrington, of the Atlantic City, N. J., road, as to their superior 
efficiency and lasting qualities. 

MR. MALONE WHELEsS followed with a brief and pithy descrip- 
tion of his electric railway conduit system as operated in Wash- 
ington, the only and full description of which appeared in THE 
ELECTRICAL ENGINEER of Sept. 24. He touched rapidly on the 
principles of operation, including that of energizing only the 
section of the conduit over which the car is running, and it was 
evident when he closed that a most favorable impression had 
been made. 

Mr. KNIGHT NEFTEL, of the United Electric Traction Com- 
pany, of New York, said : | | 

It is unnecessary for me tosay anything regarding the value 
of storage battery traction, after the very apt remarks made by 
my friend of the Accumulator Company. I will simply give con- 
cisely our results in operating ten storage battery cars on the 
Madison Avenue Line in New York. 

The equipment of each car consists of 108 Julien cells in 12 
trays, niue cells in each, total weight, 3,600 pounds. The motors 
in use, until recently, and on the old cars now running, are of the 
Thomson-Houston type. We have now constructed a motor 
especially adapted to this class of work, and which is now being 
put on this line. An estimate of cost of operating has been sub- 
mitted to you by another company, based on the performance of 
50 cars. Our experience with ten cars in actual operation over an 
extended period, which, by the way, isthe largest storage plant 
in this country, and next to the largest in the world, is as follows: 

Generating plant, 8 horse-power per car. For ten cars 15 bat- 
teries are necessary. Rate at which each battery is charged, one 
and one-half hours, for two hours discharge. One charge is 
adequate for a run of 40 miles on a level track. With the old 
cells and the old type of motor, these ten cars were operated at 
10.6 cents per car mile ; with the improved batteries and the new 


1. See page 449. 
2. See page 453. 
3. See page 437. 
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type of motor, the life of the existing plants of the battery, at the 
present rate of disintegration, is at least three years. The nega- 
tive plates, the other half of the battery, are as durable as the 
motor. It is generally conceded that the reason storage batteries 
have not been applied more extensively is the lack of confidence 
in the endurance of the batteries and litigation on patents. 

We are prepared to demonstrate to you practically the life of 
the batteries, and the question of patents has been greatly cleared 
by the final decree giving Charles F. Brush, of Cleveland, a fun- 
damental award of priority. 

Our batteries are manufactured under the patents of Brush, 
Julien, Morris, Salom and others. We are now equipping a road 
in Indianapolis, Ind., on this system. Our company also furnishes 
overhead aoe. and we shall be pleased to have any mem- 


ber of the Convention visit the plant at Madison avenue and other 
roads equipped by ив, 
Mr. Graham, of Baltimore: Can you tell me the number of 


miles per day each car runs? 

Mr. Neftel: Eighty. The maximum grade is about 51 or 6 
per cent.; there is a very severe grade for a short distance on one 
part of the road, between Seventy-second and Seventieth streeta, 
going dawn: 

. Graham : What is the length of the grade? 

Mr. Neftel: About two blocks. 

Mr. Graham : Do you ever run on a grade higher than five 
and a half per cent. ? 

Mr. Neftel: Yes, sir; there is one grade which is seven and a 
half per cest. The motors will go up that, but, of course, it dis- 
charges the batteries very rapidly when you subject them to such 
heavy work. 

Mr. Graham: Is the car capable of ascending any usual grade, 
say 10 per cent. ? 

Mr. Neftel: Yes, sir; it is simply a question of discharging 
the batteries. 

Mr. Henry: When you say 10 cents per car mile, what is 
included ? 

Mr. Neftel: Everything, except the conductors and drivers. 
Of course, there is a reasonable amount for the repairs of the motors. 


The Convention then cies till 2:30 p. m., when the subject 
was resumed by Mr. E. E. HIGGINS, of the Edison General Elec- 
tric Co., who made a very fine showing for the familiar work of 
that соран, and went into the details of construction. Hespoke 
principally of the improvements that had lately been effected in 
the construction of the trolley, and the method of securing it to 
the car, and the improvements effected in the motors. He said : 


In the new apparatus that we are bringing out, we have made 
some very notable advances. In the first place, our armatures 
are wound upon an entirely new plan—one which we think is a 
distinct advance. In the old style what is known as the Siemens 
winding is employed ; the wires are wound on the core and car- 
ried around at the end and form a conical shaped bundle, which 
gives a chance for play and abrasion; and this means short cir- 
cuits and burn-outs. With the new armatures we have a new 
standard coil, some 60 of which go on to the core. They are во 
formed that the rear of the armature, and front alike, give no 
chance for motion. "They are brought firmly in place, and you 
have a diameter of armature which is always the same, because 
the coils are standard, With this system burn-outs will be ex- 
tremely rare. We do not claim that there will not be any ; but 
we believe in the regular daily workings of the car, with proper 
management, поте ordinary will burn out the machine except 

hen it is burned out it can be replaced b 
any mechanic. e switches are on a little different plan. We 
have avoided the difficulty which has sometimes occurred of 
starting the car too suddenly, but which with careful 
ment could always be prevented. We make it im ible to start 
suddenly by putting in a slow starting device, which starte the 
car gradually and effects a saving of power. It is not a rheostat. 
We are the only company that uses commutated field coils. We 
believe in them ; we do not believe in the rheostat. You all know 
about our dynamos. The reason of their success is that they are 
a development and not an invention. Its efficiency is over 90 
cent. in the ordinary sizes, such as employed on street railr : 
in some cases it is higher. One reason for its success is that its 
moving parts and centre of gravity is near the floor. The line 
construction of the company is acknowled to be standard, in 
respect to simplicity, neatness and cost. e use the feeder sye- 
tem. That is a system of wiring in which the electricity is 
delivered at regular intervals of a few hundred feet into a trolley 
wire. This results in the fact that the electricity is delivered to a 
large mesh work of conductors in such a way that at every point 
in these conductors the pressure will be uniform." 


Mr. E. H. JOHNSON spoke with his customary eloquence of the 
Interior Conduit system as applied to underground work for 
carrying feeders for electric street railways and explained its 
many advantages. 

Mn. GEoRGE W. MANSFIELD, of the Thomson-Houston company 
made some interesting remarks in regard to their system and its 
important features and merits. 
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In regard to new apparatus, we are constantly improving all 
our details. We are making the motor stronger wherever experi- 
ence has dictated it to be necessary, and we are making it lighter 
wherever it is necessary. We are improving each detail of the 
entire apparatus. and increasing efficiencies; so that in a very 
short time we will have the most complete system. Our switches 
at each end of the car are under the hood of the car, so that in 
case of any accident or any trouble, the conductor at the rear end 
can cut the circuit, either with his switch or by pulling a trolley 
wheel down ; and the driver also has that facility. We have a fuse 
box on our car, and it is a very simple matter to replace a fuse if 
the driver has been careless, or ignorant or unskilled, and turns 
bis current on too quickly. That operates as a check against the 
man as well, as a record can be kept of the number of fuses used. 
We have a lightning arrester which we claim is the only one of 
practical value. As to our motors, we build 10, 15 and 20 h. p. of 
one type, and the came power of another type, so that we can use 
our motors either singly or double upon trucks of any gauge, 
from three feet three inches up to six feet. If the railroad men 
would get down to a uniform gauge, it would help us out very 
much. As to station apparatus, our dynamo has an efficiency of 
over 90 per cent. It will pull through more hard rape and do 
more service in a given space of time than any other. In our new 
work we are pushing ahead and building dynamos up to 2,400 and 
2,500 h. p , and directly coupled to engines also. Weare building 
heavy motors for excessive work and for tow work; and we are 
going into all sorts of devices and experiments in regard to con- 
stant speed motors and slow speed motors. We want to be sure 
first that any new thing is far superior to what we have, before 
we put it before the public. 

. J. POTTER, of the Short Electric Railway Company, next 
addressed the meeting. He said: The Brush Company, as you 
know, has been in the business of building dynamo machines and 
electric batteries for many years, being the pioneers among the 
pioneers of that business, in the world. We have been building 
dynamos since 1876. We have recognized that the electric street 
railway work is the severest to which the dynamo machine has 
ever been subjected ; and in starting out in our electric work, we 
aimed, as no doubt all others have aimed, to build a dynamo ma- 
chine that would stand the rough work with as few failures by 
stoppage as possible ; and iu the next place to make the delays 
incident to such stoppage as brief as possible, and the repair work 
simple and inexpensive as possible. We claim that with our 
motor we have reached a high point of perfection in these respects. 
The difference in our motor is mainly in the type of armature, 
where we use a ring instead of the usual drum type of armature. 
There are many advantages which we obtain by the use of this 
type of armature. The bobbins or sections of the armature are all 
independent, and in case of any burn-out or trouble, it would be 

ned to а single bobbin. Again, we get a very great diameter 
of armature, as compared with others, and are enabled to use 
larger раа and save greatly іп wear. Ав а matter of fact, 
gince the beginning of the present year, we have never burnt out 
a field magnet or armature coil in actual service. This will be 
confirmed by any road operating our system. The favor it has 
met with, and the large number of orders we are taking, speak 
loudest in praise of the system. Another feature is the insulation 
of the motor entirely from the frame-work of the car and from 
the ground. Wethink this is a great advantage. We believe 
that a great deal of the expense and trouble is due to the ground- 
ing of the motor, the bursting through and burning out of arma- 
tures, fields and commutators. This insulation is carried to the 
gears. We make them with an insulated web to deaden sound, 


and use steel pinions and steel gears, steel axle gears, and over-. 


come the noise at the same time. 

Mr. W. J. CARRUTHERS-WAIN, president of the Tramways 
Institute of Great Britian and Ireland, was next called upon, and 
said: І came to this country with the hope of learning as much 
as I could about electric traction in America. What Í want to 
know, and most people, is the item of depreciation and repairs ; 
in other words, re and renewals, and the amount to set 
aside as an annual sinking fund for the question of depreciation, 
which must inevitably ensue. It bas struck me, not only in this 
assembly, but in many others, that figures, after all, are rather 
delusive. Electricity came under my observation this way. I was 
not satisfied. no man was satisfied, with the system of tramwa 
traction in Europe up to within the last three or four years. e 
had leased a line from the Birmingham authorities, with the pro- 
viso that it should be operated by cable ; but there was not enough 
business to make that system profitable. Electricity appeared to 
be the only feasible motive power ; and in November, 1888, there 
was tried upon the Birmingham Central Tramways a self-contained 
electric motor, which was designed upon the Julien system by 
Mr. Thomas Parker, of the then Messrs. Elwell-Parker, Limited, 
and myself. 

The directors of the Birmingham Central Tramways Company 

itted the experiments to be conducted upon their lines upon 
condition that the electric motor to be used should be in the form 
of an engine, insisting that before they would consider the ques- 
tion of electricity at all in connection with their lines, they must be 
convinced by actual demonstration that the power was as great sa, 
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if not in excess of, their most powerful steam engines then in use; 
and when I point out that they are some 12 tons in weight, hav- 
ing cylinders nine inches in diameter. and carrying a pressure of 
175 pounds to the square inch, you will agree it was no small task 
to attempt. However, upon actual trial the electric motor, ' 
although weighing only nine tons, when coupled to one of the 
steam engines, the electric engine hauled the steam engine in : 
spite of the fact that steam was full on and pulling against the 
electric motor. We afterwards started ind hauled with the 
electric car a load of some 80 tons up a grade of one in 82. We: 
have also run with one charge of the accumulators 70 miles, haul- 
ing a car which, together with the load contained therein, weighed 
over six tons, and this on a very heavy grade of tramway travel- 
ing up a grade of one in 19, over 500 yards in length, during the 
day 10 times. This electric car has been so successfully run over 
their heaviest steam route, and given such satisfaction to the direc- 
tors, that they gave an order for 12 electric cars, which have just 
completed what is undoubtedly the finest installation of its kind 
in the world. 

The car is made to run upon a three foot six inch gauge, and 
is constructed to carry 50 passengers, 24 inside and 26 outside. It 
measures, over all, in length, 26 feet. 

The foundation of the car is made of channel iron, strutted so 
as to give it great strength and rigidity. The car body is carried 
upon two bogeys of the ordinary kind. and the motor is geared to 
the axle of one bogey by a train of helical gearing. Theaccumu- 
lators are placed in trays, each tray containing eight cells, and 
these are carried under the seats of the car, the outer panels of 
which slide up behind the seats so as to admit of their being readily 
placed in position. The connections are so arranged that contact 
is made automatically as the trays are pushed in position. The 
whole forms four batteries. The switches are of the Julien type, 
and the car can be driven from either end. They are so construc- 
ted that the cells can be equalized and the batteries used either 
in parallel or series. The car, motor and batteries weigh nine 
tons, as against the steam engine and cars, 16 tons, a large sav- 
ing in dead load to behauled. The work of charging the accumu- 
lators is reduced to a minimum by having a specially arranged 
balance lift or elevator. These work in pairs, one balancing the 
other. Each shelf is fitted with automatic connections, and is in 
every reepect an exact duplicate of the car, so that when the 
accumulator trays are drawn thereon, automatic connection 
is made and the cells are charged whilst in position upon the rack 
without again being moved. We have 12 cars altogether, but are. 
only running five. I may say, as a point of interest, that during 
the time that line was under construction, we worked it first by a 
system of horse tramways, and the average takings were about 
$750 a week. During the time the electric road was in process 
of construction, the receipts on the horse line were reduced to 
$600a week. Immediately the electric cars were put on, the 
takings jumped to $1,250 a week. This was not due to any 
additional service, because it is precisely the same; not to any in- 
crease in population, because it has not grown so rapidly, but 
simply to the fact that we have been able to put onin place of the 
wearisome horse car a comfortable car moving by electric power. 
We have not renewed the plates at all. We expect to get a life 
out of our plates of six months. The question of profit on the 
workings of the storage battery is not a matter of speculation, 
but is a matter of dead certainty. 


Mr. E. L. WOOLLEY’s paper! was then read by Mr. Richardson. 

Мв. Н. M. WATSON, the newly elected president, made a fitting 
speech after being introduced to the Association by Mr. Lowry, the 
retiring president. 


A vote of thanks was tendered Mr. Lowry by the Association, 
as its reciring president. 


The Convention then adjourned sine die. 


WHAT IS SAID OF “THE ELECTRICAL ENGINEER." 


THE ELECTRICAL ENGINEFR of New York is now nearly nine 
years old. It started as a monthly, first increased in size as the 
electrical interests grew, and then became a weekly. It is now a 
magazine of between fifty and sixty (72) pages, and is one of the 
most reliable authorities on electricity in America.— Boston Even- 
ing Transcript. 


NOVEL USES FOR ELECTRICITY. 


The plant sold to Shailer & Schniglau, for the Lake View 
Tunnel, Water Works and Crib, by the Thomson-Houston Elec- 
tric Co., Western Isolated Lighting Department, will be unique 
in some respects, as the dynamo will not only supply electric 
lights to the water works on shore, but will also be used to run the 
motorat the crib forringing a fog bell, and the same dynamo 
will supply a number of lights to the light house on the crib, to 
take the place of the ordinary light house oil lamp. 


-— — — —— — 


1, See page $53, 
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THE EXHIBITS AT THE BUFFALO CONVENTION. 


Never, perhaps, was a larger display of exhibits made than 
that at the Buffalo Convention. It filled up the Arcade building, 
it crowded every corner of the Iroquois Hotel, and it overtlowed 
into all the streets surrounding those places. Ву a somewhat 
amusing course of events, the supply men, in their praiseworthy 
determination to be early on the ground, practically pre-empted 
the Iroquois. 80 that when the modest consumers of their wares 
came along no room was left. The consequence was thut a very 
large number of the White Button delegates had to seek quar- 
ters at the Tifft House, so that the Red Button” supply men at 
the latter place found themselves favored by the interposition of 
Providence with a remarkable influx of the very men they came 
80 far to see and from whose agreeable society it had seemed likely 
they might be cut off. It is needless to say that the most was 
made of such a glorious and unexpected opportunity. 


ARCADE NOTES. 


THE AMERICAN LEATHER LINK BELT Co., of New York, repre- 
sented by Mr. G. H. Fisher, showed samples of their patent joint 
link belting which they guarantee as superior to all othera for 
driving generators. 


MESSRS. CHAS. A. SCHIEREN & Co., 45-47 Ferry street, exhibited 
in same space with Am. Link Belt Co., their perforated electric 
belting, and said in rhyme: 


„Buffalo Electric Cars are sure to run, 
But that black belt all full of holes is bound to take the bun." 


Mr. E. P. Atkinson ably represented this house. which is mak- 
ing a very bold and successful push for electric railway trade. 


THE NEW YORE CAR WHEEL WORES, of Buffalo, N. Y., madea 
handsome exhibit of their machined street car wheels. These 


wheels are specially strong and durable, and particularly adapted 
to electric traction. 


THE BUFFALO BELTING WORES, Buffalo, were represented by 
Mr. J. W. Aldrich, who showed some fine samples of their leather 
belt and hose. One of their most novel and useful specialties was 
a steel pulley covered with leather, both pulley and leather being 
ион instead of the belt, as in the present usual method. 

is type of belt was supplied to the Brush Electric Light Com- 
pany, of Cincinnati, being 140 feet in length, 48 inches wide, and 
weighing 1180 lbs. | 


PRATT & LETCHWORTH, of Buffalo, N. Y., showed their street 
railroad hames and trimmings for horse car work. They have a 
new corrugated steel fastening, specially useful for all kinds of 
wood working and car building. Mr. G. S. Crosby was on hand 
explaining their various devices and appliances. They also make 
all kinds of steel and malleable iron castings. This compan 
manufacture the Gould automatic coupler, 80 well known in rail- 
way work. 


THE J. G. BRILL Co., of Philadelphia, exhibited the vestibule of 
an electric motor car with patented doors. Mr. J. A. Hanna 
explained their patent folding and sliding vestibule doors and 
their new ratchet brake. 


Тнк NEW YORK INDURATED FIBRE PIPE COMPANY made a good 
showing with indurated fibre pipe for electric conduits. This pipe 
is now being used by the Buffalo street railway for their under- 


ground feeder system. Mr. Gerald C. Collingwood represented 
the company. 


THE BLONDELL MANUFACTURING Co., represented by Mr. Blon- 
dell and Mr. E. Packer, showed their new Blondell car gear, by 
means of which the post is enclosed in a casing which takes the 
wear instead of the poet, the box having liners which can be 
2n out and replaced when worn, obviating all wear on the box 
itself. 


THE ALUMINUM Brass AND BRONZE COMPANY exhibited their 
new aluminum trolleys which present some remarkable features 
on account of their light weight and non.corrodable properties. 
Mr. Frank G. Stone, assisted by Mr. L. Schmidt, had charge of 
the exhibit, and explained the peculiar advantages of aluminum. 


Mr. C. S. Van Nuis made a full exhibit of his admirable A jax 
switches, which are in extensive use every wLere, and are now too 
well known to need much comment. 


HALE & KILBURNS MANUFACTURING COMPANY, of Philadelphia, 
exhibited their new patent reversible high-back tilting car seat, 
5 for street car, suburban and elevated work. Mr. E. L. 

endrick, the contracting agent, represented the company. 


THE VOLK Воттом Grip and Automatic Cable Crossing was 
shown by a handsome model. 


THE COLLETT CAR BRAKE Co. exhibited their special car brakes 


which operate with a ratchet, and thereby brake quicker than the 
urdinary style. 
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THE EUREKA TEMPERED COPPER Co., of North-East, Pa., had on 
exhibition a fine sample board showing specimens of commutator 
sections, armature bearings, trolleys, overhead trolley wire and 
all kinds of wire. Their tempered copper is stated to havea tensile 
strength three times as great as that of ordinary copper. Another 
peculiar fact is that the copper after being treated by this process 
shows greater purity than the purest obtainable ingot copper. 
Mr. A. L. Daniels looked after the interests of the company. 


CHADBOURNE, HAZELTON & Co., of Philadelphia, Pa., showed 
the Wenstrom dynamosand motors, for which they are the general 
agents. They had some very beautiful models of their electric 
street car trucks with motors attached, remarkable for their slow 
speed, and having but one gearing between armature and car 
axle. One of the special features of their machine is the embed- 
ding of the armature conductors in the iron core, thereby pro- 
tecting them and reducing the magnetic resistance between pole 
pieces and armature to a minimum; and their system of 
winding is such as to greatly facilitate necessary repairs. One of 
the special points of their system is their admirable wood gearing, 
illustrated in a recent issue of THE ELECTRICAL ENGINEER, 
which is giving the greatest satisfaction. Mr. Beals, the New 
York State agent, resident in Buffalo, represented the company. 


BICKFORD & FRancis, 53 and 55 Exchange St., Buffalo, were 
represented by Mr. Gardener, who showed some very handsome 
samples of leather belting. Their B. C. D." belting has gained 
an immense reputation for its excellence and durability. 


F. S. PEASE, 65 and 67 Main St., Buffalo, had a large case of 
medals obtained in all parts of the world for his improved oils, 
which are in large demand and shipped everywhere. Mr. D. I. 
Bloodgood, the general agent, had charge of the exhibit. 


LEMUEL WM. SERRELL, of New York, exhibited a very beauti- 
ful model of the Milliken patent electric railway pole, which he 


handles exclusively, and of which he has sold 4,500 for the work 
in Buffalo. ] 


THE STANWOOD M'rga. Co., of Chicago exhibited their new steel 
Steps forstreet cars. These are manufactured specially insulated 
for electrical work. Mr. Stanwood was on hand showing and 
explaining the numerous advantages of his steps. 


PIERCE BROS., of Boston, manufacturers of special trolley wire 
fixtures and devices for street railway construction, had a well ap- 
pointed exhibit of their products made at their factory at Leomin- 
ster, Mass. Mr. H. L. Pierce, representing the firm, was kept busy 
explaining and taking orders for their specialties. 


JOHN A. ROEBLING’s Sons Co. of New York, had a fine sample 
board of their bare, insulated and lead covered wires and cables 
20 exhibition. They were represented ably by Mesers. Bailey and 

errine. 


THE GIBBON DUPLEX RAILWAY TRACK Co., of New York, ex- 
hibited their duplex railway track, specially devised for electrical 
work, doing away with all necessity for rail bonds or joint 
connections, it being a perfectly metallic circuit throughout. Mr. 
Gibbon had all he could do explaining his ingenious system. 


THE ROWELL SWITCH was exhibited by Mr. Rowell, of the 
Rowell American Switch Company. This ingenious device was 
illustrated in a recent issue of THE ELECTRICAL ENGINEER, and 
was designed to fill the want for an automatic switch setter oper- 
ated from the car direct. It certainly does its work in a most 
simple and efficient manner. 


THE CONNECTICUT MOTOR COMPANY ,of Plantsville, Conn., showed 
two of their latest improved motors, one of 14 h. p., the other of 2 
h. p. wound for 500 volts so as to run on street railway circuits. 
Mr. F. O. Rusling was in charge of the exhibit. 


THE NoRTH AMERICAN CONSTRUCTION COMPANY, represented 
by Mr. W. L. Adams, Buffalo manager, set up for inspection a 
large and beautifully gotten up switchboard, comprising volt and 
ammeters, regulator lamps, switches and meters. They also showed 
a new pattern U. S. generator and alternating arc lamp, all of 
which apparatus except the two last were in practical operation 
and a source of great and continual attraction. 


THE AENCHBACHER RAILWAY TRUCK COMPANY, of New Orleans, 
La., showed a model of their truck for street car work. 


THE GOULD & WATSON Co., of Boston, had а stand covered 
with samples of their excellent molded mica goods, which have 
been so largely used in electric street railway work. 


THE GARLAND CAR HEATER was exhibited by the manufac- 
turers, The Michigan Stove Company, of Detroit, Chicago and 
Buffalo. This heater is well known among electric railway men 
for its many merits, and is in wide spread use. Mr. F. P. 
McCanna had charge of the exhibit and explained to the 
uninitiated the advantages of their heaters. 


THE OKONITE CoMPANY, of New York, made an extensive dis- 
play of their wires and cables in charge of Mr. T. McCoubray, the 
special agent of the company, who had no difficulty in proving 
the wonderful strength and durability of his insulation, and was 
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kopt hustling taking orders for wire to be used in street car work, 
a field in which it has always given the highest satisfaction. 


THE BERLIN IRON BRIDGE Co., of East Berlin, Conn., showed 
some very beautiful photographs of their bridge work. Mr. F. 
K. Field, the general agent, represented the company in his usual 
able manner, and was assisted by Mr. G. M. Harding. They 
handle iron work of all kinds, and build electric light and power 
stations entirely of iron. They bave just taken a contract in 
Buffalo to build works for the Lake Erie Boiler Company. 


Мв. R. T. WHITE, of Boston, had a fine exhibit and was present 
showing a working model of his elevated road system which pre- 
sents many new and striking improvements, and also his new 
cable system. His * Daisy” chairs were shown; they are solid 
iron, thereby widely differing from the ordinary steel frame chairs 
in general use. 


THE Jas. SPEAR STOVE & HEATING COMPANY had a large 
number of their street car stoves on exhibition. Mr. A. J. Eick- 
meyer took care of the company's interests. 


THE FULTON FoUNDRY CoMPANY, of Cleveland and St. Louis, 
showed some fine electrical gears for street cars, of steel, rawhide 
and bronze. Messrs. White and Langdon represented the com- 
pany. 


EMMET Bros., 150 Broadway, New York, made a fine display 
of electric street car railway supplies, amongst which were many 
new and valuable devices. Mr. W. L. R. Emmet, represented the 
firm, who have a bright career before them. 


ONE OF THE LARGEST and most prominent exhibits was that of 
the General Edison Electric Co. Their improved street car system 
was shown complete in every detail, comprising a Taylor ellipti- 
cal spring truck equipped with two motors and double alternate 
toothed ing. The motors have their armatures wound with the 
new Eickeme er system of winding and are fitted with equalizing 
coils so that both take the same currrent. The switch board was 
a perfect work of art and contained all the necessary central 
station instrument and switches. The initial letters of the name 
of the company was on it in polished brass work formed of the 
regular switchboard appliances. The conduit tube system and 
two small Edison 5 were shown. Mr. McGregor had 
charge of the exhibit. A new slate switch table was also ex- 
hibited, suitable for a power station and forming a most compact 
and complete arrangement. Near it was one of the new Lieb 
trolley, specially constructed, so that there is no strain on the car 
roof. 


MISCELLANEOUS. 


D. H. BATES, vice-president of the Accumulator Co., of New 
York, attended the convention and read a highly interesting paper 
on storage batteries. With him were W. W. Griscom, кы 
and E. А. Scott, of the Electro Y risa: Co., of Philadelphia. 
The electric car, equipped by the Electro Dynamo Co., and fur- 
nished with the Accumulator Co. batteries, was seen in practical 
operation at Cold Spring, and showed the rapid strides made in 
storage traction. 

C. O. MaILLOUX and wife, of New York, were there, and thor- 
oughly enjoyed their trip to Buffalo. Mr. Mailloux is engaged on 
highly important electric traction work in Washington. 

J. ALEXANDER BROWN, representing Poor's Manual of Rail- 
roads, was in attendance at the convention, and distributed cop- 
ies of their valuable book relating to street car linee, etc. 


FRANK A. MAGEE, of the E. S. Greeley & Co., New York, was 
on hand hustling as usual for orders for this well-known house, 


Messrs. MUNROE & CAVELL, of The Street Railway Gazette, of 
Chicago, were on hand looking after the interests and comfort of 
all. They had handsome spout begat in the Iroquois and enter- 
tained their friends in royal style. They issued a very handsome 
souvenir, called ‘‘Some Familiar Faces," containing portraits of 
past and present street railway worthies. 


C. T, CHAPIN, president of the Rochester Car Wheel Works, 
was in attendance. 


MR. CLIFT WISE, the well-known engineer, was present. He 
is about to engage in electrical matters in New York, having now 
left Minneapolis. 


J. W. FEIGEL. of the Feigel Car Co., was present at the conven- 
tion, with Mr. Whittlesey. They are meeting with excellent suc- 
cess in the electric line. 

THEO. LaRBIG, of Holmes, Booth & Haydens, of New York, 
was on hand looking after the interest of his house and their 
wires, 

C. B. HANNA, general agent of the car heating department of 
the Carpenter-Nevins Electric Heating Co., of Minneapolis, was 
ín attendance. This company have reduced electric heating to a 

ractical and economical basis, and have adapted it to a very 
bus number of uses in general work. 


W. J. Cook, vice-president of the McGuire Manufacturing Co., 
was at the convention, Their trucks are known from one end of 
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the country to the other, and present some peculiar advantages 
for electric traction work. They were exhibiting two of their new 
trucks equipped with Westinghouse motors. 


ELMER A. SPERRY, of the Sperry Electric Co., was present. 
The Sperry arc lamp and mining machinery are becoming more 
widely known and used all the time, and the new triple carbon 
arc lamp has produced quite a sensation. Mr. Sperry is devoting 
his attention to a number of new problems. 


J. G. DORRANCE, who represents the Guarantee and Accident 
Lloyd's, and has his headquarters in New York, was present. 
Mr. Dorrance had some new features in insurance to offer street 
railway men. 


THE WAINWRIGHT M'F'd. Co., of Boston, distributed a beauti- 
ful little set of celluloid tablets printed with their name And an 
engraving of their feed water heater, one of the sheets also con- 
taining a calendar for 1890-1891. 


THE ALLEN PAPER CAR WHEEL Co., of Pullman, showed their 
new car wheels fitted to the McGuire truck. These wheels are in 
use under a number of electric cars. 


THE INTERIOR CoNppiT AND INSULATION Co., of New York 
made a most interesting i ed of their system for underground 
work, especially that for electric railway feeders, etc. It has 
already been adopted for Minneapolis and other places. A beau- 
tiful and large model was shown in the main hallway, first floor, 
where it attracted hundreds of visitors, and the company also had 
a number of small, high!y finished miniature models, with case 
of polished wood, which street railway men could carry home. 
As is well known, the Interior system is now being extensively 
adopted also in car wiring, as well as for power houses, etc. The 
company were most ably represented by President E. H. John. 
son and Mr. E. W. Little. 1t is also needless, perhaps, to add 
that Mr. Johnson's experience in electric railway traction caused 
much curiosity and inquiry as to his recent inventions in that 
line, as illustrated lately in THE ELECTRICAL ENGINEER. 

A. D. WHITE, of Buffalo, shows a new ratchet track wrench 
specially designed for street railway construction, which com- 
prises some unique points. 

T. E. CROSSMAN, assistant to the secretary, Mr. Richardson, 
was present, conferring favors and information on every one as 
to the Association. We desire to thank him for many attentions 
and for much prompt and cordial assistance. 


THE HERCULES CAR BRAKE & CAR STARTER, of Philadelphia, 
Pa., was handsomely exhibited. 


THE HATHAWAY TRANSFER TABLE, of Cleveland, O., was shown 
by a full-sized table. 


THE BALTIMORE CAR WHEEL Co., of Baltimore, Md., stated 
that their wheel exhibit is to be seen under every street car in 
Buffalo, and they showed a most emphatic testimonial letter from 
President Watson. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., of 
Pittsburgh, exhibited in practical operation on the Cold Spring 
division of the Buffalo Street Railway Co., a large vestibule car 
containing features of striking interest. The car is thirty-four 
feet long and is рше cream color and white, and the interior is 
most handsomely finished. The trimmings are gold, and French 
plate glass, beveled, is used throughout. A beautiful smoking- 
room, fitted up in embossed leather, occupies one end. The car 
is constructed with aisles on each side, and seats in the middle 
back to back, and will seat forty persons irrespective of the smok- 
ing-room. The car body was built by the Pullman Palace Co., 
and is mounted upon the Hubbard trucks, manufactured by the 
McGuire M'f'g. Co., of Chicago, which are fitted with the new 
Allen patent wheels made by the Allen Paper Car Wheel Co., of 
Chicago. On Wednesday afternoon hundreds of people rode on 
the car at Cold Spring. 


THe EDISON GENERAL ELECTRIC Co. made a most stupendous 
exhibit, in size and completeness, in three sections. In parlor G- 
H, at the hotel, outside the door, was an exquisite sign of light 
made of a number of small incandescent lamps, which formed the 
name of the company in letters of fire. Inside was a large United 
States map showing the location of the roads using the Edison 
system. ]t was draped in bronze red and illuminated by incan- 
descent lamps. On the opposite side of their parlor was a picture 
of Mr. Edison, and two maps, one of St. Paul the other of Minne- 
apolis, where 200 cara and a power plant of several thousand 
horse power is being installed by the Edison Company. Between 
the two entrances was a banner naming the Edison district offices, 
etc. Two small model cars, complete with the Edison motor truck, 
were shown. There was also a large, framed blue print of the - 
Schenectady works, and a large number of maps and blue prints 
containing engineering data of the system, a well appointed buf- 
fet, and many other minor objects of interest. 

Mr. Edward E. Higgins, special agent of the railway depart- 
ment of the Edison Co., was in charge. One of the most unique 
feacures of the convention was prepared by Mr. Higgins, when 
each delegate received a little cylindrical tube, labeled as follows: 
This cylinder contains a letter from the Edison General Electric 
Co. to Mr. — of the American Street Railway Associa- 
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tion, which may be reproduced at the Edison headquarters, parlors 
G-H, Iroquois Hotel, Oct. 15, 16 and 17, 1890, by courteey of the 
New York Phonograph Co." On opening the end of this pack 
the delegate, whose curiosity is now thoroughly awakened, finds 
a little pasteboard cylinder covered with a filin of wax, on & por- 
tion of which isa dark stripe. He is particularly requested not 
to rub his finger over this stripe, as in that case it will be difficult 
to reproduce the matter contained therein. By taking this to the 
Edison headquarters he heard a letter of welcome addressed to 
him, the contents of which were of a higbly interesting nature. 
The company was represented by J. Muir, E. E. Higgins, J. Н. 
Vail, C. D. Shain, C. T. Hughes, F. R. Chinnock, C. E. Hewitt, 
A. D. Page and others. 


THE WORCESTER FIRE APPLIANCE COMPANY, of Worcester, 
Mass., exhibited their chemical fire pail. These pails are well 
-adapted for use in electric light and power stations. Mr. G. O. J. 
Clark is the Buffalo agent of the company. 


MR. JAMES GOLDMARK, representing Wallace & Sons, the well- 
known copper magnates and pioneer wire manufacturers, was 
present and distiibuted a neat circular gotten up specially for the 
occasion calling attention to their hard drawn wire for overhead 
railway construction and their numerous other valuable specialties. 
This concern was established as far back as 1848 and, therefore, 
may be said to antedate all the great modern electrical industries 
except the telegraph. It has, however, kept to the front in a moet 
remarkable manner and to-day is doing a larger business than ever 
іп the electrical field. It is not generally known, but it is none 
the less a fact, that the development of electriclight and power 
dates back directly to the experiments made by this house and to 
the encouragement given by its members to what seemed then 
апа to others hazardous and almost hopeless inventions. 


THE ELECTRIC CONSTRUCTION AND REPAIR COMPANY, of Chicago, 
were represented by Mr. Wm. Sharpe. This company, which is 
one of the prominent and recent electrical organizations of Chicago, 
make a specialty of constructing electric street railways and 
manufacturing devices for the same, and also do all kinds of 
electrical repair work. Mr. C. M. Barclay, of Chicago, is one of 
the prominent men in the company. 


Mr. M. E. BAIRD, the well-known representative of the Eddy 
Motor Co., of Windsor, Conn., was on hand looking after the 
interests of his company. He reports business as rushing and the 
Eddy motors are gaining in popularity all the time, orders for 
sizes of 20 and 25 h. p. being very numerous just now. The 
recent large motor plant sold by Mr. Baird, in Toronto, is running 
in the most successful and satisfactory manner, and serves as an 
excellent precedent. 


MR. W. Н. Сокром, of the rising young firm of W. H. Gordon 
& Co., 115 Broadway, this city, was early on the ground and lost 
no opportunity of putting in a word for Simplex wire and the 
many other specialties he is handling that are of interest to elec- 
tric railway men. If our casual observation be correct, he left for 
home a complacent and well satisfied man. 


THE STREET RaILWAY JOURNAL of New York city was out in 
force, being represented py J. H. McGraw, C. B. Fairchild, F. D. 
Russell, E. E. Wood, E. H. Chapin and F. L. Kenfield, members 
of the home staff. A large parlor was occupied on the dining room 
floor, and two or more of these gentlemen were constantly in 
attendance there, as well as a skilled typewriter and stenographer. 
During the convention, the Journal issued daily a really magnifi- 
cent bulletin of no fewer than 40 or 50 pages, regular size, and 
with its regular style of typography. The covers were beautifull 
printed in colors, each day different, and the whole made asuper 
evidence of intelligent, brilliant enterprise. The contents were 
beyond criticism, constitutiug not only a complete record of the 
daily proceedings, but of everybody in attendance and of all the 
exhibits. There were moreover a series of editorials, all written, 
of course, on the spur of the moment, yet dealing ably with the 
questions brought up in the convention. We have never before 
seen a convention bulletin half во well handled, and have nothing 
for our contemporary but profound admiration as well as con- 
gratulations upon its success. 


THE NEW YORK INSULATED WIRE Co. were represented by 
Mr. J. W. Godfrey, who has already managed to push some big 
wedges into the electric railway work and follows up every open- 
ing closely. As the Hotel Iroquois is wired with Grimshaw, Mr. 
Godfrey posted up a few modest placards emphasizing the fact, 
and he did not forget to display a few others touching on the 
company’s various specialties. Mr. Godfrey also distributed 
samples and copies of their admirable price list. 


Mr. C. J. FIELD, of the Field Engineering Co., was naturally 
on the ground, having во much work on hand for the Buffalo 
Street Railway Co. The company has carried out some of the 
largest electric railway contracts in the country, including the 
recent work at Newark. In this week's issue, we describe one of 
his recent plants, that at Salem-Winston, N. C. 

THE ELECTRICAL ENGINEER, owing to the attention it pays to 
-electric railway questions, was greatly in demand by the delegates, 
many of whom called in to secure two and three copies. Thanks 


to the courtesy of Chadbourne & Hazleton, the headquarters of 
the journal were established in the ladies parlor, at the head of 
the main staircase and adjoining the dining room. The ENGINEFR 
was рео by Messrs. T. C. Martin and М. C. Sullivan, of the 
New York office, and Mr. W. F. Collins, the Western manager, of 
Chicago. 

MR. L. Guy FLITZ represented F. J. Kuhne, of 18 Front street. 
New York, the well known expert and specialist in lubricating 
and illuminating oils. Mr. Kuhne, as a manufacturer ia these 
lines, has been devoting his attention lately to the lubrication of 
electrical machinery, and Mr. Flitz found many opportunities of 
giving electric railway men ad vice and information on the subject. 


A VERY PLEASANT RECEPTION was given on Tuesday evening 
by Messrs. Cargill and McCarty, of the Thomson-Houston Co.. to 
all the“ supply " representatives.—electric railway, wire, poles, 
&c.,—then arrived. There was а large muster around a punch 
bowl of generous proportions filled tothe brim with a most 
astounding punch. The evening from 9 to 12 was passed with 
8 hes and stories, and wound up with an enthusiastic toast to 
the ‘‘ T.-H.” and all its efficient corps of engineers, experte and 
agents. 


THE HosPiTALITY of the Buffalo street railway people was of 
the most profuse and royal kind. Every want was anticipated, 
and the programme of excursions, drives, &c., was endless. Each 
delegate and visitor was furnished with a pretty guide book, bav- 
ing a pocket crammed with street car tickets, and the white or 
red button admitted one everywhere. After the banquet on 
Thursday night came a special excursion to Niagara, by special 
train, aud including a lunch at the Cataract House. 16 would 
have been impossible to do the thing better or with a happier 
spirit of hospitality, and we desire, if only for ourselves personally, 
to thank President Watson and his colleagues for attentions and 
kindnesses innumerable. 


Dr. AUSTIN, the versatile editor and proprietor of Practical 
Electricity, was one of the most active journalists on the spot, 
having just launched another enterprise, to which he has given 
the name of the Electric Railway Advertiser. The Doctor has our 
heartiest good wishes, 

JOURNALISTIC INTERESTS were well looked after at the Con- 
vention. Besides the papers and representatives named elsew here, 
the Western Electrician was represented by Messrs. Temple and 
Dickinson ; Electric Power by Messrs. Blanchard and Ferguson: 
The Electrical Review by Mr. C. W. Price and associate: The 
Electrical World by Dr. Bell and Mr. Hart; The Electric Age by 
Mr. Taltavall and Power-Steam by Mr. Swetland. 


DoRNER & DuTTON, of Cleveland, O., showed one of their 
trucks adapted for electric traction work. 


THE PECKHAM STREET CAR WHEEL AND AXLE COMPANY made 
a most attractive display of their trucks outside the hotel. Mr. 
Peckham was on hand expounding the principles of his cantilever 
and improved electric motor truck End: fibrous steel motor axlee. 
His fine exhibit deserved and received the closest attention, 


THE GOLD CAR HEATING Co., of New York, exhibited their 
heat storage system. The heater is charged with steam and 
retains its heat from three to four hours. Mr. Charles Parker had 
the exhibit in charge. 


THE SHORT ELECTRIC RAILWAY Co.—An exhibit which at- 
tracted an immense amount of attention was the vestibule car 
shown by the Short Electric Railway Company. Itis elegantly 
furnished and most beautifully appointed, the chairs being of the 
most luxurious description. The caris fitted with bevel plate 
glass windows, incandescent lights, etc., and is altogether most 
perfect in its equipment both mechanical and electrical. Jt is 
mounted on a Brill truck. 


THE WENSTROM MOTOR, &c.—In the hotel rotunda the Wen- 
Strom motor was shown and also the noisless gears. The exhibit 
was made by Chadbourne, Hazelton & Co. 


THE STEAM GAUGE AND LANTERN Co., of Syracuse, N. Y.. 
showed their new Electric Street Car Head-Light. Mr. Sawyer 
was in charge. 


THE LEWIS AND FOWLER Mra. Co., of Brooklyn, N. Y., made 
a beautiful exhibit of their alarm passenger registers and general 
railroad supplies. They manufacture street railroad cars and 
equipment of all kinds for street railway work. This company 
distinguished itself bv running a special train for its frienda 
from New York to Buffalo. 

THE ELECTRIC MERCHANDISE COMPANY, of Chicago, made one 
of the most elegant exhibits in Parlor F of their electric street 
railway supplies, to which line they pay exclusive attention. 
The genial manager, Mr. Mason, assisted by Mr. Gustin, laid hiin 
self out to entertain and explain their yaluable specialties to the 
many visitors to their flne quarters. It is safe to say that every 
street railroad man visited the rooms for information or to place 
orders for trulleys, switches, insulators, motor parts, etc. 

THE STANDARD UNDERGROUND CABLE CO., represented by Mr. 
G. L. Wiley, the New York manager, showed samples of their 
well known wires and cables. The cables now being laid by the 
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Field Engineering Co. for the Buffalo Street Railway Co. are 
chose. manufactured by the Standard Underground Co. and 
comprise mains and feeders amounting to 20 miles of No. 0000 wire. 
IAE RAE ELECTRIC RAILWAY SYSTEM was exhibited by the 
Detroit Electrica! Works, and Mr. C. Benton and Mr. Paul Bossart 
меге оу PONE the salient features of their system. The 
most striking feature is the use of a single motor, gearing to both 
axles. .This system has given signal success wherever it has been 
introduced. e truck 1s absolutely rigid and will run around 
-the shortest curves without difficulty. ese trucks are built by 
the Sheffield Velocipede Car Co., of Three Rivers, Mich. The 
Rae system was described fully in THER ELECTRICAL ENGINEER 
last proe and the paper was in great demand at the company's 
exhibit. 
* CHADBOURNE, HAZELTON & Co., of Philadelphia, the general sell- 
ing agents of the Wenstrom Consolidated Dynamo and Motor, had 
one of the moet ular and novel exhibits of their street railway 
system in the ies' parior, Iroquois Hotel. Mr. Chadbourne, 
r. Hazelton, Mr. E. L. Tunis, president of the Wenstrom Co., 
Mr. J. B. Groom, Mr. Beals of Buffalo, and Mr. Foote of Cleve- 
land, Mr. P. A. Dowd and Mr. H. P. Broughton, were all on hand 
explaining the 5 und peculiarities of their excellent elec · 
tric traction system. They showed some very complete and beau- 
tifully made models of their apparatus and numerous handsome 
pacers 
THE J. G. BRILL Co., in parlor E, made quite a display of their 
trucks by handsome models. These included the trucks in use on 
the Short vestibule car; and they also exhibited a couple of the 


trucks oytside the hotel. 

THE WESTINGHOUSE ELECTRIC AND Mra. Co's. RAILWAY 
DEPT., were located in parlor 68, and represented by Mr. Н. McL. 
Harding, Mr. J. L. Barclay, Mr. Osgood Mr. Steward and Mr. 
Atkinson. . They showed their magnificent car built by the Pull- 
gaan Co., in practical o ion on the Cold Spring line. They 
hada illusti description of their system hung up, 
taken from the columns of THE ELECTRICAL ENGINEER, and 
ipiam шш attention. 

THE THOMSON-HOUSTON Co. were out in force for business, 
located in elegant quarters on the second floor of the hotel, the 
the rooms being those used by Mr. Woolley, the proprietor. 
They were represented by Mr. Winthrop Coffin, Mr. Mansfield, 
Mr. Stebbins, Mr. Barr, Mr. Glaiser and Mr. Cargill, the other 
general agents of the company. Mr. Clark, Mr. McCarty, Mr. 
Morse and the technical men, Lieut. Cohoon, Mr. Stebbins and 
Mr. Wiggin ,were all present. The company made no display of 
parts of motors, but exhibited their sweeper and snow plough on 
the Cold Spring division of the Buffalo Street Railway line, on 
Wednesday. These unique devices have never before been exhibit- 
ed at any convention and attracted great attention from their 
evident practicability and adaptability to the uses for which 
they were designed. 

THe Lewis & FOWLER Mra. Co. showed a sample of their 

girder rail in Parlor 56, in addition to their handsome exhibit in 
the hotel rotunda. 
. DR. A. F. Mason, of Simplex fame, was on hand. He made 
no exhibit, for, as he puts it, everybody knows him and his wire, 
and, in fact, on more than one occasion, he has found himself ad- 
dressed as “Mr. Simplex.” He interested numerous people in 
his well known goods. The Simplex wire will be used for the 
Buffalo work. 

Тнк SHORT ELECTRIO RAILWAY Co., of Cleveland, O., in ad- 
dition to their exhibit of their vestibule car, made a splendid 
display in their magnificent reception room on the ground - floor 
of the hotel. They showed their motor, running on a table, and 
the various other ingenious devices belonging to their system, 
which was recently illustrated in THE ELECTRICAL ENGINEER. 
Prof. Short, Mr. Frenyear and Mr. Kinzelback represented the 
company. Treasurer Potter, of the Brush Co., and Mr. Curtiss 
directed matters and held quite a levee. 


EUROPEAN CORRESPONDENCE. 


LONDON. 


Electric Traction in Glasgow.—Woodhouse & Hawson.—Servian Tele- 
graphs.—Lectures on Meters.— National Telephone Company.— 
Mdinbargh Kxhibition.—The Brush Company Works.—Klectric 
Lighting in Newcastle.—8t. Pancras.—Killurney.—Jurman System 
of Electric Cars.—The Tramway Accident іа Italy. — Kiectric 


Lighting in Leeds.—Slectric tion in Chelsea.—Crompton 
e 


.. &Co.— legraph Clerks. 
" A PRPUTATION of the Glasgow City Council has recently visited 
the electric line at Barking, worked by the General Electric 
Traction: Company. It is said, so pleased were they with the 
demonstrations, that experiments willbe made on the tramway 
lines irr the northern city. I may mention that the tramways are 
во extensive in Glasgow that the cars run something like 4,000,000 
miles: per annum, aud carry over 40, 000, 000 passengers. 

: An exhaustive report has been issued by Messrs. Woodhouse & 
Rawson, United Limited. £61,085 stands to the credit of the com- 


THE ELECTRICAL ENGINEER. 


461 


pany, out of which the directors have proposed to pay a dividend 
of 15 per cent. on the ordinary shares, and 8 per cent on the 
preference shares. As was to be expected, considerable space is 
devoted to the launching out of the International Okonite Co. and 
the Elmore Companies. In spite, however, of owning several 
factories, noaccountis given of the profits made by manufacturing. 

I hear that a Franco- Russian N about to organize a new 
telegraphic agency in Servia and the other Balkan countries, the 
Servian government having declined to renew its connection with 
the Vienna Correspondence Bureau. 

Professor Silvanus Thomson began a course of lectures on 
Electric Meters at Finsbury College, on Monday night. The 
lecture theatre was crowded with students. ‘The Professor opened 
with a dissertation upon the form and working of the present 
ampere meters, illustrating his remarks by use of the instruments. 
The subject of voltmeters will be dealt with next week. 

Stafford, an important town in the Midlands, was last week 
connected to the trunk lines of the National Telephone Co., which 
gives communication with Birmingham, the black country towns, 
Manchester, Liverpool and London. The directors have decided 
to reduce the rentals of telephones from £15 to £10, and are con- 
sidering the question of giving special conditions, to the trunk line 
subscribers. It is quite time that subscribers did derive a little con- 
sideration. The National Telephone Company has a peculiar 
manner of dealing with its patrons. A short time ago Mr. Muir- 
head, of Glasgow, brought at the invitation of the company 
several telephones of the Ader and Berthon type from Paris, which 
were placed in the London and G w offices. A few months 
went by and Mr. Muirhead received a note from the company 
complaining that the telephones were infringements, and thut 
they must be sent back to France. This request was not complied 
with, and the telephone company fetched away their instruments 
from Mr. Muirhead's place. The matter was brought before the 
courte, but owing to а lost contract the case was decided against 
the subscriber. 

A meeting of the London committee of the Edinburgh Exhi- 
bition was held а few days ago. It was stated that, although the 
attendance had not been up to the expectation, it‘had exceeded 
three millions. It is extremely doubtful, however, whether this 
figure would have been reached were it not for the fact that the 
Forth Bridge is in the neighborhood. The determination of the 
Executive Council not to award prizes to electrical exhibitors has 
caused dissatisfaction. 

The Falcon Works, Loughborough, acquired by the Brush 
Company about a year ago, have undergone considerable altera- 
tion. £20,000 have been spent in the erection and fitting up of 
spacious machine shops and foundry. Here will be manu- 
factured the whole plant required for central stations. A few 
electrical cars have been built, and in the event of any great de- 
velopment of electric traction this company will no doubt receive 
many orders. For some time the two local electric light com- 
ponis of Newcastle, which have had areas alloted to them, have 

en busy laying mains, and completing their plant in other ways. 
It has been wisely ordained that the streets should be divided in 
such a manner that no one company could create a monopoly, a 
little healthy competition has been the result, and the work has 
been pushed rapidly on. The public has not been slow to appreci- 
ate the efforts, and many are the private installations which have 
ceased to run since the companies started work. Large users of 
artificial lights, such manufacturers as have adopted electricity, 
and the postal authorities in that town are introducing it into 
every t of the central office. The experiment of lighting the 
ined y arc lamps has been successful, and more lamps will be 
erected. 

Work in St. Pancras, which, by the way, is the only local body 
in London who will supply electricity, is pushed on. The con- 
tracts have been accep by Babcock & Wilcox for boilers, 
Williams & Robinson for dynamos, Electric Construction Com- 
pany for switchboards, and Clark, Muirhead & Co. for conductors. 

After many discussion, the Town Commissioners of Killarney, 
Ireland, have decided to apply to the Board of Trade for a pro- 
visional order to supply light under the Electric Lighting Acts. 

Last week the Electric Tramcar Syndicate, Limited, the owners 
of the Jarman patents, ran one of their new cárs on a section of 
line placed at their disposal by the London Tramway Company. 
So well did everything work that it is expected that the cars will 
be adopted very soon. The car was of the ordinary type with 
accommodations for 44 passengers. A double motor is employed 
with the two armatures placed on one spindle. The geariug is a 
singe set of mortise wheels and pinions. The mortise wheels are 
of special construction with vulcanized fibre teeth. The drivin 
arrangement is contained in a vertical case enclosing a cylindri 
switch. By this switch all the nece:sary manipulations are made. 
The battery of E. P. S. accumulators supplying the current to the 
motors consists of 52 double E cells, 19 plates in each cell—the 
whole coupled in series. The capacity is 140 ampere hours, 
This system is likely to be introduced into Spain. 

Thefull particularsof the tramway accident at Fiesole, in Italy, 
which mentioned in a previous letter, areto hand. I will not trouble 
you with the sickening details of the accident, but touch upon the 
reputed cause. The conductor, it appears, was drunk. He 
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started the car above the normal rate, and on the passengers be- 
coming frightened, he appears to have lost his head and turned off 
the current by which. he would have been able to reverse the car. 
Of course no sooner this was done than the gravity of the vehicle 
impelled it at a terrific rate down the hill. It jumped therailsand 
finally crashed into a parapet, the whole thing being smashed to 
atoms, killing several outright and severely mainiing over twenty. 
So strong was public feeling in the matter that numbers patrolled 
the line preventing further cars running. It will be years, it is 
thought, before this electric line will pay a dividend, or even be 
worked without loss. It appears the driver was paid at the rate 
of 1s. 8d. per day. | 

It has been decided by the Leeds County Council that the 
lighting of the borough of Leeds shall be left to private enterprise, 
and it is probable that the Yorkshire House-to-House Co. will 
apply for an order. The Chelsea Electricity Supply Company has 
applied to the vestry of Chelsea district for permission to lay dowu 
rails for the use of electric tram cars. 

Messrs. Crompton are completing central stations for the local 
companies in Northampton and Southampton. 

In spite of the agitation among the telegraph clerks for some 
months past, their position does not seem to have materially im- 
proved. They complain that increments were made in their 
salaries and recalled after a few weeks operation. A meeting was 
to be held on Saturday, when 10,000 clerks were expected to be 
present. 

H. 8. 


LoNpoN, Oct. 8th, 1800. 


CORRESPONDENCE. 


BOSTON. 


The New England Electric Exchange.—Boston Electric Light Co.— 
. West End Railway Work.—Walworth Light aud Power Company. 


THE New England Electric Exchange held its regular quar- 
terly meeting this week, with Mr. Alex. P. Wright presiding. 
The reports, which were read and accepted, showed an increasing 
interest in the licenses granted to candidates. The members voted 
to tnake electric welding one of the branches of electric science, 
efficiency in which would assist in procuring a license, and it now 
ranks on an equal footing with electric light and power. A com- 
mittee composed of Messrs. A. P. Wright, J. R. Lovejoy and C. R. 
Burleigh was appointed to confer with a committee from the New 
England Insurance Exchange relative to the change in the rulings 
of the new code of wiring, &c. Mr. H. C. Spaulding resigned his 
position as secretary and treasurer of the Exchange, and Mr. T. 
W. Sprague was appointed in his place. 

At a meeting of the board of Aldermen. this week the Boston 
Electric Light Company asked for permit to erect a 600-horse- 
power engine at 853-857 Albany street. A remonstrunce having 
been made, the matter was referred to the committee on steam 
engines, with instructions to give & public hearing. 

The West End Street Railway Company are equipping their 
electric cars with lanterns, the glass in which will be lettered 
with the name and number of the route on which they run. 


Boston, Mass., Oct. 18, 1890. 


PITTSBURGH. 
Troubles at McKeesport.—A Peculiar Fire.—Electric Railway Work. 


A TELEGRAM from McKeesport, Pa., reached me to-day read- 
ing as follows :—‘ A great fight is in progress between the local 
electric light company and the Edison people, and one which 
promises to reach the courts. The light company a short time ago 
contracted with the National Tube Works Company and the Mo- 
nongahela Furnace Company to furnish a large number of arc 
lamps to be placed in the yards of the companies. The light com- 
pany people made preparations for enlarging their plant and sent 
on to New York to the Edison Company to furnish the desired 
material, but instead the order was countermanded. Last Tuesday 
night a meeting of stockholders was held to elect new directors; 
among those present was President Herrick, of the Edison system, 
which owns about half the stock in the local company. He made 
a statement to the etfect, that it was thought best not to enlarge 
the plant and that he should have a voice in the election of cer- 
tain directors. The local faction objected to any buch a move and 
a great rumpus occurred, which resulted in no election being held 
and the meeting adjourned, Mr. Herrick has ten days in which 
to settle the matter and if it is not accomplished at the end of 
that time the local stockholders threaten to withdraw and organ- 
ize a new company." I give the telegram just as I received it and 
I know nothing more particularly about the facts. 

A peculiar fire occurred here yesterday, which ended in the 
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destruction of a telegraph pole, a cable box and did a great deal 
of damage to the electric wire system of the town generally. The 
telegraph pole stood opposite the Union Depot in this city and a£ 
its top it contained & box with several hundred Western Union 
telegraph wires. It is supposed. that one of these wires became 
crossed with an electric light wire and thus started a fire in the 
cable box. Immediately a flame emerged from the box and soon 
the pole was surrounded with a blaze giving the idea of a gigan- 
tic torch. An alarm was sent in to the fire department and in a 
few minutes the engines arrived on the spot. By this time the 
pole was sending flames ten feet in the air, but one stream of 
water soon extinguished the fire. 

The Pleasant Valley Electric Railway Company in this city has 
issued a circular to the patrons of its line to the effect, that io the 
future no car will be allowed to carry more than 45 passengers at 
a time. 

The authorities of the city of Allegheny have decided to 
increase the capacity of their electric light plant by adding 100 
arc lamps. The Westinghouse Electric and ufaoturing 
pany has the contract for the electric apparatus. 


PrrTrsBURGH, Oct. 17, 1890. ae 


SOCIETY AND CLUB NOTES. 


| THE BROOKLYN INSTITUTE. E: 
On Friday, Oct. 26, Dr. S. S. Wheeler, will deliver a lecture 


before the Department of Eleetricity, on **Oertain. Applications 


of Electricity.” Thelecture will beillustrated by experiments and 
the meeting will be held in the Lecture Room of the Brooklyn 
Y. M. C. A. Building, 502 Fulton St. 

At the regular weekly meeting October 10, of the Electrical 
Department of the Brooklyn Institute, the following officers were 
elected for 1890-91 : James Hamblet, Supt. of the time service of 
the Western Union Telegraph system, president ; Prof. Samuel 
Sheldon, first vice-president; J. P. Wintringham, second vice- 
president ; William H. Randall, secretary and R. W. Bayles, 
treasurer. 


THE TELEGRAPHERS’ BALL—PRESENTATION TO MISS 
STEPHENSON. 


The second grand annual reception of the New York Telegraph 
Club was held at the Central Opera House, this city, on- October 
15. There was a large and brilliant gathering, and special inter- 
est was given to the occasion by the presentation to Miss Kittie 
B. Stephenson, the winner of the first prize, Ladies’ Class, in the 
late Fast Sending Tournament, of a handsome silver cairngorm 
brooch, the gift of the Hon. James D. Reid, U. S. Consul to Dun- 
fermline. After a few introductory remarks by President E. E. 
Brannin, of the Club, Mr. W. J. Dealy, the well-known manager of 
the Western Union operating department at 195,“ made the 

resentation. He read a letter from Mr. T. C. Martin, to whom 
r. Reid had forwarded the brooch, and the following cablegram : 


ME: ** DUNFERMLINE, October 15. 
“T. C. Martin, New York. With presentation of brooch, if 

deemed worthy of so formal a ceremony, please present my love 

and grateful memory to all present. My heart is M 55 York. 


Here the entire assemblage shouted in a mighty chorus, as a 
salute to Mr. Reid, the керы fraternal signal of good will, 
„73.“ This Mr. Dealy responded to with one of his eloquent and 
epigrammatic speeches. The acknowledgment, on behalf of Miss 
Stephenson, was made by Mr. E. C. Cockey, who said of the 
donor: ‘‘ His memory will always be wreathed with the grateful 
and loving thoughts of every member of the craft. A thousand 
things he has done, ten thousand words he has uttered will spon- 
taneously come back to us, and will make us feel how much bet- 
ter and richer we were because we knew him, and honored him 
and loved him. It is therefore not only with present pride but 
with loving care for the future that Miss Stephenson asks me to 
say that she shall guard the pin as her most precious possession.” 
As Mr. Cockey finished his felicitous remarks a letter to Miss 
Stephenson was handed in from Mrs. M. E. Randolph, in which 
she said that the significance of this occasion seemed to call for a 
woman's voice, and spoke of Mr. Reid’s work in opening to 
women the doors of telegraphy as a new and honorable profession 

The brooch is a beauuful piece of work, being a deers head, in 
the antlers of which is placed the stone. It is deservedly admired 
by all who have seen it. Miss Stephenson will ever prize it, 
remembering, too, Mr. Dealy's happy phrase, ‘‘ This pin, set with 
Scotia’s choicest stone—the cairngorm, brilliant gem—to crown 
your victory ; and happy design—the deer—emblem of the speed 

at won it." 
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REPORTS OF COMPANIES. 


. . STOCKS AND BONDS. 


SPRAGUE, Wasu., is to be bonded for $35,000 for electric 
lights and water works. ! 


THE SCHUYLER ELECTRIC CO. 


At the annual meeting of the Schuyler Electric Company held 
at the office of the company in Middletown, on Thursday, October 
9, 1890, the following gentlemen were chosen directors: S. Н. 
Butler, John N. Camp, Walter B. Hubbard and C. E. Jackson, of 
Middletown, Conn., U. N. Wayland and C. L. Buckingham, of 
New York, ahd Chas. E. Dustin, of Hartford. A meeting of the 
board of directors was held immediately after, and officers for 
the ensuing year were elected, as follows : President, Chas. E. 
Dustin ; vice-president, S. H. Butler; treasurer, Jos. T. Elliott ; 
secretary, D. J. Glazier. 


INVENTORS' RECORD. 


Patents issued Oct. 14. 


Alarms and Signals :—Electric Signaling Apparatus, T. A. Edison, 438,804. 
Police-Patrol Signal-Boz, C. Plumb, 438,361. Annunciator, A. F. Stanley, 
488,390. 


Conductors, Condaits and Insulators :—Method of Insulating Electrical 
Conductors, T. A. Edison, 438,909. Connector for Electrical Conductors, 
G. J. Brennen, 438,400. JInsulatíng-Joint, S. H. Short, 438,495. Electric- 
Wire Distribution Box, W. H. Eckert and W. H. Gregory, 438,592. 


Distribution :—System of Electrical Distribution, T. A. Edison, 438,308. 


Dynamos and Motors :— Electric Motor, E. Thomson, 438,204. Commutator 
for Dynamo-Electric Machines, T. A. Edison, 438,302. Magneto-Generator, 
N. B. Ginochio, 438,431. 


Galvanic and Thermo-Electric Batteries :—Composition of Matter for 
Making Cells or Retaining Vessels, O. A. Enholm, 438,311. Acid-Proof 
Retaining Vessel, O. A. Enholm, 438,312. Insulating Appliance for Electric 
Batteries, В. C. C. Currie, 488, 582. Galvanic Battery, R. E. Murphy, 438,586. 


Lampe and Appurtenances :—Electric-Arc Lamp, A. Apps, 438,134. Man- 
ufacture of Incandescent Electric Lamps, T. A. Edison, 438,298. Manufac- 
ture of Carbon Filaments, T. A. Edison, 438,299. Gauge for Testing Fibers 
for Incandescent- Lamp Carbons, Т. A. Edison, 438,300. System of Electric 
Lighting, T. A. Edison, 488,301. Arc Lamp, T. A. Edison, 488,308. Manu- 
facture of Incandescent Electric Lamps, T. A. Edison, 438,307. Lamp-Base, 
Т. A. Edison, 438,810. Electric-Light Shield, A. A. McCreary, 438,419. In- 
candescent- Electric-Lamp Socket, J. W. Collier, 488,481. 


Measurement :— Apparatus for Measuring the Strength of Electric Currents, 
B. C. C. Currie, 488,226. 


Metallurgical :— Method and. Apparatus for Magnetic Separation of Ores, 
J. M. McMahon, 438,357. . 

Metal-Working :—Method of Utilizing Electricity in the Formation of 
Sheet-Metal Articles, M. W. Dewey, 438,406. Apparatus for Forming or 
Shaping Sheet-Metal Articles Electrically, M. W. Dewey, 488,107 and 
488,108. Method of Utilizing Electricity in the Formation of Metallic Cart- 
ridge Cases, М. W. Dewey, 438, 409. Method of and Apparatus for Working 
Metals by Electricity, G. D. Burton, 438,525. 

Miscellaneous :—Circuit-Closer, T. Marcher, 438,167. Coin-Actuated Boz, 
J. W. Patterson, 438,174. Circuit-Closer, J. Geary, 438,281. Electric-Safe 
Lock, W. H. Hollar, 438,286.  Electríc Switch, C. W. Smith and С. J. Lyons, 
488,260. Fuse- Block, T. A. Edison, 438,805. Automatic Cut-Out, G. W. 
Richardson, 488,826. Circuit-Interrupter, N. Chaize and J. Chaize, 438,344, 
Thermal Cut-Out, W. R. White, 488,394. Electric Means for Preventing 
Boiler Incruetations, A. B. Faunce, 438,579. Automatic Safety Cut-Out for 
Electric Circuits, G. 'T. Woods, 488,590. 


Railways and Appliances :—Electric-Motor Car, J. F. Shawhan, 438,192. 
Gearing for Motor-Cars, О. C. Smith, 438,197. Support or Hanger for Trol- 
ley Wires, Н. C. Wirt, 438,211. Tvolle Pole, J. M. Andersen, 438,219. Elec- 
tric Railway Conduit System, M. Wheless, 438,262. Electric Railway Sys- 
tem, F. J. Sprague, 438,293. Trolley-Wheel for Electrically- Propelled Vehi- 
cles, L. Pfingst, 488,359. Contact fur Overhead Electric Railways, A. H. 
Chadbourne, 438,404. Electric Railway Brake, C. J. Van Depoele, 488, 452. 
Electric Railway, H. E. Swift, 438,564. 


Secondary Batteries :—Regulation and Control of Storage Batteries, S. C. C. 
Currie, 438,145. | 


Telographs :—Telegraph Instrument, J. Geary, 438,233. Telegraph-Key, C. Н. 
Crockett and L. О, Dedrick, 438,530. 


Telephones and Apparatus :—Telephone, T. A. Edison and E. T. Gilliland, 
438,906. 
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FRANKLAND'S RESEARCHES ON THE CHEMISTRY 
OF STORAGE BATTERIES.1 


THE chemical changes which take place during the charging 
and discharging of storage batteries have been the subject of con. 
siderable difference of opinion amongst chemists and physicists. 
Some authorities have maiatained that the effects are dependent 
on the occlusion of oxygen and hydrogen gases on the plates, 
whilst others, regarding the question from another point of view, 
have held that lead sulphate plays an important part in the phe- 
nomena. That the differences of opinion amongst experts have 
been widely divergent may be recognized from the fact that 
Bcientists, who, apparently, are well competent to express their 
views, have asserted that no chemical change of the lead sulphate 
occurs either in the charging or dischargiug of the plates. 

In order to test the accuracy of the former opinion, Dr. 
Frankland, some time ago, undertook a series of experiments, the 
results of which were communicated to the Royal Society (vide 
Proceedings Royal Society, XXXV., p. 67). Two plates of lead 
were twisted into a corkscrew form, the gutterof the screw being 
filled with red lead ; these plates were immersed in dilute sul- 
phuric acid and charged in the usual way. When these plates 
were subsequently heated and the gas evolved, collected and ex- 
amined, it was found that mere traces of oxygen and hydrogen 
were expelled, whereas, if the theory had been correct, there 
should have been a copious evolution. Hence, it was concluded, 
that the important agent in the cell is not constituted by the 
occluded gases. 

With regard to the lead sulphate, Dr. Frankland observed that 
in charging a storage cell, a considerable amount of sulphuric acid 
disappears, and is accompanied by a certain deposition of lead 
sulphate, but that the deposit formed is inadequate to account for 
the total acid which has disappeared. 

The strength of the acid ceases to dinrinish and afterwards 
increases as the charging of the cell proceeds ; this change con- 
tinues until the maximum charge has been reached, and oxygen 
aud hydrogen gasses are evolved from the positive and negative 
plates respectively. 

When the cell is discharged, the phenomena above described 
are reversed, the specific gravity of the acid decreasing from the 
point from which it began to increase on the charging of the cell. 

From these experiments and the observations made upon them, 
Dr. Frankland deduced the following results, representing the 
changes which occur in charging a storage battery, viz. : 

1. The electrolysis of hexabasic sulphuric acid (i.e, Н, SO,) 
according to the equation | | 


H, 80, = 80, 4- 80 4- 8 H, 
————Q 


— — 


on 4- plate on — plate 


2. The reconversion of the evolved sulphuric anhydride (SO,) 
into the corresponding acid (H, SO,). 

3. Chemical action on the coating of the positive plate accord- 
ing to the equation | 


PbSO, + O + 3 H,O = PbO, + H, 80,. 


4. Chemical action on the coating of the negative plate accord- 
ing to the equation 


PbSO, + H, + 2 H,O = Pb J. H,SO,. 
When the storage battery is discharged, the first two changes ob- 


-served in charging the battery are repeated. Further, on the 


coating of the positive, formerly the negative electrode, the 
chemical change which takes place is represented by the equation 


PbO, + H, = PbO H, О 


on the coating of the negative. Finally. the positive electrode, 
the change occurring is represented by the equation , 


Pb + O + Н, 80, = Pb SO, ＋ 3 H, O. 


Hence Dr. Frankland formed the opinion that the formation of 
the cell consists in the more or less thorough decomposition of 
those portions of the lead sulphate comparatively removed from 
the conducting metallic nucleus of the lead. | Lead sulphate pos- 
sesses a low specific conducting power, whilst lead peroxide, and 
especially spongy lead, offer comparatively little resistance to the 


- current, which эв thus enabled to bring the outlying portions of 


the coating under its influence. ' M. 

Since these results were published Dr. Frankland has been 
pursuing his researches in the same direction. He undertook a 
series of experiments with a view to ascertaining what lead com- 
pounds actually take part in the chemical reaction in charging 
and then discharging secondary batteries. 

A qam of lead oxide (PbO,) reduced to a fine powder was 
treated successively with portions of dilute sulphuric acid until 
the liquid became permanently acid. On being allowed to stand, 
a buff-colored precipitate separated from the mixture and was 
found by analysis to possess the formula Ph, S, O,,. 


1. London Moctrical Review. 
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When finely powdered red lead (Pb,O,) was -treated in the 
same way with dilute sulphuric acid, the powder which settled on 
standing was brownish-red in color, and was found on analysis to 
have the constitution Pb, S, О, o. | 

Dr. Frankland considers that these hitherto unknown or un- 
described salts constitute the original active material of storaze 
cells, and that the following equations accurately represent the 
reactions which take 
ing and discharging the battery. 

A. If the butf-colored salt is the active material use l, then 

l. on charging— | 


(1) Positive plate, Pb, 8, O., + 3 H, O +5) = 5 PbO, + ЗН, 
(3) Negative plate, Pb, S, O, + 5H, O = 5 Pu + 3 H,SO, + 
3 H, O. 


II. on discharging— 

(1) Positive plate, 5 PbO, + 3 H, 80, + 5H, = Ph. S, O. + 

(2) Negative plate, 5 РЬ + 3 H, SO, 4-50 = Pb, S. O. + 8 
0. 


B. If the brownish - red colored salt is the active materi 4l used, 
then 
I. on chargiug— 


(0) Positive plate, 2 Pb, S, О, 4-20, + 4 H, O = 6 PbO, + 
(2) Negative plate, Pb, $,0,, + 4H, = 8Pb + 2 H, S0. +2 
з е 


II. on discharging— 
(1) Positive plate, 6 PbO, + 4 H, 80, + 4 H, = 2 Pb, S. О,, 
8 Ф 
(2) Negative plate, 3 Pb + 2 H, SO, + 20, = Pb, 8, 0,, + 
2 Н, О. | 


It is worthy of remark that in practice only half as much ma- 
terial seems to be necessary for the negative as for the positive 
pa and this is evidence in favor of the latter alternative, B, 

ing correct. 

We cannot assume, however, that there is nothing more to be 
discovered concerning the chemical action of storage batteries. 
The subject is full of complications, and it is to be hoped that elec- 
tricians will receive further and lurge assistance from chemists 
who alone, perhaps, are able to throw the necessary light upon 
these obscure matters. 


— M ————— —j — 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPART MENT 


MAKING ALUMINUM IN PITTSBURGH. 


THERE is probably no other metal the usefulness of which is so 
extensive as aluminum and yet its practical utility has only been 


very recently successfully demonstrated. Of course, the metal was 


known long ago, and its advantages were at once realized. but 
the great cost of its production prevented it always from becoming 
a competitor of other metals. | 

That this obstacle has now been overcome and that aluminum 
bids fair to eclipse even iron and steel in many instances, as a 
commercial commodity, is mainly due to electricity. Owing to 
the fact that electricity has the faculty of separating pure alumi- 
num from its surrounding impurities and that it helps to reduce 
the expense of production, the metal has now become useful in 
many ways. i 

There are, however, still but very few aluminum factories in 
the world and among them the Pittsburgh Reduction Company 
is one of the largest. 

Since the electric current plays a very important part in the 
manufacture of the metal, a visit was paid to the works a few 
days ago, in order to get an idea as to the manner in which elec- 
а is applied in the process of producing aluminium. 

Aluminum exists in nature in the form of an oxide 80 refrac- 
tory in its character as to make reduction in any ordinary furnace 
impossible, the only means which have been found available for 
its reduction on a commercial scale being by electrolysis. It is 
85 method which has been perfected by tlie Pittsburg Reduction 

mpany. 

The company's power plant consists of several Babcock and 
Wilcox boilers and the engines are three in number, two being of 
200 h. p. of the Westinghouse compound type and one a Westing- 
house automatic engine of 125 h. p. 

The electric plant consists of four direct current dynamos made 
by the Westinghouse Electric and M'f'g Co. and the U. S. Electric 
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Lighting Co., of Newark, N. J. The armatures of these dynamos 
are shunt wound and all of them furnish the current for the re- 
ducing pots. Two of these dynamos are immense machines, they 
are wound to generate a current of 2,500 amperes at a pressure of 
fifty volts, running at a speed of 895г. p. m. These two dynamos 
ure probably the largest in the country, and they have been es- 
pecially made to do the work in this factory. The оё? two 
machines furnish a current of 1,000 amperes each, at a pressure 
of 25 volts, running at 1,000 r. p. m. 

The two larger dynamos are connected in parallel, ae well as 
the two smaller ones, though on an independent and 
circuit. The arrangements for transmitting the 5,000 ampere cur- 
rent from the two large dynamos are striking’ and somewhat 
novel in the way of electric current conductors, two copper bare, 
each six inches by one-half inch, having a total area of cross весі. 
tion of six square inches, being used. For the 2,000 ampere cur- 
rent from the small dynamos, a similarly shaped bar, four ‘inches 
by one-half inch, is used. Fortunately, it is necessary to carry the 
current but a very short distance on such expensive conductors #5' 
these. ` 

Since the works of the Pittsburgh Reduction Company have 
been operated, their production of this valuable metal has been 
constantly on the increase and the demand is now so great that 
the company is contemplating an enlargement of its plant in order 
to make the producing capacity greater than it is at present. The 
oe company also operates a similar plant in Manchester, 

ngland. 


J. ELLIOTT SHAW & CO. 


The above well-known Philadelphia house announce tbat.on 
November 1, they will remove to their new store and factory, 623 
Arch street, that city, where they will have far better facilities to 
meet the demands made upon them for reliable goods. They are, 
in fact, driven to make this change by the growing demand for 
such specialties as their Norway iron frame bells, c. 


THE NATIONAL ELECTRIC SYSTEM. . .- 


The National Electric Manufacturing Co., of Eau Claire, Wis., 
is crowded with orders foritslighting apparatus, and findg it 
well nigh impossible to keep within hailing distance of its. new 
contracts for plant. This is, of course, a pleasing state of affairs, 


and the company hope to catch up soon by an increase of its 
facilities, | ö 


NEW ENGLAND TRADE NOTES. 


RoLAND T. OAKES & COMPANY are CV) a 120 ampere 
Perret dy namo, in the factory of Meesrs. B. B. Webber & Co., of 
Holyoke, Mass., which will furnish current for 110 16 c. p. incan- 
descent lights, and 12 Ward arc lamps of 1800 candle power. 


THE GOULD & WATSON Co., of Boston, the well-known manu- 
facturers of moulded mica insulators, and dealers in mica, have 
published a very attractive and complete catalogue of their special- 
ties for electric railways and other work. The book embracea, 
trolley line insulators, pull over or curve brackets, strain insulators, 
line insulators, pole insulators, insulated line hooks, and many 
other insulating devices. The Gould & Watson Co. have done a 
ani successful business in these goods, having over 65,000 of their 
trolley line insulators in use, and they are constantly making new 
applications of their material for various insulating purposes, 
The catalogues will well repay a careful perusal. E TOM 


THE ROBINSON RADIAL САВ TRUCK Co., of Boston, have printed 
and are issuing a special circular giving comparieon of weight, 
seating capacity, power required, and cost to propel and earning 
capacity, between their car and any form of eight-wheeled car. 
The circular claims a net total gain in favor of the Radial car of 
86$ per cent. and should be carefully studied by every electric rail- 
road engineer. ö 


THE EASTERN ELECTRIC SUPPLY Co., of Boston, have recentla 
sold quite a large amount of goods toa Paris house, including y 
large number of Burnley dry batteries. Mr. Henry F. Kellogg, a 
gentleman well and favorably known among the electrical frater- 
nity, has connected himself with this company, and is at present 
traveling in New England in their interests. The following 
officers of the company have been elected :—Mr. Maybin W. 
Brown, president; Albert Otis Smith, treasurer; Messrs. C. F. 
Hutchinson, of Everett, Mass., L. A. Dean, Boston, Samuel R. 
Moseley, Hyde Park, and the two first mentioned gentlemen as 
directors. Mr. James E. Cook has been appointed attorney for 
the company. 

RUSSELL ELECTRIC LAMP Co.—Mr. E. C. Russell, the. inventor 
of the Russell lamp, and Mr. Abram Hotfecker, have sold their 
Canadian rights to the Craig Russell Electric Com , of Montreal, 
which lights five Canadian cities, for the eum of $60,000, 
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AN RLECTRIC TIME AND DATE STAMP. 


r the present day, when the exigences of business 
require an accurate record of the time and 
date at which transactions are effected, it is 
quite obvious to everyone that a convenient 
piece of mechanism which will automatically and contin- 
uously record the time of day, as well as the day of the 
month and year, must evidently be of great convenience 
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Мо. 1.—A NEw ELECTRIC TIME STAMP. 


and value Among the numerous cases in which such a 
record is not only highly desirable, but frequently indis- 
pensable, we may mention the transactions on the stock 
exchange, the recording of fire and police signals, the de- 
livery and reception of telegraph and cable messages, the 
recording of all legal documents, and of many amusements 
such as billiards, boating, etc., the cost of which is based 
upon time; and in general business life a convenient time 
record is evidently a desirable addition to the office equip- 
ment. 

To afford the means of obtaining such a record the New 
York Electrical Device Co., of this city, have just brought 
out a number of time and date stamps in which, by the 
use of electricity, some of the defects of the purely me- 
chanical stamps heretofore in vogue have been removed. 
This has been accomplished by making the clock which 
gives the time, entirely independent of the stamping me- 
chanism, and thus avoiding the shocks and jars to which it 
would otherwise be subjected. 

The accompanying engraving, Fig. 1, shows the swing- 
ing arm model of the recorder, one of which has lately been 
put in successful operation on the New York Stock Ex- 


OCTOBER 29, 1890. 


Engineer. 


No. 130. 


change, to record the departure and arrival of messengers. 
The apparatus consists simply of a stamp, the variable 
characters of which are mounted as type wheels at the end 
of a swinging arm. These wheels are connected in a sim- 
ple manner with the armature of an electro-magnet placed 
at the other end of the arm and actuated by electric im- 
pulses controlled by the clock shown. The latter is ar- 
ranged to close the circuit for a fraction of a second at the 
beginning of each minute, the result being that the ty 
wheels are correspondingly revolved to accord with the in- 
dications of the clock. Two cells of an open circuit bat- 
tery is all that is required as the electric energy. 

Another model of this apparatus has been designed, in 
which the type wheels are revolved and the recording, as 
well, is effected electrically. This instrument, which is 
illustrated in the engraving, Fig. 2, is made with a wide- 
lipped slot во as to allow of the insertion of a large sheet, 
and is connected to the clock in the same manner as the in- 
strument just described. When it is desired to stamp the 
time it is only necessary to press the button at the front of 
the case. This energizes the electro-magnet, the mova- 
ble armature of which gives the desired impression. 


Fig. 2.—A NEW ELECTRIC TIME STAMP. 


The apparatus is so constructed that it prints face up on 
top of the paper. As the clock is entirely independent it 
is evident that any number of stamps can receive their time 
impulses from a single central clock, which is very desir- 
able in many cases, as, for instance, in the issuance and re- 
ception of railroad orders, where an entire section of a road 
could be controlled by a single time wire. 

A modification of the model just described has been spec- 
ially adapted for stamping time upon a continuous paper 
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tape such as is employed in the reception of cable or auto- 
matic telegraph messages and fire and police signals. One 
of these has been placed in the office of one of the Atlantic 
cable companies, where its accurate work has elicited much 
commendation. 


OVERHEAD AND TRACK WIRING FOR ELECTRIC 
RAILWAYS. 


BY W. Н. CULL, SUPT. ALBANY CITY RAILWAY. 


Ir has been said that constant vigilance and absolute 
cleanliness are the two requisite elements to the successful 
operation of electrical apparatus. It ів certainly true when 
applied to an electric railway. Too much attention can- 
not be given to the overhead construction and track wiring. 
Iron poles are probably the most desirable for many 
reasons, and should be set at intervals of 125 feet, six 
feet deep, in а rich bed of concrete, surrounding the pole 
from 12 to 15 inches, and should be of sufficient strength 
to show a deflection. of not more than four and one-half 
inches at the top of the pole when put under a direct 
strain of 800 pounds, and to stand a strain of 2000 pounds 
without bending them beyond their elastic limit. The top 
should be provided with a device admitting of the most 
perfect insulation for the suspension wires, and if guard 
wires are to be put up, with an extension for the guard 
suspension wires, at least 10 inches above the trolley sus- 

ension wire. The trolley wire should not be smaller than 

o. 0, hard drawn copper wire, supported by suspension 
wires of galvanized steel wire of а size not smaller than 
No. 5 American gauge ; the hangers, or ear bodies, should 
be of sufficient strength to stand any sudden strain without 
breaking and still be as light as possible. The hangers should 
be provided with an insulation capable of eliminating 
moisture. From recent tests made we have found that 
mica or glass gives the best satisfaction. It is well to 
imagine that no insulation is good enough when insulation 
is desired. Utmost care should be taken in wiring curves; 
instead of building a trolley wire directly over the centre 
of the track it should be placed directly over a-point to be 
determined by the radius of the curve between the centre 
of the track and the out-side rail and should te as high as 
the tension on the trolley pole will permit. If a speed 
exceeding three miles an hour is prohibited on curves con- 
structed in this manner, the trolley wheel will rarely, if 
ever, run off. Trolley wires put up in sections are abso- 
lutely indispensable to the good working of.an electric 
railway. The trolley wires should be divided in sections of 
sufficient numbers to permit of trouble on the line being 
located easily and rapidly and also to enable a large por- 
tion of the road to be operated while the disabled portion 
is being repaired. The frequency of these divisions must 
depend largely on the peculiarities and situation of the 
different roads. 

On roads where it is practicable, an independent and 
separate feeder wire connected to each section of trolley 
wire and provided with acircuit switch at the power 
station would give a road a most complete system of sec- 
tional trolley wiring. In the event of trouble being 
noticed, it would enable the attendant at the power house 
to ascertain what section the trouble was on in two or 
three minutes, and also, to keep the uninterrupted portion 
of the road in operation. 

The entire line should be constantly patrolled by line- 
men trimming trees, examining insulators, and especially 
curve wiring. All insulators should be treated to a coat of 
some insulating paint as often as once in three weeks. 

Track wiring and ground connections are the most im- 
portant factors in the operation of an electric road. The 
supplementary or return wire ought not to be smaller than 
No. 0 wire connected to each rail twice by a wire not 
smaller than No. 6. All joints should be well soldered and 
wiped as plumbers joint a lead pipe. In selecting a device 
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to connect the bond wires with the rail, care should be- 
taken to get the one having the least number of connec- 
tions and making the most perfect contact. The fewer the 
electrical connections and the better the electrical contact 
the more perfect will be the electrical efficiency of the 
lant. 
E In Albany we have a most extensive system of track 
wiring and track ground connections, with which, together 
with metallic stringers under some of our rails, we have 
succeeded in getting a return circuit of so low a resistance 
that our current does not leak to telephone сігопіба, and 
consequently does not interfere with telephone servioe. 
We have placed copper ground plates, having a surface of 
about 36 square feet, at intervals of 1000 feet and of 
sufficient depth to insure their being in permanent moisture. 
The Albany Railway, with a few exceptions, have carried 
out the suggestions set forth in this paper, and as a result 
they are enabled to take their cars up the heavy gradesof 
their three lines, developing an average of only nine inm 
dicated electrical h. p. per car. B RM 
Perhaps the best proof that we have secured a good 
ground connection, and that we are receiving benefits 
therefrom, is the fact that we require no metallic connec- 
tion in the return circuit between our power station and 
that portion of road now operated by electricity, a distance 
of about one mile, | 
When the road was first equipped by the Thomsen- 
Houston Co. no ground connection was made, but ty 
No. 0 American Gauge copper wires were strung overhead 
over this section for the purpose of carrying the current 
back to the generator. Tests made by us after we ‘had 
connected our ground connection to the supplementary 
wire and track proved that we were deriving no benefit 
from these overhead return wires ; we therefore, abandoned 
one of them and intend to make a feeder wireof the other. 
The writer recommends perfect ground connections with 
the track and supplementary wire, and believes that it 
should be the aim of eleotricans to return the current to 
the generator in a path as direct and having as little resis- 
tance as possible. By the lower resistance encountered in 
the return portion, the total resistance to the current is very 
materially reduced, and economy of power, and efficiency 
of service in motors are gained. 


A SIMPLE POLARITY TESTER. 
BY ARTHUR J. NEWELL. 


Havine obtained, after considerable experimenting, a 
very convenient and cheap polarity indicator, the writer 
thought it might be of interest to some of your readers to 
know the results of the experimenta. 

If blue litmus paper, which can be bought in book form, 
for five cents, of any druggist, be immersed in a saturated 
solution of sodium sulphate, enough will be absorbed so 
that when the wires to be tested are brought into contact 
with the paper, the sodium sulphate will be decom posed. 
The alkali formed at the negative pole will produce no 
effect on the litmus, while the acid at the positive pole 
turns the blue litmus red. ‘Therefore the rule for the use 
of this paper would be: The wire leaving a red spot is the 
positive pole of the circuit. If, however, an excess of acid 
should have caused the entire paper to become red, the 
converse of this rule would be true, viz., the wire leaving 
a blue spot is the negative pole. 

After the paper has been immersed a short time it can 
be dried and carried about in the pocket. All that is 
necessary to again prepare it for use is simply to wet it. 

One volt is enough to effect a decomposition, and leave 
а spot upon the paper, and the writer has tested. it on cir- 
cuits of 125 volts, and there is no reason why it could not 
be used on any voltage, if only a small portion of the wires 
be allowed to touch the paper and they are separated a 
sufficient distance. боа бз 
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"The writer is confident that all who try this method will 
find it both convenient and reliable, as it avoids the use of 
any spparatus or dangerous chemicals. 


NEW ELECTRIC ELEVATORS AND HOIST. 


. THE compactness and simplicity, as well as the economy 
af the electric motor when applied to the operation of ele- 
vators and hoists seems destined to lead to its general 
adoption for such purposes. In seeking to utilize the elec- 
tric motor for this class of work, the American Electric 
Elevator Co., of this city, have recently brought out several 
designs which embody a number of novel and valuable 
features. 

As the entire machinery. occupies a floor space of only 
4x6 feet, and stands only 4 feet high, it permits of being 
placed with equal readiness either at the bottom or at the 
top of the elevator shaft. The arrangements adopted in 
both these cases are shown in he engravings, Figs. 1 and 2. 

The entire apparatus comprises merely the motor that 
drives a drum through the medium of a worm gear. To 
this is added the proper regulating and safety devices, con- 
sisting of a reversing switch and rheostat combined, an 
automatie electric brake, and an automatic stop device for 
stopping the elevator at the top or bottom of the lift, thus 
making it impossible for the elevator car to travel too far 
in either direction. The armature shaft of the motor is 
coupled direct to the worm shaft, and this coupling is also 
a brake wheel, to which the brake is applied automatically 
when the current is cut off. The brake shoes, it will be 
noted, are connected to the core of a solenoid, mounted 
diréctly above theshaft, When current is on, the solenoid 
is Hag dora and the brake shoes аге released. But a stop- 

'e of the current from any cause, drops the core and 
plies the brake. This not only serves the purpose of 
overcoming the momentum of the armature when stopping, 

t also serves to hold the car stationary, if through 
accident at the generating station, or from any other 
causé, the current should be cut off. 

The worm actuates the worm gear which is attached to 
the drum shaft. The wheel to which is attached the oper- 
ating rope, and the movement of which starts, reverses or 
Stops the car at the will of the operator, is also mounted 
on, but not fixed rigidly to the drum shaft. The end of 
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Fia. 1.—“ AMERICAN" ELECTRIC ELEVATOR—MOoTOR AT BOTTOM OF SHAFT. 


the drum shaft has a screw thread cut on it, upon which there 
travels back and forth a nut provided with wings; hence, 
the nut, when it meets with any obstruction, turns with the 
drum shaft, arid is so attached to the operating wheel by 
means. of the: wings, that it turns the wheel just enough to 


THE ELECTRICAL ENGINEER. 


467 


[ Soe J 


* 3 А 
#4] $ 7 


Ф cuia 


C 
NT 


h ШЇ HI «M | 


stop the motor. The necessary obstructions to the travel 
of the nut are in the form of collars which are fastened to 
the shaft at just the right place to stop the machine at the 
top and bottom of the lift. The worm, which is one piece 
with the worm shaft, is made of hard machinery steel, and 
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the worm gear is а bronze composition ring which is se- 
curely fastened on a cast iron web, both being run in oil. 
The whole machinery is assembled on one b plate, and 
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Fid. 2.— AMERICAN ELECTRIC ELEVATOR—MOTOR AT TOP OF 
SHAFT. 

hence its erection and fitting in place can be effected with 

the least amount of difficulty and in the shortest possible 

time. 
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In carrying out the application of the electric motor to 
the handling and lifting of freight, the same company have 
brought out a new dock and ship hoist, which has some 
decidedly interesting features. The 10 h. p. hoist, which 
is illustrated in perspective in the accompanying engra 
Fig. 3, is assembled upon а bed plate 5 ft. 10$ in. by aft. 
91 in., and from the bottom of the bed plate to the highest 
point on the machine (the switch lever when in s vertical 
position) is but 3 ft. 74 in. On account of its t oom- 
pacino it may be placed on an overhead platform if 
esired, so that it occupies no dock or deck room whatever. 
The en 
and side ele 
drum shaft. 
The apparatus consists of an electric motor a, co 
direct to the armature shaft of which is a worm Aale c с, 
which, with the worm, is one solid steel forging. This 
worm actuates a bronze worm gear p, and cast iron fric- 
tion cluteh k, which is attached to a solid steel shaft r. 
To one end of this shaft is attached a hauling drum or 
winch-head c, and on the other end there is cut a thread. 
On this thread is mounted а cast iron nut and hand wheel 
H, which is supplied with steel handles on the inside of the 


vings, Figs. 4 and 5, show the hoist in plan 
vation, and Fig. 6 shows а section through the 
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Fig. 6.—NEW ELECTRIC Dock HoIST—SECTION. 


rim ; these are so placed in order that they will not catch 
in the clothing of, or strike, the operator. The movement 
of this handwheel- nut forces the loose drum 1, into contact 
with the friction clutch E, or withdraws it, at the will of 
the operator. 

The worm runs in an oil cylinder 3, and the worm gear 
is enclosed in a cast iron casing K, which forms a bearing 
for the drum shaft r. The standard L which carries the 
other end of the drum shaft, also carries the switch m and 
the switch lever x. The switch is completely inclosed in 
a cast iron box o, which excludes all dust and dirt, and 

revents bodily contact with it. The rheostat or resistance 

OX P, i8 к: inside the bed plate, and the connections 
are so made that there are no wires in sight, and injury to 
the wires is, therefore, entirely avoided. 

The manner in which the hoist is operated will now be 
left, The operator moves the switch handle & to the 

eft, which completes the electrical circuit and starts the 
motor ; and as he continues to move the lever to the left 
he cuts out more resistance until full speed or the 

desired is attained, The drum shaft, winch-head and band. 
wheel-nut are now in motion, but the drum is still at rest. 


Cet, 39, 1890.] 


The winch-head c, alone may now be used; but if it is 
desired to use the hoisting drum р, the operator places his 
hand upon the hand-wheel H, and holds it Stationary, 
which has the effect of screwing the wheel against the hub 
of the dram 1, and thus forcing it into contact with the 
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vertical position, thus breaking the circuit and stopping 
the motor, The worm gear now holds the shaft with the 
friction clutch stationary, and the possibility of the worm 
being driven by the load is prevented by an automatic 
brake о, Fig. 4, on the worm shaft, The handwheel н is 
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Ео. 5.—NEw ELECTRIO Dock HOIst—ELEVATION. 


friction clutch x. When the pressure is sufficiently great to 
enable the drum to hoist the load, the operator is no longer 
able to hold the wheel, which then turns with the dram 
until the load is lifted to the desired height ; the machine 
is then stopped by throwing the switch lever back toa 


connected with the hub of the drum rin such a manner 
that while each can turn independently of the other, the 
drum i is moved back and forth on the shaft, as the wheel 
is turned on the thread. 

To lower the load the operator moves the wheel H so as 
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to withdraw the drum 1 from the friction clutch Е until 
the load begins to descend by gravity, and the speed of 
the descent 1s governed to anicety by the handwheel. The 
positive connection between the handwheel and the drum 
is pointed out as an improvement over the more common 
one of having the dram forced out of contact by means of 
a powerful spring, for with the latter arrangement, there 
is always a possibility that the spring will fail to work; 
besides which the operator always has the spring working 
against him in applying the friction. 

In addition to the apparatus described above, the Ameri- 
can Electric Elevator Co. have a variety of others adapted 
to the numerous special cases which are met with in this 
class of work. Our readers will also be interested in the 
fact that the entire electrical work of the company is 
carried out by the Thomson-Houston Co., who, indeed, have 
practically turned over this entire department of their 
motor work to the Elevator Co.. All the non-electrical 
equipment is constructed by the Trenton Iron Works. 

The Elevator Co. expect shortly to bring out a complete 


SOME PRACTICAL METHODS FOR THE DETERMI 
NATION OF INDUCTIVE RESISTANCES AND 
SELF-INDUCTION OF ALTERNATE-CUR- 
RENT INSTRUMENTS.—I. 


BY CHAS. STEINMETZ. 


Since the system of distributing electricity by alternat- 
ing currents and transformers has found such manifold 
applications, terms formerly rarely used, such as self-indac- 
tion, retardation, etc., have come into general use, and deter- 
minations of inductive resistances, and of coefficients of self- 
induction of measuring instruments, will soon be carried 
on as every-day work. 

Now, the instrument mostly used for the determination 
of self-induction and mutual induction is the ballistic gal- 
vanometer. But not only is this instrument generally too 
delicate for the unstable floor of an electric factory, but it 
has the disadvantage that its readings very often cannot 
directly be applied for the alternating currents of our 
machines. 
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set of electric pumps to be used in connection with hy- 
draulic elevators. We may add that Mr. G. H. Reynolds, 
the well known designer of the Reynolds.Corliss. engine, 
is the general manager of the new company. 


THE JARMAN ACCUMULATOR. | 


IN connection with his system of storage traction, Mr. 
Jarman, of London, intends shortly to bring ont a new 
storage cell. The active material is made of a mixture of 
hyposulphide of lead, acetate of lead, and a small quantity 
of litharge: This is cast in blocks and cut by a saw into 
squares. The carrier is made of an aluminum.lead alloy, 
cast round sets of suitably arranged blocks of the active 
material. This accumulator, he thinks, will be able to be 
made at half the eost of the present cells. The solution 
for the accumulator is an acid solution of alum—the double 
sulphide of alumina and potash. 

Mr. Jarman has also perfected a connection lag which 
will not burn out. For this he takes a thick solid piece of 
copper rod, tinned on the exterior and tapped at both ends. 
This, when the ends are bent up, is cast round with lead 
and thoroughly embedded therein. The two ends form a 
double contact, on which nuts can be screwed down on the 
connecting piece with a lead washer so as to be secure even 
if one end faile. 


Another but more simple method for the determination 
of self-induction I shall give in the following, being 3 
method which requires no other apparatus but an alternate- 
current voltmeter and ammeter—instruments available in 
any electric factory which is building alternate-current 
apparatus. 

This method will be specially adapted and convenient 
when the self-induction is of a similar value, or even 
greater, than the true electric resistance. 


A.—DETERMINATION OF THE COEFFICIENT OF SELF-INDUC- 
TION OF AN INDUCTIVE RESISTANCE. 


To find the coefficient of self-induction of an inductive 
resistance (induction coil, transformer, etc.) I connect the 
inductive resistance to be determined, in series with an 
alternating current ammeter, and connect an alternate 
current voltmeter in shunt to ammeter and inductive 
resistance. 7 
Let r = the electric resistance of the ammeter ; 

l = the coefficient of self-induction of the ammeter ; 
Б = the true electric resistance of the induction coil, 
the coefficient of self-induction of which is to be 
determined ; 
X = the coefficient of self-induction. 4 
Now, in sending an alternating ourrent of known num: 
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ber of periods through this circuit, the current in the induc. 
tive resistance, read by the ammeter, may = c, and the 
difference of potential around inductive resistance and 
ammeter, read by the voltmeter in the shunt circuit, may 


Then the E. M. F., or potential, lost in overcoming the 


resistance of the ammeter, is: e = "с; the potential, lost 


in the resistance of the induction coil: E = Re. 
: Therefore, the Е. м. F., or potential, lost in overcoming 
the whole electric resistance of this branch-circuit, 

(1) 


e+ H=(r+ К) с. 
The E. M. F., due to self-induction in the ammeter, is 


el = m o, 
as well known ; andi: the inductive resistance : 
Ei 27 Х e, 
T 


where 7 — time of one full period. "Therefore, the whole 
X. M. F. of self-induction in this circuit : 


ep EAEI (2) 


The impressed. x. м. F., p, measured by the voltmeter, is 
the resultant of these two E. M. f. s: (e ＋ E) and 
(ei. ＋ Zi). But, e + E has the same phase as the current c. 
e! + Е lags behind c by a difference of phase of exactly 
90°. . 

Therefore, the resulting k. м. F. of e + E and e! ＋ Е is 
found by the law of the parallelogram of x. м. r.'s as the 
hypothenuse of a rectangular triangle, of which the cathets 
are e + Hand e! + №. 


"Therefore, 
e * (e + Ey + (e + E). 
Or, substituting (1) and (2), 
v = с V (+ + ER) + Te +X), G 


Therefrom we get the coefficient of self-induction of the 
induotive resistance : 


X= (5) e E- (1) 


and the angle c of shifting of phase by this inductive 
resistance : 
Ж 1 


tan @ = =, 
E 


Or, from (1) and (2), 


| [rV [Hj 221 
VT o 


When we can assume the approximation, r — 0, we get : 


T 3 
A P — 
Nu (2) — K — 1 (4а) 
= py 2zl 
tan @ V (2; —1 — FR (5a) 
And when & = 0, too, 
А Tp 
| R (45) 
2 + 
t tang = D. T (55) 
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And, if the self-induction Г of the ammeter can be neglected 
algo : 


(4c) 


tan а= 


p 
E (5c) 


which formula will be found sufficiently exact in very many 
cases. 


Therefore, for approximate determination of the ooef- 
ficient of self-induction, if r and & are small, it is not nec- 
essary to know the electric resistance at all, and the cur- 
rent in the alternating circuit is almost entirely independent 
of the electric resistance, depending only on the impressed 
E. M. F. and the self-induction. But the energy absorbed by 
this circuit will nevertheless be proportional to the true 
electric resistance, 3. e., 


Ж = с (r+ R). 
For the determination of small electric reeistances, I con- 
sider as the most reliable method, to send a continuous 


. eurrent through them and measure current strength and 


potential. 
Let the continuous current in the circuit of ammeter and 
inductive resistance S, the potential difference = p, 
Then we have: 


Po = (r +R) со; (6) 


and by substituting this in formulas (4) and (5), the co- 
efficient of self-induction : 


— MÀ 


_ Т рү’ py js 
LAAD EC ® 
and the shifting of phase by it ; 
zd Ру my. 
tan w = R V (5) (2 TR" (8) 
or, if r and / can be neglected : . 
1. Poe. 
*. Ve-) e 
tan V EX] =s] (8a) 


This method has the feature of eliminating the resistance 
of the connectin: wires, which, when the main-resistance 
is small, cannot well be neglected. 

As an instance I shall give the following test made by 
me some time ago on an mductive resistance. 

The resistance of the ammeter, an electro-dynamometer, 
with one turn as the movable circuit, was, 

r = .01 ohm; 
its coefficient of self-induction, 
{ = .000066 henry. 

The alternate current was produced by a small Westing- 
inghouse dynamo, giving 100 complete periods per second ; 
therefore, 

T = .01 second. 

The continuous current was derived from an Eickemeyer 
storage battery. Another storage battery was feeding the 
field of the alternator. 

The readings were : 

Continuous current : 

Со = 26.40 amperes ; potential: р, = 1.742 volt. 

Alternate current : 

c = 106.02 amperes; potential: p = 31.01 volts. 

Therefore, the coefficient of self-induction, by formula 
(7): 


X = .002902 henry ; 


473 
and the electric resistance : 
r+ Е = =. 066 ohm; 
0 


and since 
r = .01 ohm, 

therefore, 
R = .056 ohm. 

The angle of shifting of phase, by formula (5), was: 
angle w = 83.15 degrees. 
Formula (45) gives, 
X = .002904 henry. 
. And (4c), 
X = .002970 henry. 


In considering that the exactness of the test was limited 
by the inconstancy of the speed of the alternator, which, 
driven by an ordinary steam-engine, fluctuated by more 
than 2 per cent., the approximate figure, .002904 henry, 
and even .002970 henry, could be considered exact enough 
for most purposes. 


THE NEW LAW CABLE HEAD. 


Tax general introduction of underground cable work 
for telegraph and telephone purposes in our large cities 
has taxed the ingenuity of A EER to the utmost to 
devise not only suitable conduits but many minor devices 
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upon which the successful working of underground con- 
ductors depends. 

In the case of telephone circuits, for instance, these are, 
as a rule, run underground in various lengths and dis- 
tributed from poles. "This requires the cable to be led from 
the conduit up the side to the top of the pole. Or, again, 
on entering the exchange from the conduits the cables are 
brought in and then carried to the distributing board. In 
either case, it is important that the arrangement be such 
that while the wires constituting the cable shall be easily 


THE ELECTRICAL ENGINEER. 


(Oct. 29, 1890. 


accessible for making connections, the end of the cable 
proper shall be sealed so that moisture is entirely excluded. 
ast experience has shown that the entrance of moisture 
for but a few feet from the end of a cable reduces the in- 
sulation enormously, and may completely vitiate good ser- 
vice which might otherwise be obtained from the same 
cable in proper condition. 
The effort to obtain a device which shall afford ready 


Fie. 2.—INTERIOR VIEW OF Law CABLE HEAD. 


access to the conductors and leave the cable intact has 
resulted in a variety of what are known as “cable-heads,” 
A recent departure in this direction, and one which merits 
attention on account of its simple and ingenious construc- 
tion is that invented by Mr. W. H. Balsby, of the Bell 
Telephone Co., of Philadelphia, now being made. by the 
Law Telephone Company, of this city. A large number 
of these heads are being installed in connection with the 
“Law” switchboard in Philadelphia. 

The cable head, which is illustrated in perspective in the 
engraving, Fig. 1, consists of a castiron box, the back of . 
which is extended beyond the sides. Mounted upon this 
back is a hard rubber frame upon which the terminals are 
tixed, each set being raised a short distance above the 
other and sloping away from each other, as clearly shown 
in Fig. 9. it will also be noted that each terminal on 
one side of the slope is connected by a brass strip with a 
corresponding terminal on the other slope. 

By the construction adopted one set of these terminals 
is enclosed by the sides of the box into which the cable 
leads and to which the cable conductors are attached. 

After the conneotions with the cable conduotors are 
made, the box is sealed by a cast iron cover and screwed 
down upon a rubber gasket making a perfect joint. In 
this way all moisture 18 excluded. This leaves the up 
tiers of terminals free for connection to the distributing 
wires. 

The hard rubber frame upon which the terminals are 
mounted evidently leaves an air space between it and the rear 
wall of the box, and to prevent the entrance and accumula- 
tion of moisture, as 1 8 to thoroughly insulate the brass 
connecting strips from one another, the entire space is 
filled up with black “battery war." This is applied by 
pouring it in while hot through a hole in the rear of the 
cast iron box. 

The cable head illustrated is designed for 119 circuits 
and is exceedingly compact while at the same time so con- 
structed that the wires can be easily got at. 


NUMBER OF TELEPHONE SUBSCRIBERS ABROAD. 


In Germany the telephone subscribers are estimated to number 
$1,825; in France, 9,487; in Great Britain, 20,426; in Russia, 7,585; 
in Italy, 9,183; in Austro-Hungary, 4,200; in Spain, 2,218; in Por- 
tugal, 890; in Switzerland, 6,570; in Belgium, 4,674; in Nether- 
lands, 2,872; in Denmark, 1,837; in Sweden, 12,864; in Norway, 
8,890. 
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ELECTRICAL ENGINEERS. 
FRANCIS R. UPTON. 


Тнк subject of this biographical sketch was born Jul 
26, 1852, at Peabody, Mass., of an ancestry and stoc 
New England in every branch for over 200 years. His 
father, a leading business man in that place, was a friend 
of Peter Cooper and George Peabody, and his mother is 
a public spirited woman, for many years at the head of 
warious local charities. Mr. Upton's education began in 
Phillips Academy, and Chauncey Hall, Boston, and con- 
tinued in Bowdoin College, where he was ver 
undergraduate matters, being editor of the college paper, 
commodore of the Boat Club, etc. A speech delivered at the 
time of his graduation attracted notice and was quoted in 
several newspapers. His education, so far as American 
training went, was completed at Princeton, where he took 
the degree of M. 8. | 

Being devoted to Physics, and feeling the need of sup- 
plemental work, Mr. Upton then went to Germany and 
spent a year studying in 
the laboratory at Berlin, 
under Helmholtz. While 
there, he earned money for 
the first time in a some- 
what singular and striking 
manner. When going to 
lunch in the middle of the 
day, he noticed the Emperor 
William’s carriage being 
driven away rapidly from a 
fast gathering crowd. Then 
policemen came out of the 
throng dragging the man 
Hodel, who had attempted to 
take the life of the Emperor. 
Young Upton naturally made 
inquiries about the matter 
aud soon picked up enough 
information to satisfy him 
that he had happened upon 
a very important piece of 
news. Possessing himself of 
the facts, he jumped into a 
vehicle and rushed off to the 
Central Telegraph office, 
writing a telegram to the 
New York Herald as he went. 
Of course there were difficul- 
ties in the transmission of 
political intelligence, but by 
golden persuasion the tele- 
gram was put through. It 
was the first news out of Ber- 
lin of the occurrence, and the 
first to reach America. Mr. 
Upton made $90 over expenses by this little display of 
his ability to earn a living as a newspaper man. 

On returning to America, Mr. Upton at once sought out 

ractical work, and in 1878 entered the employ of the 
Gold & Stock Telegraph Company, to learn the telephone 
business. Through the friendship of Howard R. Butler, to 
whom the position had been offered, he became associated 
with Mr. Edison, as his mathematician, to calculate various 
electrical problems, and thus entered an entirely new field 
of work, in which not only mathematics but every other 
accomplishment and quality were needed. He was with 
Mr. Edison during the memorable experiments in electric 
lighting at Menlo Park, worked hard day and night, and, 
together with Mr. Charles Batchelor, became interested 
with Mr. Edison in his inventions on the basis of a per- 
centage of the profits. It was about this time also that 
Mr. Upton contributed to the old Scribner's Monthly that 
highly interesting article on the electric light, which has 
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since become historical and has perhaps been more often 
reprinted and referred to in litigation proceedings than 
any other article of the same kind. It is worthy of note 
that the first carbon filament lamp burned outside the 
laboratory was lighted in Mr. Upton's house at Menlo 
Park, as, by luck, the line to his house was the first to be 
finished. It also fell to Mr. Upton’s lot to place the first 
two of the present type of high resistance lamps in mul- 
tiple arc across the circuit from a low resistance armature. 
This showed that either lamp could be lighted without 
making the other flicker appreciably, 

In 1581, Mr. Upton took charge of the Edison Lamp 
Factory, and he has remained in direction of that important 
branch of the Edison industries down to the present time, 
witnessing an enormous development of the рас and 
initiating and superintending many changes looking to the 
perfection and cheapening of processes, Mr, Upton has in 
the meantime been interested in electrical and business 
enterprises and has himself brought out various inventions. 

Owing to the pressing nature of his professional engage- 
ments, Mr. Upton has had 
little time for public engage- 
ments, but he has served act- 
ively as Vice-president of the 
American Institute of Elec- 
trical Engineers, and been in- 
vited to stand for election as 
President. 


ELECTRIC TRACTION IN 
BUDAPEST. 


Tur Budapest Electric 
Railway, which was built by 
Messrs. Siemens and Halske, 
on the underground-conduc- 
tor system, has proved a de- 
cided commercial success. 
Some 20 cars run on the line, 
the length of which is 7.9 
kilometres. The line passes 
through the most fashionable 
streets of the town. During 
the month of April, 337,200 
саре were carried, 

eing at the rate of 42,684 
per kilometre of line, and 
16,860 per car. The horse 
lines in the same town, 
which have a total length 
of 45.6 kilometres, and 329 
cars, carried in the same 
month only 33,074 passengers 
per kilometre, and 4,854 per 
car. The earnings for the 
month were, for each electric 
car, $500; for each horse car, $175. Since the date of 
this return, it is said that the differences in favor of the 
electric lines have been still further increased. The greater 
speed attained by the electric cars (11 miles per hour, as 
against 5) is no doubt responsible to a great extent for this 
flourishing state of affairs. The Town Council has also 
recently given permission for the building of a small elec- 
tric line on the Zipernowsky single track system. An 
experimental length of 3 kilometres, from Messrs. Ganz's 
factory to Steinbruch, is at present being laid down. In 
spite of the disaster at Florence, caused by the drunken 
driver, and the general slowness in adopting electricity, 
there seems reason to believe that, overhead systems being 
in disfavor, the conduit and storage methods are about 
to enjoy a large measure of prosperity in Europe, 
although it may be doubted whether electric railway 
development there can catch up to that already seen in 
America. | | 
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The science of electrical engineering is now recognised as one 
of the most necessary practical sciences of the world.— Lieut. B. A. 
Fiske, U. 8. N. 


ELECTRICAL ENGINEERING AND ELECTRICAL 
i INVESTMENT. 


ORE emphatic testimony to the pecuniary value of 
good electrical engineering has not been given 
anywhere than will be found in Mr. B. E. Sunny’s thought- 
ful and suggestive paper, read before the Chicago Electric 
Club and printed in our columns this week, on the central 
lighting station as an investment. The financial questions 
connected with electric lighting are well worthy of con. 
sideration by themselves, and have their own aspects ; yet, 
after all is said and done, it is striking how they narrow 
down generally to points that interest very directly the 
electrical engineer. 

Who can deny, for example, Mr. Sunny’s assertion that 
«the face of the earth is dotted with lighting properties 
which were poorly planned, badly built, and indifferently 
managed ;” and that “we can all point out a long list of 
stations located in cellars, basements, abandoned barns, and 
cheap wooden structures,” with an equipment cheaper, if 
possible, than the buildings they run in? It is only too true; 
and it is equally true that in every one of these instances 
the electrical engineer was conspicuous by the contempt in 
which he was held whenever he ventured to propose an 
improvement. 
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Another class of stations referred to by Mr. Sunny is that 
in which it has been necessary almost from the start to 
launch out in a series of extensions to keep pace with the 
business, until at last the station with its varied equipment 
has come to resemble an electrical museum, a place where 
the absence of “system ” is shown by the presence of too 
many of them. Here again the low regard of the practical 
layman for the electrical engineer is evident, for while the 
engineer has short-comings of his own, he is generally in- 
fluenced by his training in favor of doing a thing largely, 
broadly and well,and against practioes that prevent him 
from detecting just where undue expenses arise, or from 
operating with the best economy. No one will be quicker 
than the electrical engineer to endorse Mr. Sunny's remark 
that the whole secret of dividend paying enterprises is in 
their ability to run reliably, every day and every year, 
without subjecting the machinery to excessive and abnor- 
mal demands and in the avoidance of rebuilding or aban- 
doning the original investment." 


One thought that comes up on reading Mr. Sunny's 
paper is that the central station as an investment in many 
places will yield better returns than it has by being given 
all the work it can do, so that its load line is a pretty 
straight one the day and night through. To establish a 
number of little stations in a small, or evenalarge town is a 
mistake. The labor item is among the heaviest, so that the 
distribution of this charge over a variety of services by 
operating them all under one management is distinctly in 
the direction of higher profit. There із a point at which 
the cost of management of such a combined plant again 
cuts down the saving, but in hundreds of instances it would 
pay to throw all the electrical services of lighting, station. 
ary motors, and railway work into one set of hands, 


We have just mentioned stationary motors. Here is a 
means of increasing the return on the central station invest- 
ment that, to our certain knowledge, has not even been 
touched by large numbers of managers and superintendents. 
Few of them have, so far, made a systematic canvass of their 
territory to discover how much power current they could 
sell, and how many motors they could place. Yet these 
motors, all the year round, are a source of income, and in 
gummer time, when lighting patronage drops off, they come 
in as an admirable means of keeping the income up to a 
decent average. The study of ways for increasing the 
earning capacity of a station has not yet been reduced to 
a fine art. 


Then, stations ought to have more measuring instru- 
ments than they now possess. So long as a station is simply 
running some arc lamps, strung along on a clothes line, the 
necessity of ammeters and voltmeters may appear small; 
but the moment a station begins to discharge its mission and 
live up to all its opportunities, its managers must know its 
exact output, just as they check itsexactincome. Itseems 
the easy way to sell current on a flat rate, but there is more 
money in getting a definite price for definite service. As 
Prof. John Trowbridge once said: The difference between 
the scientific man and the unscientific man is, that one 
makes accurate measurements, while the other is satisfied 
with general knowledge, and does not ask * How much.’” 
The odds are all in favor of the station that weighs its coal 
by the scale and sells its current by the meter. 
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"Тнк report on electric motive power made by Dr. W. L. 
-A.llen, at the Street Railway Convention, and printed in 
our last issue, deserves attention as coming from those who 
have had practical experience with both horse and electric 
railway work, and because the report is written with an 
evident spirit of fairness. The hints which are thrown out 
as to the direction in which improvements are desirable 
Concern the mechanical as well as the electrical engineer, 
‘While the electric railway operator may learn, and has 
learnt, nuch from the electric light station operator, the 
former’s work differs in many important respects from that 
Of the latter and especially with regard to the character of 
the load. 'l'he extremely violent fluctuations in load met 
‘with in railway work make the choice of a proper type of 
engine one of considerable difficulty. In the matter of the 
present modes of construction the report points out some 
changes which are desirable in the material employed in 
effecting a good ground return, galvanized iron rail bonds 
and return wire being suggested in place of the copper at 
present employed. We think the experience which has 
dictated this suggestion sufficient to warrant its general 
adoption, so far, at least, as bare copper wire is concerned. 
On the subject of repairs to motors and gear generally it 
cannot be denied that these appear to be heavier than 
seems necessary, and their reduction is the most important 
problem which confronts the electric railway engineer to- 
day. Some of the means by which this can be effected have 
already been pointed out by us; it will be noted as sig- 
nificant, however, that the number of cars disabled electric- 
ally was far less than those mechanically incapacitated. 
In spite of these short-comings, however, which are des- 
tined to be remedied in a short time, the report is an un. 
qualified endorsement of electric motive power; and it 
may be added that the testimony of many present went to 
show that the general average for repairs is enormously 
below Dr. Allen's figure on a pioneer plant. 


LOWER PRICES FOR INCANDESCENT LAMPS. 


IN commenting recently upon the relative positions occu- 
pied by the metals in the electric arts at the present day, 
as compared with but comparatively few years ago, atten- 
tion was drawn to the fact that the cost of one item alone 
in the manufacture of the incandescent famp, namely, that 
of the platinum leading-in wires, had increased from 3 
cents to 84 cents. It might by some be supposed, there- 
fore, that on the whole the cost of manufacture of incan. 
descent lamps had been materially increased ; but a glance 
at the past history of the ruling prices for incandescent 
lamps will show that, on the contrary, the increased num- 
ber of lamps made and used during the past few years has 
brought about a constant reduction in the price, Many of 
our readers will remember that when the incandescent 
lamp was first introduced the price ranged in the neighbor- 
hood of $1, and remained so up to 1887. In that year a 
reduction was made bringing the cost to consumers down 
to 85 cents, "This was again reduced during 1889 to 75 
cents and somewhat- below that even ; but we are free to 
say that few would have anticipated that the present year 
would see 16 с. p. incandescent lamps selling at 44 cents. 
Yet such is now actually the case. 
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The question might naturally be asked, how such a con. 
siderable reduction is possible, and whether it still leaves a 
fair profit to the manufacturer. It is safe to answer the 
latter question in the affirmative, and if we seek for the 
causes which have made this reduction in the price possible, 
we must look to the improvements which result from expe- 
rience in the manufacture of any article in large quantities. 
Thus as time has passed since the beginning of the art, 
probably the most expensive part of the lamp, if we may 
be allowed to use the expression, the vacuum, has been 
largely reduced in cost of production by improvements in 
exhausting apparatus, pumps, etc. Again, the introduc- 
tion of machinery for cementing the filaments to the lead- 
ing-in wires and for other purposes has not only reduced 
the cost of manufacture directly but indirectly, on account 
of the reduced amount of breakage, which, with the old 
methods, involved a considerable percentage of loss. There 
can be no question that this considerable reduction in the 
price of incandescent lamps will lead to the manufacture 
and consumption of an increased number of lamps. It will 
without doubt also be followed by a notable change in the 
methods of operation of many central stations and perhaps 
private plants. With the cheaper lamp, it is evident that 
the life is not as important a factor in the cost of opera. 
tion as formerly ; so that lamps may be run at a higher 
candle power and be more economical in the use of current 
than was desirable in the past. There is, therefore, every 
reason to believe that the lowering of the price of incan- 
descent lamps will not only give us more of them, but will 
tend to brighten them, and this again will lead to greater 
demand for them, Such reasons were doubtless the deter- 
mining ones with the manufacturers in making such an ap- 
preciable reduction in price at a moment when almost 
everything has an upward tendencyin the market as the 
result of the new tariff, 


The U. 8. Electrical Corps. | 

Some months ago, Mr. Frank Stockton, in one of his 
characteristic stories, told how a great sea war waged by 
this country was carried on and won almost wholly by 
novel electrical apparatus and appliances. Wild as his 
fiction seemed to many people, the novelist did but mildly 
exaggerate the rapidity with which electricity is coming to 
the front as an agency in warfare. "The fact is, the modern 
army or navy officer who is not as expert in electricity as 
in navigation or in military tactics is only half trained. 
This truth has been seen by Lieut. Bradley A. Fiske, who, 
in his excellent paper read last week before the New York 
Electrical Society, advocated not only that the electrical 
education of officers should be thorough and complete but 
that an electrical corps should be formed which could be 
called upon in case of the outbreak of a war to assist in 
handling ships and forts with the electrical devices and 
machinery already so indispensable and multiplying daily, 
The idea is à good one, and meets a condition of things 
that, unless dealt with in some such manner, might result in 
all the injustice and reproach recorded in the history of 
the U. S. Military Telegraph Corps. "That body, a purely 
voluntary one, rendered great services during the war, 
yet it has never met with any recognition, even of a merely 
formal nature. 
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McDONOUGH'S NEW TELEPHONE SYSTEM. 


Mr. J. W. McDonovegs, one of the early inventors in 
the field of telephony, has just received a patent for an 
elaborate and ingenious method of transmission. He has 
еи to produce an effective transmitter, particularly 
applicable to long-distance lines, employing a continuous 
undulatory current in the local or primary circuit, includ- 
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McDoNouaH's New TELEPHONE, 


ing the usual induction coil, and an intermittent current in 
the line leading to the receiver. 'The accompanying dia- 

ram illustrates the principle and method of operation of 
Мт. McDonough’s method of transmission; L, IL, represent- 
ing a main line connected to an ordinary receiving tele- 
phone в. T is a transmitter acting on the usual microphone 
principle, with induction coil and battery in the local 
circuit, 

The peculiar feature of the system consists in the use 
made of a condenser р and the metal disc a included in the 
secondary or line circuit. The periphery of the wheel or 
dise, which is rapidly rotated by & train of wheels or other 
mechanism, is serrated, having insulating blocks between 
the teeth. Two contact-springs ò c bear upon the periphery 
of the wheel, and a third contact-spring a bears upon the 
side of the disc or upon the circular shoulder, in the man- 
ner illustrated. The contacts ф and c are never in contact 
with the metal at the same time, but the spring a being 
always in contact with the diso, is brought alternately into 
conneetion with the springs 6 and c. Oneend of the circuit 
8, including the secondary o of the induction.ooil, is con- 
nected to one of the contact-spriugs, b, and the other end 
to one of the terminals of a condenser p. Similarly the 
ends of the circuit L are connected, respectively, to the 
same condenser terminal and to the other contact-spring c. 
s’ connects the opposite terminal of the condenser with the 
contact-spring а. 

In operation, the diso A is set in rapid uniform rotation. 
The secondary currents from the induction coil do not pass 
to the receiver, but flow into the condenser whenever the 
spring б is in contact with the metal teeth of the disc. 
When the spring c comes in contact with one of the metal 
teeth, the condenser is discharged into the main line. 

According to Mr. McDonough, the time occupied in 
charging the condenser is that required for one of the 
metal teeth of the disc to pass under the spring ö, and the 
strength of any charge will depend upon the character of 
the movement taking place in the instrument T; but the 
time required to discharge the condenser is much less than 
that occupied in charging it; the discharge being practic- 
ally instantaneous whatever the strength of the charge, 
while the charging is gradual and consumes an appreciable 
period of time. It would follow that the current in line L 
would be made up of a succession of sharp, quick, and abso- 
lutely-distinctimpulses formed by the condenser-discharges. 
At the same time it is found to reproduce in the receiver 
в the words or sounds directed into the transmitting instru- 
ment T. 
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A PRESSURE REGULATOR FOR STORAGE 
BATTERY PLANTS. 


BY E. T. BIRDSALL, M. E. 


In the October 1 issue of Taz ErLgcrRICAL ENGINEER there 
was described a method of regulating the pressure on the 
lamps in a storage battery plant. As the method somewhat 
resembles one devised by me, I give below a description 
of the latter. In the drawing, everything is shown 
diagrammatically ; in the actual machine I would use a 
large high resistance relay operating mercury cup contacta. 

wo motors are shown, but the contacts can be arranged 
to operate the rheostat with one motor. The rheostat con- 
tact arm should also break the respective motor circuits 
when the pressure, by any accident, cannot be controlled 
by the range of the rheostat. 

It will be seen that this is à much modified form of the 
Goolden and Trotter governor, the motor or motors fur- 
nishing the power for operating the rheostat instead of the 
shaft usually employed, but which in private plants is 
seldom available. Tn the present case, the apparatus was 
designed for the engine and batteries, which were located 
several hundred feet from the lamps and rheostat and in 
separate buildings. 

t will be seen that when the pressure on the lamp 
mains ів at the proper point neither motor is in circuit. If 
the pressure for any reason increases, or diminishes, the 


Soon 


corresponding motor is put in circuit and the arm of the 
rheostat moved until the pressure on the lamp mains is once 
more at the proper point. It will be noticed that this ar- 
rangement requires no auxilliary batteries. 


A RADIOMETER PHOTOMETER. 
The well-known radiometer of Mr. Crookes has been adopted 


as a photometer by MM. Seguy and Verschaffel. The rotating 
disc is not pivoted, asin the Crookes apparatus, but suspended 
needle, after the manner 


by a silk fibre and fitted with a scale an 
of Coulomb’s torsion balance. A glass containing a solution of 
alum is placed between the light to be measured and the rotating 
disc, so as to cut off the heat rays. Thelight rays in falling on 
the disc cause it to turn round through a certain angle depending 
on their intensity. Thus one light can be measured after another. 
The apparatus is stated to be so sensitive as to indicate the one- 
hundredth of a standard candle. 
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- DEWEY'S ELECTRICAL SHEET METAL FORMER. 


THE introduction of electrical welding has served to 
direct the attention of inventors to the employment of 
electricity in other departments of metal-working. Among 
Others, Mr. Mark W. Dewey, of Syracuse, N. Y., has pro- 
duced a number of inventions in this line. One of his 
latest is an apparatus for forming or shaping sheet metal, 
which is shown in the accompanying illustration. 
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DEWEY’s METHOD OF FORMING METALS BY ELECTRICO HEAT. 


The machine is applicable to the forming of metal objeots 
from sheets when heat is required to soften the metal, and 
particularly when successive and graduated pressings are 
necessary. In such cases, when ordinary presses are used, 


the metal becomes hardened after eac 
requires removal for successive heatings and annealings. 


In many classes of work the entire operation can be com- 
pleted by Mr. Dewey's method without removing the sheet 
of metal, or the blank, from the press till the article is 


finished. 

The method is here shown as applied to a hand press, 
but it is obviously equally applicable to machine presses. 
F F represent a screw press in two positions, with die and 
mold c and с’. 
treated. When in operation, the yielding clamps, н and n', 
carried by the follower of the die c descend with it and 
press the sheet or blank firmly against terminals 1 and 1’ 
of the conductors b and b’. The current thus allowed to 


flow through the blank heats and softens it to the degree 
required to produce, under the proper pressure, an even 


distribution of the metal between the die and mold. 
The clamps are either faced with non-conducting ma. 


terial, or the supporting bars © are insulated from the 
plunger at . The base of the press is insulated from the 
Mr. Dewey deems it advisable to face the die 
and mold with non-conducting material, ог to make them 


terminals. 


entirely of such material. It will be seen that with suit- 


able current regulation the sheet or blank operated upon 
may be kept at any desired temperature during the entire 
operation, or that the temperature may be varied or grad- 


uated for different stages of the work. 


BROOKLYN, N. Y.—There has been filed in the county clerk’s 
office, Kings County, the consent of 18,203 shares (out of a total of 
15,000 shares) of the stock of the Edison Electric Illuminating Co., 
of effecting a шоке of the com- 

e Franklin Trust. 


of Brooklyn, for the p 
y's property for the sum of $2,000,000 to t 
„ Brooklyn. 
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A is а sheet of metal or a blank to be 
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NEW LAMP SOCKET AND SOCKET KEY 
ATTACHMENT. 


ҮҮ illustrate in the two accompanying engravings, Figs. 
1 and 2, the new form of lamp socket now being manufac- 
tured by the Bryant Electric Company, of Bridgeport, 
Conn., a company which has become well known as the 
manufacturer of the Bryant switch. The cuts show a 
keyless socket, which requires no explanation, and the key- 
socket, which has been designed with especial reference to 
durability, simplicity of parts, good contact and quick 
make and break. The key is rectangular in section, and, 
as shown in the cut, the current is shut off, but when 
turned a quarter round comes into rubbing contact with 
the ш piece, forming one terminal, on the base of the 
socket. The action of the key is positive, the upright 
spring at the back pressing on the square surface prevent- 
ing the key turning too far or not far enough. e illus- 
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FIds. 1, 2 AND Z. — NRW LAMP SOCKET AND KEY ATTACHMENT. 


trate also in Fig. 3the Lewis attachment, manufactured by 
the same company, a very useful contrivance, where lamps 
are suspended too high to reach by hand conveniently. 
The attachment is the invention of Mr. Fred. Lewis, electr- 
ician of the New Haven Electric Company. 


STARTING THE SHORT CARS IN ROCHESTER. 


A very successful start was made on the lines of the Rochester 
Railway Co., a few days ago, of the Short electric system. The 
cars are very handsome and run extremely well. There will be 18 
cars on the e Avenue line. The Sophia street line will be the 
next to be operated by electricity ; then St. Paul street and then 
Main street. 
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THE LINEFF ELECTRIC TRAMWAY.! 


BY GISBERT KAPP, M. I. E. E. 


WHEN we have to convey current to the car by means 
of & conductor, this conductor must run along the line 
either above or below ground. In the former case it may 
be a wire suspended along poles, or a rail resting on insu- 
psi supports close to the ground, or it may be formed 
by the tram.rails themselves. All these arrangements 
have been tried, but it is needless to say that they are 
inadmissible for urban and suburban lines in this country. 
With such lines the first condition must necessarily be to 
place the conductor underground. As usually carried ouf, 
this system involves the adoption of a slot in the road 
through which passes a slipper or contact-shoe attached to 
the car, and which establishes electrical connection between 
the conductor underground and the motor on the car. The 
system is, as experience shows, practically workable ; 
though the slot, which must admit dirt and moisture into 
the underground channel and may to a certain extent 
inconvenience other traffic, is a disadvantage. This disad- 
vantage may, perhaps, not be very great, considered from 
a purely technical point of view, but such as it is, it has to 
be taken into account. If we consider the question from 
the point of view which will naturally be taken by the 
local authorities and the public whom they represent, we 
shall come to the conclusion that the slot is a great disad- 
vantage to the general traffic, and that its abolition is 
highly desirable. How to abolish the slot and yet retain 
electrical connection between the underground conductor 
and the motor on the car is the problem which has been 
solved in the system of electric tramway I am about to 
describe. 


{ 
г * 
BR LE VEL ^a 
- PU LM LAC TA 
1 i 7 , "Fy J 
20 


Fic. 1.—MaGNETIO CIRCUIT, LINEFF RAILWAY SYSTEM. 


The conductor consists of bare copper strip or cable, and 
of iron strip. The latter is galvanized so as to protect it 
from rusting. It lies on the copper conductor, and both 
are enclosed in a sealed channel formed of asphalt. The 
copper conductor rests upon the bottom of a trough made 
of a succession of glazed tiles, and the cover to this trough 
is formed by the lower flanges of iron rails arranged in 
short sections so as to be insulated from each other. The 
head of one rail reaches up to the surface of the road ; the 
head of the other is cut off, and this rail is, therefore, com- 
pletely buried in the asphalt. The surface rail, which 
may be arranged alongside one of the ordinary tram rails, 
or in the centre of the track, is in electric and magnetic 
contact with an electro-magnet carried under the car. This 
magnet runs upon the surface rail on wheels, which form 
its north and south poles. The distance of the wheels is 
greater than the length of a section of insulated rail, so 
that successive sections become oppositely magnetized. 
This causes the iron strip immediately below the magnet- 
ized region to be attracted upwards and thus come into 


1. Abstract of a paper read before the British Association in Section G, Leeds, 
September, 1890. 
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contact for a length of several feet with the under side of 
the two sectional rails. At the same time the iron strip to 
both sides of this region remains in contaot with the cop 
conductor, and forms thus an electrical connecting link 
between the copper conductor and a few sections of insu- 
lated rail under the car. The current passes from the sur- 
face rail through the body of the electro-magnet (which is 
insulated from the body of the car) into the motor, and 
finally into the ordinary tram rails and earth in the usual 
manner. The electro-magnet is energized by a shunt cur- 
rent obtained from the main conductor, but to provide for 
the possibility of dropping the strip from some unforeseen 
cause there is placed on the electro-magnet a third thick 
wire coil, which can at all times be energized by two stor- 
age cells carried on the car, and thus the strip can be 
picked up and the main circuit again established if it 
should have been accidentally interrupted. I may, how- 
ever, at once state that during some tests which I made on 
an experimental line of this kind, and which lasted over 
several days, there bas been no need for the picking-up 
battery, as the current was never lost. I shall say a few 
words about the results of these tests presently ; but before 
entering upon the practical results I would draw your 
attention to a question of both practical and theoretical 
importance—namely, the way in which Mr. Lineff makes 
use of magnetic lines of force to effect the attraction of the 
iron strip. It might, perhaps, be thought that the most 
direct, and therefore the best, way of utilizing the lines of 
force would be by one single line of sectional rail through 
which there would be longitudinal magnetic flux corre- 
sponding with the fore and aft position of the poles and 
attraction of the strip at every gap between two sections. 
Experiment has, however, shown that this apparently 
direct way is by no means the best way, and that far more 
satisfactory results can be obtained by arranging a more 
roundabout course for the lines of force. This is attained 
by the employment of the subsidiary or buried rail, the 
gaps in which do not exactly correspond with those in the 
main or surface rail, but are shifted forward by a certain 
amount, In consequence of this arrangement, the buried 
rail acts as a kind of magnetic bridge Np Fig. 1) to suc- 
cessive portions of the surface rail, and this action takes 

lace in two ways, one direct and the other indirect. The 

irect way is longitudinal, and does not affect the strip at 
all. The indirect way is both longitudinal and transverse, 
the latter passing several times through the strip. The 
buried rail is a rather imperfect bridge to the lines of force 
traversing it longitudinally, because its magnetic resistance 
in that direction is grèat, but this rail forms a very effi- 
cient bridge for lines passing through it transversely, ow- 
ing to its lower magnetic resistance in that direction, which 
includes the strip. This flow of magnetio force trans- 
versely is, therefore, that which effects the attraction of 
the strip, and may be represented as a series of magnetic 
stitches passing to and fro between the two sets of rails and 
the strip. 

This action will be understood by reference to the dia- 
grams Figs. 2 to 4, which represent the magnetic condition 
of the rails for three positions of the electro-magnet. a rep- 
resents the surface rail, and в tbe buried rail. The energy 
provided to attract the strip is m" 180 watts, or equiva- 
lent to that consumed by three glow lamps ; and this 1 have 
found sufficient under all circumstances. Fig. 6 is a cross- 
section, Fig. 5 a plan, and Fig. 7 a longitudinal section of 
the line and electro-magnet. 

The experiments to which I have referred were un. 
dertaken to see whether the whole system is practically 
workable. The first question which presented itself was 
whether the wave in the strip running along at the 
speed of the car was likely to induce subsidiary waves 
either in front or behind the car, whereby exposed sec- 
tions of the surface rail might become charged and be 
a danger to ordinary traffic. To investigate this matter 
a pilot brush was fitted to the car at different distances 
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from its centre, and connected with an electric bell. The 
pilot brush was so placed as to slide over the surface rail, 
and if on a charged section the bell would sound. It was 
found that the charged region was at all speeds considera- 
bly shorter than the length of an ordinary car. Contact 
tests were also made over the whole line at greater dis- 
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An important point in all conductor systems of electric 
tramway is the energy spent in collecting the current. 
With the overhead wire system this is very small and 
practically inappreciable. With an underground system it 
18 naturally larger. In the first system elaborated by Mr. 
Lineff, the flexible underground shoe with its trailing rope 
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Figs. 2 to 4.— Diagrams of the magnetic condition of the ralis for three positions of the Electro-magnet 
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THE LINEFF ELECTRIC RAILWAY CONDUIT SYSTEM. 


tances from the car than the pilot brush could reach, and 
in no case have I found an exposed section of rail charged. 
There was, further, the danger that with a dry and dirty 
line the collection of current might be aecompanied by 
sparking, which would frighten horses; but this difficulty 
was overcome by fitting wire brushes to the pole-shoes of 
the eleotro-magnet. 


required from 20 to 48 lbs. for its propulsion. In the series 
system the “arrow " rubbing through the spring jacks ” 
must necessarily also require the application of considera- 
ble force ; but I have no figures on this point. In the new 
Lineff system the electro magnet rolls on the surface rail, 

and the propelling energy is consequently small. I amin- 
formed by Mr. Lineff that he has succeeded in reducing it 
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to 210 watts with the magnet energized. The whole 
power spent in collection of current is therefore about half 
a horse power. 

The insulation resistance of the conductor was tested 
both by the bridge method (48 Leclanché cells, Post Office 
pattern bridge, and mirror galvanometer), and by passing 
the leakage current through a voltmeter, and the two 
methods gave fairly accordant results, The highest read- 
ing I recorded by the voltmeter test, when the full pressure 
of 230 volts was on the conductor, was 5,400 ohms, and 
the lowest 3,550 ohms. From these figures it appears that 
the average insulation is 186 ohms per mile. 

To ascertain the surface leakage Í also applied the volt- 


meter test and found the following insulation resistances 
of three charged sections of magnetic rail. With the line 
clear and moist, 4,183 ohms; with the line very wet and 
covered with mud and horse droppings, 980 ohms. Taking 
2,000 ohms as an average, the loss of power at 300 volts 
hy surface leakage per car amounts to 45 watts. 

The mechanical strength of the line was tested by run- 
ning a steam roller overit in various directions, under 
Which treatment the line suffered no damage whatever. 


THE CIVILIAN ELECTRICIAN IN MODERN WAR. 
BY LIEUT. BRADLEY A. FISKE, U. 8. N. 


I BEG to propose for your consideration this oven ng e plan by 
which, in time of war, all the electrical resources of New York, 
both in sopp ios and in men, will become at once available for the 
defense of the country and the city. . 

It is well known to all here that electricity has come into use 
as one of the great factors in warfare, both on sea and shore, not 
88 an adjunct merely, as for lighting ships and forte, but as a vital 
element in the handling of weapons in actual battle, and in the 
construction of new instruments which accomplish things hereto- 
fore impossible. 

I desire to recall to your recollection a few of the most import- 
ant uses to which electricity is now M in warfare, to indicate 
some of the probable paths of future development to show that it 
would be impossible for our regular navy and army to adequately 
handle the vast electrical work that would have to be instantly 
done in time of sudden war, and to suggest a plan for coming to 
their aesistance. 

The science of electrical engineering is now recognized as one 
of the most necessary of the practical sciences of the world. It 
stands out as distinct and defined as the science of medicine, or 
the science of astronomy. It enters into thousands of the depart- 
ments of daily life, but into no other department is it used in so 
various and important ways as in warfare. This is so much the 
case that the prophoc is sometimes ventured that in the near 
future nations will fight by electricity. Though this. like all ex- 
treme statements, ше modification, yet the number of ways 
in which electricity has come to be applied within the last eight 
years, is calculated to inspire the liveliest anticipations as to the 
developments of the next eight years. No vessel pretending to 
modern воп рше goes to вез without а complete electric plant 
for furnishing light. This light is so much more suited to ship 
life than any other light that we now wonder that we ever went 
to sea without it. The electric motor is coming into use for ven- 
tilating ships, and it is beginning to be used for training guns and 
the hoisting to the deck of shot and shell. The best and the most 
accurate results at target practice are attained when the guns are 
fired by electricity. Range finders give the gunner constant 
knowledge of what he must know, i. e., the distance of theenemy. 
The best means of night signalling, and the one adopted in nearly 
every navy in the world, is by means of incandescent lights. The 
electrical search light is almost as much a feature of the equi 
ment of a modern war ship as are her guns and her torpedoes. fn 
the actual use of the Whitehead and Howell torpedoes electricity 
plays an important part. The telephone is now coming into use 
for ship work, and will unquestionably supplant the speaking 
tube, which is acknowledged in all navies to be unsatisfactory. 
In fact, we find all through modern war ships an increasing use 
of electricity. The reason isclear. The modern war ship is the 
most intricate, tremendous and powerful machine existing. In 
no other equal space can be found so many, so various, and so 
important kinds of apparatus. Everything must be done which 
will put her abeolutely within the grasp of the captain. She must 
respond at once to his command, and her whole strength and 
power must be his, as though she were a part of bim. Ensconced 
in his armored conning tower he must be the brain of the gigan- 
tic body. Electric wires must convey instant tidings to him from 
her innermost recesses, and electric wires flash back from him the 
inevitable command. In this way only can a modern ship, no 
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matter how , how strong, how heavily armored, or how 
iioi completely fulfill her mission and be a perfect fighting 
machine. 

What is true of ships is equally true of forts. The power of 
ships' guns has so increased that it has become necessary to protect 
Shore batteries by iron and steel instead of masonry, as in the days 
not long gone by, and, in addition, to use disappearing carriages 
wherever it can be done. Disappearing carriages, as is well 
known, are so arranged that the gun disappears below the para- 
pet of the fort when the gun is fired, and remains out of sight and 
safe during the operation of loading, so that it is exposed only for 
a short time when it is raised to fire. Now, without the aid of 
electricity, a very considerable time would elapse, even after the 

n was raised, before it could be fired; because the gun 

ve to be trained in the proper direction and he elevated to the 
proper degree for propelling its projectile over the distance be- 
tween it and the enemy. To estimate this distance and make the 
proper adjustments would entail delay, and would be absolutely 

mpossible if smoke obscured the target, as would be the case a 
great portion of the time. But electricity, acting through the 
medium of the position finder, gives the gunners continuous in- 
formation of the distance and direction of the enemy, no matter 
how thick the smoke, so that they know exactly what to do before 
the gun is raised to fire. 

lectricity, furthermore, gives the commanding officer com- 
pee control of all the different groups of guns and mortars in his 
ort. Noting the progress of the action from a station aloof from 
the smoke and noise, he can direct the concentration of as many 
batteries as he thinks best on one ship, or can disperse the fire as 
much as circumstances from time to time dictate. 

For the handling of the monster apparatus used in forts, the 
guns, the carriages, the ammunition, electricity is rapidly coming 
to the front. Some power must be used, since the muscles of men 
are too weak. Hydraulic power has been used hitherto; but for 
many purposes electricity has the same advantages over hydraul- 
ics that have caused its unprecedented advance in the other de- 
partments of engineering throughout the world; while for re- 

lling a night attack from ships, the search light has been found 

y repeated trials in the naval manoeuvres abroad to be simply 
indispensable to the land defense. 

For military service in the field there is not an army in the 
civilized world that has not its military telegraph service. One 
great cause of the suddenness and completeness of the German 
victory in 1870, was the rapid mobilization of the Prussian army, 
and its appearance on tbe frontier ready for battle. Now the 
splendid efficiency of the telegraph service in the hands of the 
military authorities made this ible. Nothing is more import- 
ant in warfare than despatch in moving the enormous bodies of 
men, of which modern armies are composed, with all their am- 
munition, satay pude and ‘numberless accessories. To move a 
quarter of a million men to the frontier in a single day, means a 
good deal; and to manceuvre so large a body of men with such 
precision and rapidity that no one division shall have to wait for 
any other division, simply cannot be done without electricity. 

But the most immediate and important use of electricity in the 
defence of a coast ig in the submarine mine or ground torpedo. 
Defending a harbor with submarine mines is simply carrying out 
with more or lees elaboration a system by which a large number of 
water-tight tanks, each holding from 100 to 1,000 lbs. of gun cot- 
ton, or other explosive, are anchored in carefully defined posi- 
tions, and connected by armored electric cables with protected 
operating rooms, in which are batteries, measuring instruments, 
etc. The more complete mines have usually floating above them 
automatic circuit-closers, in which two contact points are joined 

ther by a passing ship, and thus afford a passage for the elec- 
tric current to the fuse in the torpedo. 

Now these mines are some of them exceedingly large and 
heavy, and the electrical apparatus, while simple to the mind of a 
trained electrivian, yet must be made and adjusted with great 
care. The torpedoes as a system must be constructed, laid down, 
and connected to the operating rooms on shore by long and heavy 
armored cables. The operation of practically planting and con- 
necting the necessary submarine mines for New York would bea 
stupendous undertaking. Kindly bear this in mind until I recur 
to it again. 

We have now seen, after a rough survey of the subject, that 
electricity has already acquired an acknowledged position in the 
art of war, and that the uses to which it is put are not trivial 
oues. Electricity is not used in warfare as a convenience, nor is 
it a fad of theorists ; it fires the guns, it discloses the stealthy ap- 
proach of the torpedo boat at night, it directs the proper elevation 
of the guns; in fact, it does good, honest, practical work. But 
note this point also: in every one of these applications of electric- 
ity we have to pay, in one way, for what we get, by studying the 
ways in which electricity will work for us. We cannot expect 
electricity to work for us unless we treat her properly. We can- 
not handle electrical apparatus with carelessness and ignorance, 
aud expect that it will work when we need it. In other words, 
we find in warfare, as in everything else, to which electricity is 
шн, that electricians are useful. This remark doubtless веепи 
absurdly commonplace, but it is intended to suggest that, in war 
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time, electricians, even civilian electricians, may suddenly become 
very useful to the Government. A captain of a fine ship might 
lose an action from simply a lack of knowledge as to some elec- 
trical appliance on his part, or on the part of some subordinate ; 
some small accident might break a circuit just at a critical junc- 
ture, which might prevent the communication of an order, the 
receiving of information or the firing of a torpedo, at a crisis ; 
and yet the cause might be such, that a man with even a very 
slight knowledge could remedy the difficulty in a second by the 
mere pressure of his finger; butthat pressure not being given, the 
action migbt be lost, and from tbat cause alone. "m 

Let us now glance at some of the other uses of electricitv to 
which it would probably be put in case of an attack upon New 
York. There can be no reasonable doubt that Lay torpodoon, Pat- 
rick torpedoes, Sims-Edison torpedoes, and Halpine-Savage torpe- 
does would come to the front at once. The enemy's fleet being 
daily expected off Sandy Hook, we should see the advocates of 
these systems, under authority of the кое government, pre- 
paring stations at Coney Island, Sandy Hook, and elsewhere, for 
the launching of their dreadful missiles а st bis ironclads. 
The questiun of ballooning, both for observation and for the drop- 
ping of explosives on his decks, would be taken up at once, and 
the electrical world would be agitated anow over the question of 
balloon propulsion by electricity. Electric launches, ranged to 
carry torpedoes would be fit out, to noigeleesly steal out at 
night on their errands of destruction. Electric picket boats of 
smaller size perhaps, would scout the waters in pursuit of infor- 
niation or to convey despatches ; electric submarine boats would 
spring into being by the dozen, and, filled with adventurous spir- 
ita, would seek the enemy, secure from detection below the surface 
of the sea, and carrying enough explosives to utterly destroy the 
proudest war ship of the world. 

It will now be apparent, that in the case of a sudden war (and 
most wars are sudden), there will be an immense amount of work 
to be done in the electrical line alone. (Could our regular Army 
and Navy do all this work in the time allowed? It is probably 
known to all here that our regular Army and Navy are simply a 
nucleus around which fighting forces could be formed. They are 
so small as rega t 
carry on the work in time of peace, and would be wao inade- 
quate in time of war. We should not have enough battle ships, 
monitors, cruisers or torpedo boats ; we should not have enough 
forte; we should not have enough sailors; we should not have 
enough infantry; we should not have enough artillery; we 
should not have enough electricians, Take the single matter of 
laying out and connecting up the submarine mines in New York 
harbor. This is an area covering many square miles, in parts of 
which the mines would be placed at frequent intervals ; every 
mine being accurately secured in its designated place and con- 
nected by cable to the operating room, perhaps miles away. The 
mere labor of constructing, fitting and filling one mine, and after- 
wards taking it out into the harbor and lowering it into place, 
with all ita connections, is no small task ; and what can be said of 
the task of doing this with hundreds of submarine mines? Then 
the work of properly arranging the various cable connections, 
testing apparatus, firing apparatus, etc., necessary for the efficient 
action of the mines would follow. The Board on Ordnance and 
Fortifications have designed all the to o defences, but they 
will not be in practical operation, probably, for many years, and 
a war may come meanwhile. But it is certain that on the out- 
break of any war an immense amount of this work would have to 
be immediately done, because we will never keep the submarine 
defenses of New York harbor on a war footing in time of peace. 

The Navy Department would be even more hurried. We 
should certainly be called upon to commission a great mauy war 
ships, and to equip as commerce destroyers a great many mer- 
chant steamships ; we should have to do all the things that we 
did on the outbreak of our last war, and in addition, we should be 
confronted with the necessity of fitting all kinds of fine appara- 
tus, the necessity of fitting electrical appliances of all descrip- 
tions, besides securing gun-circles in place with mathematical 
precision, and of accomplishing all the manifold fine work that is 
required with the ordnance, navigation and engineering equip- 
ment of a war ship of the present day. And as to fitting on mer- 
chant ships, who is going to fit them out? This operation requires 
technical knowledge. o has it? How many of the merchant 
steamship captains would be able to install and manage a battery 
of even otch line or Driggs-Schroeder guns, or could remedy an 
accident to either gun or ammunition? | 

It being apparent that the regular Army and Navy in event of 
a sudden war would be unable to handle all the electrical work 
that would certainly be thrown upon them, I will propose the 
formation of а corps of naval and military electricians to assist 
the regular Army and Navy in its work. Such a corps might ex- 
ist in every principal seaport town on the coast ; the principal 
one, of course, being the corps with headquarters in New York. 
Electricity being now a recognized factor in both naval and mili- 
tary war, and requiring expert electricians for its full develop- 
ment, there would seem to be just as much reason for an elec- 
trical corpe in the National Guard of the State of New York as for 
infantry, artillery or cavalry, While the members of this corps 
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would be men of technical knowledge, and while its sphere of 
usefulness in war would be because of that technical knowledge, 
it is obvious that the organization should be a military one, and 
that with some modifications it should be governed b7 the same 
principles as govern all military bodies. Being a military body 
under the Governor of the State, it could at once become available 
on the outhreak of war. ` 

It would seem that this corps, like all other corps, should be 
composed of men of various ranks, subject to various duties. 
Many kinds of work would have to be done in war, and many 
kinds of men would be required to do them. On the outbreak of 
war, certain members would naturally elect duty in the Navy ; 
others in the Army. The most obvious and immediate employ- 
ment would doubtless be in the torpedo defence of the harbor, 
under the direction of the general commanding. And who can 
doubt the gratification which that general would feel, when sud- 
denly ordered to defend New York harbor, on finding added to 
his list of subordinates a hundred or more capable electrical engi- 
neers, young, enterprising, accustomed to dificult electrical work, 
familiar not only with electricity in its technical features, but 
also acquainted with the electrical people of New York, with its 
factories, its places of business, and its methods of business. 
These men would become available in a day, and could be at once 
set to work in carrying out the details of the vast and complicated 
system. Their work need not be confined to that purely electrical 
in character, because every electrical engineer is, by training and 
of n cessity, а mechanician, and every sort of apparatus would be 
readily understood by him, and a very slight training will make 
him master of it. Those members volunteering for naval work 
would be equally useful. The ordnance officer at the Navy Yard 
would suddenly find himself overwhelmed with a mass of work 
which he would be utterly unable to carry out without the assist- 
ance of some such sort as this. And for the reason that electrical 
engineers are of necessity mechanicians, a great deal of technical 
work could be entrusted to them ; such as the arrangement and 
fitting of gun 5 the storage of ammunition, the assem- 
bling of guns, etc. Their more immediate and obvious field, how- 
ever, would be the installation and fitting of electric lights, mo- 
tors, telegraphs, telephones, and other electrical appliances on 
board the vessels of war suddenly called into requisition. In the 
matter of fitting out merchant steamships their usefulness would 
be at once apparent. The number of regular officers would be 
found utterly out of proportion to the number of ships; the 
whole Navy would have to undergo an expansion. Only a very 
few regular officers could be assigned to each vessel ; so that the 
majority of officers would have to be volunteer officers, as was 
the case in our Civil War. During the first part of the war the 
command of the different vessels would naturally be intrusted to 
regular officers leaving the other positions to be filled by volun- 
teers. Now, as the commander of a shipis head of all the depart- 
ments of a ship, he cannot give much personal attention to one 
special department. "Therefore, the general arrangement and fit- 
tiug out of all vessels, both regular war ships and merchant 
steamships, would have to be largely entrusted to volunteers in 
all that relates to the electric and ordnance equipments. Now, as 
the work of fitting out ships with electric and ordnance equip- 
ments calls for technical knowledge and experience of a high 
character, it is obvious that a corps of well-trained technical men, 
such as here suggested, would be more than useful, they would 
be necessary. A further field for employment of such a corps in 
time of war is suggested by the fact that the genius of our people 
tends towards constant invention and improvement of all sorts of 
пн and apparatus, and our history has shown that every 
war has brought into being many inventions in weapons of de- 
fence and offence. Can it be doubted, then, that any future war 
would produce more such inventions? And in view of the great 
progress of electrical science since the last war, and in further 
view of the large number of electricians in New York, can it be 
doubted that many of these inventions would be electrical in 
character? Under the stimulus of a national peril, and with the 
resources of New York at command, it is certain that important 
and novel warlike кира of electricity would at once spring 
into being. And while our regular forces of both Army and Navy 
were employed on their specific duties, what more natural than 
that some new Ericsson should arise, and some new Monitor,” 
or other craft, startle the nations of the world? Therefore, be- 
sides the obvious uses to which such a corps as this might be 
placed, there are other uses, no less important, of inventing. con- 
structing and using weapons of defence, the nature of which we 
cannot as yet even faintly conceive. And as few heroes of our 
late war go down to history with more glory than has Ericsson, 
во, perhaps, our next war may produce some electrician now 
unknown, whose fame will outlive the ages. 

It would seem as if such a corps as this could be formed under 
existing laws, and that there would be no difficulty in enlisting 
members. The attractions of the Naval Reserve and of the Na- 
tional Guard seem sufficient to induce a large membership in the 
different regiments, and there is no reason why membership in au 
electric regiment should not be equally desirable and confer equal 
distinction. The qualitications for entrance as regards education 
and intelligence, would be greater than those for any other regi- 
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ment, corps or oattalion. Its military and naval usefulness would 
be acknowledged, and its position in all respects would be one of 
dignity. The larger the membership, the better; provided, of 
course, that due care be observed in excluding undesirable per- 
sons. The whole electrical influence of New York and of the 
country would be at its back, with all its millions of dollars and 
its men of world-wide fame ; and there is no reason why it should 
not acquire a national influencé. The course of instruction could 
be readily carried out, embracing the naval and military applica- 
tions of the purely technical science, with which the members are 
y familiar, instruction being given by regular Navy and 
Army officers detailed for the purpose. This instruction would 
naturally embrace the construction and care of apparatus. It be- 
ing presupposed that there are different ranks in this corps, the 
system of instruction will naturally differ with the different 
ranks. With the higher ranks, it would naturally embrace the 
theory and practice of gunnery, navigation, including compasses, 
and seamanship. Steam engineering would probably not need to 
be taught, it being assumed that the members require very little 
instruction in that branch. For the lower ranks the scheme of 
instruction need not include much more than the handling and 
care of the different apparatus. On the outbreak of war the 
members volunteering for the different services could be subjected 
to certain examinations, and their rank determined by the profi- 
ciency exhibited. As to the details of organization, uniform, etc., 
these need not be entered into here, as they can obviously be 
settled at any future time. My only purpose now is to propose 
to you а plan for meeting an emergency, which may some day 
arise. I would hazard the su tion that the corps or battalion 
should at first include about members, and that it should be 
officered, uniformed and drilled in much the same ways as the 
other corps of the National Guard. I would even advocate a cer- 
tain amount of infantry drill as a means of instilling the military 
idea. Occasional runs in the torpedo boat Cushing,” and fre- 
uent short trips out to sea for target practice in modern war 
chips, would be essential. There would be considerable work, but 
there would be many compensating social and other 1 
I have ventured with much diffidence to put forward this idea, 
but earnestly hope that you will think it worthy of earnest con- 
sideration. My only excuse for broaching it is that it has been 
in my mind for many years, that it has been commended by 
every man to whom I have spoken about it, and that I have been 
urged to bring it to the attention of the electricians of New York. 


THE CENTRAL LIGHTING STATION AS AN INVEST- 
MENT.! 


BY B. E. SUNNY. 


THE central lighting station has been the subject of many 
lectures. It has been discussed from an electrical, mechanical 
and geographical standpoint, until there is not much left to say 
about it. 

Everybody knows now what kind of apparatus to use; what 
steam plant to put in, and where he had better locate his central 
station. If he don’t know, all that he need do is to teil the editor 
of his newspaper that he is thinking about embarking in the elec- 
tric lighting business, with strict injunctions as to secrecy, and 
before he knows what has happened, he will be surrounded with 
a y of dapper young electricians from the nearest big city, 
all brimming with wise supe ons and advice. If he escape 
them,—well, there is no use of discussing improbabilities. 

Central stations, from an investor's standpoint, have not been 
discussed to any extent, however, and as I have had the opportu- 
nity of knowing the financial side of many of them, I may be able 
to make a few suggestions of interest. 

While both the arc and incandescent oe are young, they 
are old enough to give an account of themselves as money makers. 
They are not in their ''infancy," as so many suggest, but are 
almost ten years old, and should stand or fall by the record that 
they have made during that реше o | | 

tt may not be amiss to refer at this time, and in a brief way, to 
the introduction of these two forms of light to commercial and 
domestic use. І 

The arc lamp found а clear fleld, with practically по com- 

tition for out door and store lighting, and was immediatel 
installed in all large cities, to permanently replace the gas and oil 
lamps that for so many years had quite indifferently performed 
the service. The additional cost at that time charged for arc lights 
as compared with gas was very great, but only iu proportion, 
however, to the increased amount of light. Price was of second- 
ary importance, as compared with the great demand for a means 
of making the stores and thoroughfares as bright by night as they 
were by day. The arc lamp became at once & popular and per- 
manent adjunct in the service of the community, and, as years 
have come and gone, it has become more firmly intrenched, so 
that it is now indispensable. While there are a few small towns 
iu the country that have escaped the vigilance or resisted the 
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wiles of the electric light man, history fails to record & single 
instance where the arc lamp has been discarded, and the old 
methods of lighting substituted. 

When we consider what the arc lamp is, it is obvious beyond 
all doubt that it is the best light that has ever been known. 
iant, steady, noiseless ; absolutely reliable, and at the same time 
cheap ; it is permanent, and notwithstanding the inventive 5 
which we live, it will shine on for years into the future. 
is no possible substitute for it as it 1s used now, and while we hear 
of the prospective betterment of this thing and that, how seldom 
we hear anybody suggest that there is soon to be a better light 
than the first-class arc lamp of to-day. The рес шене stage 
has been passed, except as to minor details, and what we have 
now will stand the scrutiny, and defy the inventive genius of the 
next decade. 

The incandescent light has had a hard fight for a position in 
the commercial and domestic world. Coming after the arc light, 
it has met the latter in competition for store lighting, and has felt 
the opposition of cheap gas and cheaper oil, in many instances 
difficult to overcome—especially in house lighting in a community 
where a small difference in price determined the choice of illum- 
inants. Notwithstanding the fierce competition, the incandescent 
light has become a fixed factor,with a future before it that its 
most enthusiastic admirer is more than likely to underestimate. 
Safe, clean, beautiful, and above all, free from the injurious effects 
to health that are induced by the use of gas and oil as illuminants, 
there is only the incidental competition of gas and oil, thas will 
be less and less as years go by, to retard it in its march to suprem- 
acy in the lighting world. 

It seems an inflexible and unvarying rule of the universe that 
we shall suffer, to a r or leas extent, injury to persons and 
property through the imperfections of several great cies in 
the service of the community. Every means by which a 
mass of people are benefited, calls for tribute inthe shape of an- 
noyance, loss and injury, because of its failure to do that for 
which it is designed, uninterruptedly, reliably and perfectly. If 
we will go over the list of public corporations, and analyze the 
advantages and disadvantages growing out of the service they 
perform, we will find this true in every instance. 

The water-works is a priceless boon—an indispensable p 
servant, but how often is the water, so generously distributed, 
so contaminated with impurities that it causes epidemics and 
frightful mortality. It is only a short time since t the water 
furnished in this city was the subject of bitter complaint by the 
press and the peop e- no TI aboot at we have the greatest sheet 
of pure water in the world, by our side. 

he gas works perform a service of equal importance with the 
water-works, but its imperfections are evidenced in the blackened 
walls and ceilings—the vitiated atmosphere, the suffocating of 
ignorant or careless users and the dangers of fire. 

The sewerage system, so vitally necessary and important, 
frequently fails in its work of doing good always, and turns its 
attention to decimating the population. 

The telegraph and telephone, the great time savers in thia age 
where time is precious, vex us to the soul with their shortcomings, 
that seem to be beyond the power of man to prevent or cure. 

The steam railway, performing the greatest public service. 
furnishes a column of disasters in the daily papera, and even the 
slow-going street car, with plenty of time to be El in the per- 
formance of its йш is imperfect, in that it kills so much time in 
doing its work. its sanguinary exploits ended in killing time 
alone, it would not be so , but it occasionally extends its field 
of operations to children and old ladies. 

So it goes through the whole list, and we can contemplate with 
the greatest satisfaction the almost perfect service of the electric 
light, and its greater freedom from the annoyances and losses to 
those whom it serves than the agencies enumerated. True, it has 
contributed to a small extent, in comparison with its large work, 
to the fatalities and losses that the community must suffer for 
employing these public servants, but the circumstances in each 
case of injury or mortality have invariably been of an extra- 
ordinary character, and capable of permanent correction. 

In connection with the success and permanency of the electric 
light, it can be said that no one recognizes the future of electric 
lighting more than our friends in the gas companies, more than 
800 of whom are operating electric lights in connection with their 
gas works. The Directory says that the gas com are 
operating 32,000 arc lights and 140,000 incandescent. it could 
be known in how Peg d instances the individual owners of the 
gas property are also the owners of the electric light plant, it 
would be found that the number of electric lights in control of the 
gas companies is double the number shown. 

In one year—from March, 1889, to 1890—the gas companies 
increased their ownership in electric lights to the extent of almost 
fifty per cent., indicating their faith in a most gratifying way in 
the earning power and permanency of the electric light. 

If statistics showing the growth of the gas business during the 
past five years were available, I think it could be shown that the 
increase in gas consumption is nominal as compared with the 
growth in population, and that aside from the large cities, where 
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the difficulty in stringing wires has retarded the electric light, the 
gas business has only changed with respect to the adoption of 
cheaper methods of manufacture, so as to compete with electric- 
ity. In the smaller cities, towns and villages, the electric light 
ie available for every store and home, however remote, because of 
the inexpensive means that can be used for complete distribution. 

The number of electric light companies operating in the United 
Bitates is, according to recent reports, 1,488 against 968 gas planta. 
This great difference is owing to the large original outlay for a 
gas Comper pared with an electric lighting plant. The 

ormer, 


as com 

Sieh Cee rete iron pipes a in 78 earth, ME 
vy leakage and frequent expenditures for repairs, can 

cover a limited territory, and yet calls for an investment five-fold 
greater than the electric plant. The electric plant, because of the 
great saving in the original investment, is invariably given the 
preference by investors, as is also the case with the electric rail- 
way as compared with the cable railway. Recent figures show 
288 electric railways as кшн 44 cable 5 in 
the United States, while latter has been in practical operation 
16 years, and the electric railway half that time. 

It is a self-evident fact, therefore, that the electric light is an 
absolutely permanent and growing investment ; that it has taken 
its place, in the large cities, side by side with the great public oor- 
рано» contributing its quota to the general service апа com- 


- Ву the excellent methods developed with such в and skill 
the individual is served with light or power, regardleas of quan- 
tity—little or much, and just as his convenience may dictate. It 
is under ре control ; is readily adaptable to the varying con- 
ditions of the demands, and on the whole, calla for no extraor- 
dinary skill to operate. 

Above all, the price at which it can be produced, and that at 
which it can be sold, leave a margin of profit that ought to be 


Actory. 

So far then, we find that the electric light is: First, a commer- 
cial succees ; second, that it is permanently installed in the ser- 
vice of the public ; third, that its imperfections are lees than those 
attached to any other public service. 

I have gone over the condition of the business quite fully for 
the purpose of impressing pe with the fact of its indisputable 
permanency. It is firmly lodged among the соев enter- 

rises, and been for seven or more years. Now, the impor- 

t thing to get at is, How does its record read from the investor's 


standpoint? Does it rank with the water-works, the works, 
the telegraph and the steam railway as a producer of dividends? 
Unquestionably it does. All who are familiar with the operatións 


of lighting plants can bear testimony to the fact, notwithstanding 
the grave mistakes that have been made in planning for, and fur- 
nishing, the service, and which have materially lessened the net 
financial resulta. With the one possible exception of the tele- 
phone, the future of no business has been more greatly underesti- 
mated than the electric light. The telephone people—and I was 
with them for several years—blundered on the growth of the busi- 
ness with the greatest unanimity, and built everything too small. 
The electric 2001 people did the same thing, and now the face of 
wi 


the earth is dot th lighting properties, which were rly 
planned, badly built, and indifferently managed. I have c 
the lighting station with the water-works, the plant and other 


1348 public institutions, in the importance of the service ren- 
ered, and as to financial resultg; but in the matter of construction, 
I am sorry to say, that the average lighting station is inferior. 
Where do we ever find a pumping station in other than a neat 
substantial brick buil ing, rather than in a frame shell, covered 
with tar paper, or tin? e, there are many lighting stations 
expensively and durably constructed, but we can all point out a 
long list, located in cellars, basements, abandoned barns and cheap 
wooden structures, with the usual and customary trimmings of 
second-hand boilers, an engine too old for service in a saw-mill, 
and underwriters’ wire. Of course such a plant is a cheap one, 
and it is within the means of almost any man to start one, but 
with what results? Excessive running expenses, and a succession 
of break-downs and repair bills, until the profits are eaten up, 
and there is nothing left for the owners but to abandon the prop- 
erty or к. out to some one who will reconstruct the plant оп а 
pro is. 

his is one type of non-dividend paying lighting station. An- 
other is the station that is well built, of brick or stone, with good 
steam plant and electrical apparatus, and starte off on its career 
with the App anne of its projectors and patrons. It is a great suc- 
cess, and the patrons increase, until the fact is brought home to 
the owners that they have left no room for more boilers; more 
engines and electrical apparatus, and that to meet the additional 
wants, they must add to the building, and machinery; put u 
another stack and reinforce their pole line. Then begins the Nor 
that endsin the central station becoming an exhibition of engineer- 
ing gymnastics. Engines of various makes are crowded in spaces 
too small for them ; high speed and low speed; big boilers and 
little ones, until the station takes on so many peculiarities that a 
change of engineers is apt to shut it down, until the new man 
can unravel the awful mystery. The remarkable thing about 
such a station is that it generally pays good dividends, for the 
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reason that every boiler, engine and dynamo is worked to its 
fullest capacity, and consequently under economical conditions. 
So long as the machinery stands the strain, the stockholders will 
have cause to rejoice, and it is at this juncture that they would be 
lad to have the demand for lights cease. In the nature of things, 
owever, it is just at this point where the demand becomes par- 
ticularly , and the stockholders are confronted with the 
necessity of rebuilding in its entirety a station but two or three 
pee old, too small for the reasonable demands made upon it. 
e rebuilding means the throwing away of the old station, in 
many instances ; the selling off at a t sacrifice the smaller 
engines and boilers to make room for larger types, and the abso- 
lute loss of the labor and material in foundation setting, steam 
fittings, etc. The shares of stock representing the cost of the 
abandoned continue, however, to be an obligation upon 


pro 
which dividends must be paid. Then during the transition period, 
while part of the work is being performed from the old station 


and part from the new, the increase in the operating expenses 
caused by two sets of men, and the disorganized condition of 
affairs, is very marked. It generally happens, too, that in their 
desire to make the new one & model station, the ares or su 
erintendent devotes all of his time and attention to that wor 
d Save the old station to the boys to run, with the usual 
r 

This is the type of station that changes from a good dividend 
payer to one that, for a time at least, quits paying, and then re- 
gumes ; or if its capital is increased to take care of the rebuilding, 
it can continue its dividends during rebuilding, but on a smaller 
basis, because of the additional number of sharee. There are but 
few central stations in the country that have not already, or must 
within a short time, go through such an experience. 

The remedy is old, and naturally occurs to any one of moderate 

ience. It involves at the outset the selection of a lar lot, 
and the construction of a larger building than we can at the time 
see any poesible use for. There seems to be no reasonable limit to 
the demands that may be made for facilities, во that reasonable 
methods of planning do not seem applicable. A larger lot and 
building does not call for an excessive increase in cost over what 
a smaller property would cost. In fact, the real estate and build- 
ing are generally the smaller items in the original expenditure. 
If then, the boiler room, engine and dynamo rooms are planned 
for indefinite extension, according to the generous proportions of 
the building, not with reference to the growth of the next three 
or four years, but of the next 15 or 20 years, and the machinery 
selected be of a standard type and capable of duplication from 
gear to year, the sacrificing of original investment would stop. 
here are some who calculate the depreciation on the machinery 
of a lighting station at 10 per cent. but many will that the 
estimate is excessive. There is no reason why boilers, engines 
and dynamos, with reaonable care, and the occasional renewal of 
parts subjected to heavy wear, should not last twenty years. I 
refer to standard apparatus, of course, and do not include e i- 
mental types, that are, or ought to be, thrown out after a brie 
use because of their inefficiency. Now if we start out right, with 
plenty of room, with standard machinery, and the territory that 
we have is the increase is sure to come, and can be 
for gradually, by the addition of a boiler, an engine, ora dynamo 
without throwing away any part of the original investment until 
itis worn out. The whole secret of dividend-paying enterprises 
is in their ability to run reliably, every day and every year, with- 
out subjecting the machinery to excessive and abnormal demande, 
and in the avoidance of rebuilding or abandoning original invest- 
ments. There is no lighting property to-day that cannot pay a 
dividend, and earn enough above it to add to the plant 
as the demand may е а 

There is no fixed rule as to the dimensions of a station building 
that will serve the wants of ite patrons, present and prospective. 
The growth of the business has heretofore been beyond the calcu- 
lations of the most enthusiastic. The same statement is true 
with the telegraph and telephone. The Western Union officials 
are building additions on their already mammoth structure in 
New York that will increase the facilities four-fold. The great 
telephone building on Cortlandt street, designed four years ago 
to furnish all the service below Canal street. is inadequate to meet 
the demands. The telephone building in Chicago, but three years 
old, is badly crowded, while in the electric light branch of the 
service, the Arc Light Co. and the Edison Co. in Chicago have, 
after two years' operations, exhausted their facilities for extending 
in their present quarters. Rebuilding is in process, or under con- 
вое at Omaha, Denver, Milwaukee and other cities in the 

est. А 
We cannot complain of this most prosperous condition of 
affairs. Rather do we congratulate ourselves on the increasing 

wth in population, which does not come to the large cities only, 

ut to the small ones, and to the towns and villages all over the 
greatest Nation that the world ever knew. 

With the increased number of people, comes the increased de- 
maud for everything, and what, more than light,—and the electric 
light at that! Is it not wise, therefore, to pattern after the most 
substantial and permanent institutions of the time, and build, not 
for the present aud the immediate future, but for twenty-five or 
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more years ahead of us? What is now standard may be obsolete 
ten years hence, but at the same time, standards are slow to 
chauge, and with the economical and efficient boilers, engines and 
electrical apparatus of to-day, we are safe to embark in great and 
important investments, and leave the almost impossible task of 
improving on what we now have to take care of itself. 


GENERAL INSTRUCTIONS FOR OVERHEAD LINE 
CONSTRUCTION FOR ELECTRIC RAILWAYS. 


THE large amount of overhead railway work now in course of 
construction and the large number of roads which will undoubt- 
edly be constructed in the future makes it desirable to have some 
clearly defined rules for the construction of overhead work, as 
well as that relating to the ground conductor. Our readers will 
therefore be interested in the admirable general instructions re- 
lating to this part of railway work, which have been issued by the 
Westinghouse Electric and Mfg. Co., and which if carried out 
faithfully cannot fail to result in a substantial and lasting con- 
ductor system, with the least possible annoyance to the public. 


Franchises, Permits, Etc.—The owners of the railway must 
secure all nec franchises and permits from public authori- 
ties, or private individuals, for properly carrying on the work of 
construction, including permission to set poles in the most advan- 
tageous positions, and to run guys where necessary. They shall 
also do all necessary removal or trimming of trees, and 1 be 
responsible for all necessary removal of existing wires or poles or 
other impediments. 
` Contractors.—The contractors shall comply strictly with the 
local laws governing their work. and are responsible for all unlaw- 
ful damage done by their employés in the progra of their work. 
They are required to do all the carting and storing of material, to 
en all horses, wagons, men and material for carrying on 
work. 

Completion of Work.—Each branch of the work must be 
pushed rapidly to completion as taken up, all re-sodding, paving, 
etc., promptly done, and all debris and material removed. All 
break downs, or deteriorations of the work, which shall occur 
before the final completion and acceptance of the whole, shall be 
repaired and made good by the contractors at their own expense. 

Inspection and Acceptance of Work.—The Electric Company 
may appoint an inspector, who shall have authority to decide and 
direct how every branch of the work shall be done and what 
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Fic. 1.—METHOD OF CONNECTING GROUND WIRE, SINGLE AND 
DOUBLE TRACK. 


material shall be used. He may at any time order such changes 
and removals as he may see fit. If the inspector orders any work 
done or materials used which are not properly included in, or 
covered by, the contract, he shall give a written order to the con- 
tractors, specifying, as nearly as possible, the amount of labor and 
material involved. The inspector will give a written acceptance 
to the contractors when he considers their work properly 
completed. 


TRACK AND GROUND CONNECTIONS. 


On all roads where the size and material of the continuous 
ground wire are not particularly specified, No. 0 B. & S. galvan- 
ized iron wire shall be used. All joints in it shall be soldered. It 
shall be stretched taut, and secured to croas-ties or stringers with 
galvanized staples. It must be so deep in the ground that it can- 
not be reached by wheels, etc. It must be run close to one rail 
and connected to each rail bond it рее by а wrapped soldered 
joint. Every 150 feet a branch of No. 0 B. & S. wire shall be sol- 


THE ELECTRICAL ENGINEER. 


[Oot. 29, 1898. 


dered to the continuous ground wire and to a rail bond on 
other side of the track. here there is a double track, there mu 
be a cross wire every 150 feet, which is soldered to bonds 
ground wire on all four lines of rail, and is the only cross co 
tion required. It must be of No. OB. & S. (See Fig. 1.) 

Between the enda of all consecutive rails, of whatever form, 3 
rail bond, the Electric Company's standard pattern, shall be 
This bond is shown in Fig. 1. e holes in brass or copper 
must be bored to fit rivet and wire, not punched. The end 
wire must be put ee block, and upset so that it cannot pull 
out, and the whole bond must be covered with half and half sol- 
der. Tne rivet must be Norway iron, ү, inches in diameter. and 
of just sufficient length to pass through flange or web of rail and | 
be riveted. 

The best place for rivet holes in different kinds of rails depends 
to a great extent on paving and other conditions. The rivet must 
always pass through the rail, and be upset into a counter-ainking 
at the end of hole. No part of the bond must be exposed or 
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Fig. 2.—METHOD or CowNECTING GROUND WIRE TO Ran. 


placed in such a manner that it can be touched by wheels or 
that the movements of the rail will tend to break the wire. The 
admissible positions for rail bond rivets in girder, T and tram rails 
are shown. (Fig. 2.) No rail bond may be less than 10 inches in 
length, and the bonds must be slack when in place. but as short as 
the conditions will permit. Where short pieces or castings, such 
as switches, frogs, or curve castings, occur in track, the pieces 
must be connected up.in the same manner as consecutive rails, 
‘and each bond soldered to the continuous ground wire. | 
' In steam railway crossings, each piece of rail must be connec- 
ted to the continuous ground wire. Where a draw bridge is 
crossed, the rails on either side should be connected by a No. 0 B. 
& S. copper wire, weighted to the bottom of water, with such 
connection as is necessary for rails on draw. 
Cables or wire leading from rails to dynamos must be soldered 
to continuous ground wires and bonds on all lines of rails, and 
must be connected to the positive terminal of dynamos. When 
ground feeders are run, they must be ins ilated in the same way 
as line feeders, but must, if poesible, not be run on the same line 
of poles, and in no case must they be run on the same insulated 
pole tops. | 
POLES. | 


Wooden Poles.—Must be 80 feet long, and, for use on straight 
lines must not be less than 7 or more that 8 inches in diameter at 
top when finished, and they must not be less than 10 inches in 
diameter 5 feet from the butt. They must be of sound chestnut, 
cedar or Georgia pine, may be sawed or natural round, but in both 
cases must be dressed smooth and coned at top, cones having two 
coats of paint. 

Poles for Corners.—At curves, and for the ends of line, or which 
in any way bear part of the pull of the trolley or feed wires, must 
be not less than 8 inches in diameter at top and not less than 
12 inches at a point 5 feet from the butt. All poles must be 
serene and uniform and free from shakes, checks or large 

nots, | 

Iron or Steel Poles. —Of whatever form shall be of а strength 
and stiffness at least equal to the wooden poles specified.. A pole 
made of three sections of extra heavy pipe, top section 3-inch pipe 
5 feet long; middle section 4-inch pipe 6 feet long, and bottom 
5-inch pipe 16 feet long (these lengths do not include the lap in 
joints), is sufficient for light work. All joints must be made per- 
fectly rigid and as strong as the adjoining pipe, with proper pro 
visions against telescoping. i 

All iron poles must have a thoroughl 
which wires are secured. This shoul 
wood plug in pole top, boiled in paraffine. The top must protec! 
the plug entirely frum water; it must have a deep petticoat ex- 
tending at least 1 inch below pole top, and standing at least ! 


insulated iron top, to 
be mounted in a hani- 
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inch clear of it on all sides. This top must be fitted with fixtures 
for securing span wires and insulators for feed wires, etc. ; 

For Curves.—Angles of feed wire, and ends of line, etc., extra 
strong poles must be used. "There is nothing in the work of build- 
ing a line so essential to its durability and good working as is the 
perfect rigidity of corner poles. e top section of curve poles 
should in no case be less than -inch extra heavy pipe, and of 
course special insulated tops must be provided for them. Corner 
poles must be fitted with strong eye-bolts below the wooden plug 
for fastening guys. 


Fic. 8.—METHOD OF PLANTING Woop POLE AND IRON POLE. 


Pole Setting.—All poles on 1 line work shall be set 6 feet 
in the ground. Large stones shall be tamped hard against butt of 
le on side away from rails. Where practicable, pole should 

r at surface of ground against curb stone, or have the space 
between it and curb stone filled by another stone or stones. 
Where there is no curb stone, a timber not lees than 4x8 inches and 
8 feet long shall be laid against the rail side of pole, 6 inches below 
the surface of the ground. A large stone, at least 2 feet long and 
1 foot wide, should be used in place of timber when practicable. 
All poles sball be tamped solidly. (Fig. 8.) 

n setting iron poles, good cement concrete must be used. The 
quality of the concrete should in all cases be good at the top and 
bottom of holes, and large stones may be used at these points to 
advantage. The hole in which an iron pole is set should be at 
least 20 inches in diameter, and filled with concrete, which should 
be given ample time to set before any strain is put on it. Polesof 
wood or iron for straight line work should have about 8 per cent. 
of rake away from street. (Fig. 8.) Wherever possible, the line 
of the tops of poles should be at a uniform height from rails, and 
the ground around poles should be graded to give the pole the 
proper depth of setting. 

oles which support part of the strain of curves or bends of 
trolley or feed wires must, in all cases where it is possible, be 
thoroughly head guyed. When this can be propery done, no extra 
precautions need be taken in setting, and pe es should be set nearly 
vertical. The same applies to poles which support ends of. lines. 

Guy stubs must be anchored 5 feet in ground, and their tops 

- must be 6 feet above ground ; the stubs must be at least 8 inches 
in diameter, and must rake well towards pole top or point directly 
towards it. Guys must make no metallic contact with insulated 
pole topsor with any other wires which lead from the pole. Guys 
must be made of twisted (doubled) No. 6 galvanized wire or some- 
thing equally strong and durable. (Fig. 4.) When guys cannot 
be used on the poles above mentioned, they must be set 7 feet deep 
in a hole 30 inches in diameter and built in solid with stone and 
concrete. Poles shall not be more than 125 feet apart, except 
where a greater distance is unavoidable. 

In all cases where the character of the soil or the nature of the 
strains make the ordinary method of setting poles inadequate, 
precautions must be taken to make poles sufficiently firm, and 
whenever poles yield under the strain put upon them, the Electric 
Company's inspector may have them re-set at the contractor's ex- 


pense.. This may also be done when poles are displaced by undue 
Strains imposed by contractors in building line, etc. 

. When the poles are not set by contractors who put up the wires, 
the latter must assume responsibility for the rigidity of curve and 
terminal poles, and their work cau in no case be made acceptable 
unless these poles are thoroughly strong and firm or properly 
guyed. 

FIXTURES 


All insulator pins and pin brackets shall be of the best oak or 
locust. Pinb eta shall be secured to pole with one 5-inch and 
one 7-inch lag screw. 

Cross Arms.—Shall be of the best pine, 934 x4M inches, painted 
with two coats Indian red. They must be secured in perfectly 
fitted gains with two 7-inch lag screws. Insulators must be extra 
heavy, such as are made for the largest sizes of wire. Where 
sharp eee maro with heavy wirer; two or on croes Tie 
must be used, and where n , iron pins an paraffin 
wooden insulators may be uel ш т 


WIRE CONSTRUCTION. 


Span Wires.—Are to be of stranded wire, & inches in diameter 
made of 7 wires without а core. They must secured to eye- 
bolts which pass through pole and have a nut on the opposite side. 
These bolts to be of 3€-inch vanized iron. With iron pole a 
suitable eye must be provided for span wire. The height of eye- 
bolts from the rail must be uniform on streets of equal widtb, and 
must be such as to hold the di тае at a height of 19 feet from 
the ground. A span wire must allowed to sag about 8 per 
cent. of its length. When first put up, span wires must be left 
with one temporary connection, and must be carefully pulled up 
to uniform angle after trolley wire is run. They must in no case 
be connected so that slack cannot be readily taken in. 

Span wires proper are only to be used where the line is per- 
fectly straight. here there is any lateral strain on trolley wire, 
double pull-off brackets must be used, with wires of the same 
material as span wires, leading to opposite sides of street. 

Trolley Wire.—Must be put up in as long lengths as can con- 
veniently be handled. The ends must be secured to a long V 
made of double у, stranded wire and led from securely guyed 
poles ; it must be connected to this V by an insulator of suitable 
strength. Trolley wire must be drawn to a moderate tension only, 
allowing about 18 inches of sag in 125 feet. In hot weather it 
should be drawn slightly tighter. It must be run off large reels, 
on which it is carefully wound ; it must not be bent, kinked or 
scratched. The practice of temporarily securing long lengths of 
trolley wire and allowing by guess-work for each curve is not 
approved, as it is sure to cause inequalities of tension in line or 
improper position of curves. Curves should either be completed 
as they are reached by the trolley wire, or should be built succes- 
sively after the wire is up, an ample amount of slack being pro- 
vided and carried ah as the curves are completed, the line 
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Fig. 4.—Guy STUB AND OUTRIGGER. 


being permanently drawn to the proper tension and bridled as 
each is reached. . | 

The hanging line insulators which support the trolley wire 
shall be clamped on (not soldered) after the line is accurately in 
place and all curves completed. . 

Joints in trolley wire shall be made in suitable brass tubes with 
tapered sides; they must be soldered by pouring, must be wiped 
smooth and must bear a strain equal to the strength of the wire 
itself. Joints shall not occur in, or near, curves. 
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Construction of Curves.—The positions of poles near curves 
should be carefully selected, and the poles must be permanently 
guyed, or otherwise properly strengthened, before work of run- 
шо wire 1 bey At the beginning and end of each curve 
the line must be bridled to the corner pole and one on the opposite 
side of the street. The fixtures for these bridles serve as the first 
and last pull-off brackets. They must be carefully swetted to the 
wire. Not more than five pull-off brackets shall be used between 
these bridle fixtures on a 90 per cent. curve, except where the 
curve is very long. 

Pull-off Brackets.—The pull-off brackets shall be at equal in- 
tervals and soldered to the wire. They must be so placed that 
the trolley is exactly in line with the wire as it passes them. To 
accomplish this the bracket must be more or less inside of line 
vertically over the centre of the track, the height of the wire and 
the radius of the curve determining the position. 

Pull-off wires shall be of the same material specified for span 
wires. They may be secured either directly to eye-bolt on pole or 
to a stout galvanized iron ring at a suitable distance from pole. 
On double curves, etc.; insulators shall be used only on wires 
which run to poles. . Where short wires are used to connect pull- 
off brackets (for instance, those which lead to the brackets on the 
inner curve) no insulators shall be used. 

The weight of curves must be supported by double pull-off 
brackets, with wires leading to opposite side of street. Fig. 5 
shows & sample curve. On all curve construction the greatest 
neatness and strength will be insisted on; the minimum possible 
number of wires and insulators must be used; the angling of 
wires must be advantageous ; every wire must be made to serve 
as many purposes as poesible. | | 

Switches, crossings, circuit breakers, lightning arresters, etc., 
etc., shall be used when and in the manner specially directed. 

All Material and Fixtures.—For line work shall be of the form 
supplied or specified by the Electric Company. All joints and 
connections in insulated wires shall be covered with three layers 
of the best weather-proof tape. All ungalvanized iron work and 

wooden insulators shall be thoroughly and neatly painted with P. 
& B. paint. Joints in feed wire must be of a neat, strong and 
Approved form, thoroughly soldered. No telegraph joints will be 
allowed in wires larger than No. 0 B. & S. 

Feed Wires.—These must be put up to gauge specified and 
must be 97 per cent. of the conductivity of pure copper. They 
must be put up without kinks or injury to the insulation and in 
lengths of not less than 500 feet. Feed wires must be led into the 

wer station DUE suitable rubber or porcelain insulators. 

very connection to the trolley wire must be made through one 
.of the span wires, which must be fitted with an insulator at each 
end, and connected to the feed wire by an insulated jumper of 
No. 6 B. & 8. wire, soldered to both. Connection to the trolley 


Fig. 5.— METHOD OF CONSTRUCTING OVERHEAD CURVE. 


wire must be made by an insulated hanger, similar in appearance 
to the regular insulators. These span feed wires must of the 
same material as regular span wires, but covered with the best 
weather-proof insulation. Where feed wires-have to be led under 
water, the best armored cables must be used and suitable terminal 
fixtures. | s. as i 

Guard Wires.— Wherever there is great danger of crosses with 
telephone, ipii a or other wires, through their falling on the 
trolley wire, guard wires must be used. They must be of No. 8 
B. & S. galvanized iron wire, and must be hung to n wire of 
the same material as the ordinary span wires. Guard wire must 
be 18 inches or more above the trolley wire. They must be in- 
sulated from the span wires, and the span wires must be insula- 
ted from the pole tope. Porcelain insulators may be used, but 
must have no sharp edges. 
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On single track work, pan wires must be four feet apart, 
with the trolley wire midway between them. On double track 
work, three wires will be used, one two feet outside of each trolley 
wire and one in the centre. Guard wires should not be used 
except where the need for them is very positive and where their 
construction can be made simple and effective. A complication 
of guard wires will always be a source of trouble. 

j .—When the trolley wire is hung to outriggers 
instead of span wires, the insulators must be so constructed that 
they will bear the lateral strain from the wire where the line is 
not straight. The outrigger arm must be insulated from the pole 
when the latter is of iron. (See Fig. 4.) 


BLEAKLEY'S BURGLAR ALARM DOOR HINGE. 


The accompanying engraving illustrates a very simple hinge 
designed by Mr. Wm. M. Bleakley, of Verplanck, N. Y., with the 
object of affording a ready means of connecting doors with burg- 
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BLEAKLEY’s BURGLAR ALARM Door: HINGE. 


lar alarm systems. As these systems are operated, according to 
the requirements, both on the open and closed circuit plans, the 
inventor has so designed the hinge that it can readily be applied 
to both. As will be seen, the hinge has mounted upon it a spring 
which is insulated from the metal of the hinge, and has a ter- 
minal, 8, to which one side of the circuit is attached. On the 
other leaf of the hinge there is fixed a small knob, a, of hard rub- 
ber, so placed that, when the door is closed the knob pushes the 
end of the spring out of contact with the other leaf, and thus 
breaks the circuit. Now, the slightest movement made to open 
the door moves the knob, 4, from under the spring, allows it to 
come down on the opposite leaf and closes the circuit, which 
rings the alarm. 
т ere the closed circuit method is employed the spring is 
removed to the lower part of the hinge and then comes in contact 
with the metal knob, B, so as to close the circuit when the door is 
shut. Upon opening the door the spring falls away from the 
metal knob, but, without touching the leaf, remains with its end 
free, thus leaving the circuit open. 

The device is evidently very simple and meets both kinds of 
service. 


PROPOSED HYDRO-ELECTRIC POWER STATION AT LYONS. 


In Lyons the number'of domestic manufactures is very great, 
80 that it offers a promising field for the distribution of power by 
electricity. A project to make use of the water power of the 
Rhone is now being inquired into by the Government. The pro- 
moters of thescheme have constituted themselves into a 5 
(Syndicat Lyonnais des forces motrices du Rhone), and they po 
pose to spend nearly three quarters of a million sterling in dig- 
ging a navigable canal 18.6 kilometers long, and establishing a 
hydro-electric generating station, having an output of 12,800 h. 
p. It is estimated that a charge of about 125fr. per h. p. year 
will yield a faír return on thecapital outlay. Hitherto considera- 
tions connected with the navigation of the river have prevented 
any utilization on a large scale of the Rhone waters; but the 
present scheme overcomes that objection by the construction of 
the navigable canal. 
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THE GIBBON DUPLEX RAILWAY TRACK. 


_THE appreciation of ио ав the leading power for street 
Ee Say роон. has led to belief in more than one quarter that 
a radical change will soon be demanded for the improvement iu 
track construction. The essentials deemed necessary for this 
Improvement, not only for electrical propulsion but for any other 
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Track Co., of this city, and received very marked attention at the 
late Buffalo Street Railway Convention. 

The accompanying illustrations show the system to consist 
essentially of four parts, namely, the rail proper, the chairs, the 
tie-rods and automatic lock w The rail is made in two sepa- 
rate sections, called the head section, and the flange section. 


power, are :— 
1. All material used in track construction should be of an 


. 


(ESS 
PERSPECTIVE VIEW OF SINGLE CHAIR. 


imperishable character. 2. Its design should be simple, and its 

ts few, and easy of accees, so that only the part worn may be 
renewed with rapidity and with little disturbance to the street 
pavement. 3. It should possess lateral as well as vertical strength, 
and be able, under any circumstance, to keep true alignment, 
grade and gauge. 4. It should have absolute permanent contact 
of metal throughout the whole length of line, and under every 
and all circumstances be free from any depressions at the connec- 
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The head section has a girder directly beneath the centre of the 
bearing surface. The flange section presents a bearing surface 
similar to the flange of a side bearing rail, and has a girder 
directly beneath the centre of the bearing surface. The two sec- 
tions combined form a double girder side bearing rail, the girders 
acting as a wall for the support of the paving. ; 

The chairs are of two kinds. The joint chair and the inter- 


GROOVED RaIL. SIDE BFARING RAIL. 


two T- 


mediate chair; the joint chair being sok and havin 
y one. Both, however, 


shaped slots and the intermediate chair on 
have a large area of bed plate surface. 

The T-shaped slots are to receive the tie-rods and wedge keys, 
and it will be noticed that the wedges not only lock the rails and 
chairs, but lock themselves in pare so that there is no danger of 
their being jolted out of place by the action of the cars. 

. The tie-rods are ordinary strips of iron or steel about 2 inches 
іп width and from 3$ inch to \ inch in thickness, which are slot- 
ted to the guage required ; these slots receive the lower edges of 
the ers of the head” and flange rails. 

n AT DE ПАК, the chairs are placed in 
pared foun 


ition on their pre- 
tion of concrete or stone, and the tie-rods are slipped 
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THE GIBBON DUPLEX RAILWAY TRACK. 


tion of rails, in order that the load which it has to carry may be 
transmitted uniformly, steadily and rapidly, with the least possible 
oscillation. 5. It should be of the stringer form, to act.as a wall 
for the support of the paving. 

A railway track composed solely of steel and iron, evidently 
insures the durability of character, and longer life and better ser- 
vice, than a structure composed of steel and timber. Such a 
structure would possess the strength laterally, as well as vertically, 
80 that neither the lateral thrusts from the heaviest trucks could 
disturb its alignment, or the heaviest cars, running on it, cause 
permanent depression at the joint. 

A track designed to meet all these requirementa was exhibited 
by Mr. Gibbon, chief engineer of the Gibbon Duplex Railway 


through the slots in the chairs so that the slots in the tie-rods cor- 
respond to the slots in the chairs. A pair of joint chairs, with the 
tie rods, are placed every 15 feet, and the intermediate chairs and 
ufi e every 5 feet, thus tieing and chairing every five feet of 
track. 

After placing the chairs and tie-rods in position, a wooden 
template of the girder of each section of the rail is placed longi- 
tudinally in the grooves in the chairs, which operation spaces the 
chairs and gives alignment. The trenches are then filled with 
sand and firmly tamped ; this being done, the inner template is 
removed, and the girder of the flange rail dropped in place. The 
outer template is then removed, and the girder of the ‘ head ” 
rail dropped in place, but in such a manner as to break joints, the 
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ends of the flange" rails being covered by the solid head rail, 
and the ends of the head rails supported by the solid flange rail, 
thus making a compound rail. 

The completed rail forms a box filled with sand, presenting a 
9' x 6” beam for vertical and lateral stiffness. 

After the two sections of rails are placed in proper position, 
the automatic lock wedge keys are driven in place. 

The keys are so made that the narrow edge binds on the chairs 
onlv, the slots of the rail being longer than the width of tha 
wedge. The broad edges bind on the rail; by this means, the rail 
is allowed to expand and contract by sliding on the broad surface 
of the wedges, thus giving continuous contact of metal at the 
joint with power to expand or contract in the space allowed by 
the engineer. 

The rail being rolled in two parte, it is obvious that either can 
be renewed without discarding the other, thus insuring maximum 
wear with minimum waste of rail and with little disturbance to 
the pavement. 


FLOOD'S CAR STARTER FOR GRADES. 


The heavy currents usually required to start a car from a dead 
standstill to its normal speed are sufficiently marked even ona 
level track, but become a source of much annoyance and not in- 
frequently of harmful strain upon the mackinery, as in this case 
the car is obliged frequently to start with the brakes on, this lat- 
ter condition being necessitated in order to prevent the car from 
running backwards down hill. 

To avoid these necessarily excessive strains, and, indeed, to 


The great advantage over the old way in starting with the brake 
on, and jn а saving of power there is achieved, will be readily 
apparent. 

These starters are in use on all the thirty-twocarsof the Albany 
Railway Company, Albany, N. Y., and have proved so satisfac- 
tory that no car is allowed on the road unless equipped with one. 
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Fig. 2.—FLOOD'S CAR STARTER. 


The grades on this road are amongst the steepest in the country, 
but with this starter the cars are able to stop when and where 
they . They are simple and easily kept in order. and do not 
interfere with the wiring or motor mechanism of electr o cars. 
and can be placed on any style of car or truck. If needed they 
can be attached to both ends of the truck. 
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Fic. 1.—Тне FLOOD CAR STARTER. 


assist the motor in its work of starting the car, Mr. P. Flood, of 
Albany, has designed a simple car starter. 

This starter consists of a dog or engaging bar, theend of which 
is pointed to facilitate its engagement in the pavement or ground 
between the tracks, and is pivoted to a sliding bar running under 
the rollers which reduces the friction toa minimum. On the elid- 
ing bar is a spring which compresses with the load, and so that 
the compression will be proportionate to the load. Thus, as soon 
as the car starte forward the resilient force of the springs aids in 
propelling the car in its forward movement. | 

he accompanying engraving, Fig. 1, shows a view of the car 
with the starter attached, and Fig. 2 shows a view of the details 
of the apparatus, which are exceedingly simple. The dog serves 
as a check or stop to prevent the car from running backward, and 
could, and is meant to, be used should the brake fail. It is oper- 
ated by the driver by raising and lowering a foot lever attached 
to the dog by cables running on pulleys. hen he wishes to stop 
on a hill. he drops the dog. applies the brake, and when the car 
stops, releases it, allowing the weight of the car to rest on the dog. 


PRIVATE TELEPHONE LINES IN GERMANY. 


The German postoffice until recently held the sole right of 
erecting or licensing рае telephone installations, thus practic- 
"ү prohibiting the development of telephony in Germany. On 
July 10 the Royal High Court of Justice decided, however, that 
the government had no right to restrain or prohibit the plaintiff 
erecting and maintaining private telephone installations. The 
decision was an important one, as it released private enterprise. 


NEW ELECTRIC ROAD AT RICHMOND, VA. 


Newspapers from Richmond report the successful starting up 
of the new road of the South Side Land and Improvement Com- 
pany, i by the Equitable Electric Construction Company, 
of Philadelphia, whose noiseless gearing gives great satisfaction. 
The road starts with five cars of the vestibule pattern. 
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Incandescent Electric Lighting. 
and John W. Howell. Illus. 
trand Science Series. D. Van 
1890. 50 cents. 


'THIS admirable addition to an admirable series comprises three 

pers. The first is “ A Practical Description of the Edison Sys- 
tem,” by W. Latimer. It enters into a variety of details, and 
touches upon all points of interest with intelligence and success. 
The generator, lamp, meter, and other parts of the system are dis- 
cussed in such a manner as to be useful even to those who do not 
follow electrical engineering as a profession. The next paper, 
that by Mr. Field, deals with ‘‘The Design and Operation of 
Incandescent Stations.” It is based on Mr. Field’s experience, 
especially that gained in the fine station built and equipped by 
him in Brooklyn. The third paper by Mr. Howell treats of The 
Maximum Efficiency of Incandescent Lampe." It was read some 
time ago before the American Institute of Electrical Engineers, 
and now appears as a welcome permanent addition to the meagre 
literature of the glow lamp. It shows just what are the true con- 
ditions to aim at in running a plant, and formulates the law that 
the total cost is always a minimum when the cost of lamps is 
about 14.5 or 15 per cent. of the total cost of o tion. Alto- 
gether the book is one we can heartily recommend. 


BY L. H. Latimer, C. J. Field 
aper. 140 pages. Van Nos- 


ostrand Co. New York, 


Generation, Distribution and Measurement of Electric Current 

for Light and Power. By A.J. Lawson. M. Can. Soc. C. E. 

A paper read before the Canadian Society of Civil Engineers. 

Dean 1800. Printed for the Society by John Lovell & 
n. | | 


THIS is an extremely interesting review of the subject sug- 
by the title, and embraces, moreover, a valuable historical 

h of the development of electric light and power in the Do- 
minion. Mr. Lawson has collated his facts with great industry 
and handled them with no less intelligence, and his paper is, so 
far as we know, the only treatise of its kind thus far published in 


It is not necessary for us to go over the technical matter that 
forms a large part of the pamphlet, since it is an old story to our 
readers, but we may note the fullness of data as to many of the 
details, and approve the practical advice that Mr. Lawson gives 
in a kind of running comment. He is also to be praised for sup- 
plementing the text with so many excellent illustrations. Speaking 
of the work done in Canada, Mr. Lawson says that ten years ago 
there was not a single electric lighting plant in Canada. The first 
installations were of the Brush system, a pioneer evidently in the 
Dominion in arc work, as well as everywhere else. In 1882, two 
Maxim incandescent plants were installed in Montreal. In one 
instance, earth return was used, and in the other mere single cot- 
ton-wound magnet wire was used. The same yeara contract was 
closed for a large Edison installation at Cornwall. At the present 
time—says Mr. Lawson in his paper, which is now a few months 
old —there are 18,580 arc lights in the Dominion and about 70,765 
incandescents. Mr. Lawson states that 4,520 h. p. of water powers 
is used in lighting and motor work. He hazards the opinion that 
within the next ten years, three-fourths of the incandescent light- 
ing in Canada will be done by the alternating system, while a 
large proportion of the mills and factories within five and ten 
miles of water power will be operated by electric motors by means 
of that natural agency. 


ELECTRIC RAILWAY WORK AT OTTAWA, CAN. 


A great sensation has been caused in Ottawa by the award to 
Ahearn & Soper of the electric railway contract by the city alder- 
meu instead of to Howland & Gemmill. The Free Press of Octo- 
ber 21 says: ''Theofferof Messrs. Ahearn & Soper to construct the 
proposed electric street railway has created a sensation,and the mat- 
ter was the topic of general conversation to-day. Messrs. Ahearn 
& Soper began the electrical business in Ottawa in 1883. Reference 
to Dun, Wiman & Co., shows that the tirm is to-day rated at from 
$150,000 to $200,000, and while the business they have done has 
largely been in contracts outside of Ottawa, they have built up an 
electric light business here that has been characterized as the most 
successful in Canada. Their principal contracta have been with 
the C. P. R., Bell Telephone Company, Mackay-Bennett Cable 
Company, of New York, North American Telegraph Company, 
and many other corporations of a more or less influential charac- 
ter. The Chaudiere Electric Light Company was organized by 
Messrs. Ahearn & Soper, with a capital of $400,000, which has 
since been increased to $500,000, and the stock of the company is 
now at a premium of 125. For the last four years the firm have 
einployed from forty to fifty men, who are residents of Ottawa, 
on construction work from spring to fall." 
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LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents. 

Anonymous communications cannot be noticed. 

The Editor respectfully requests that all communications may be drawn up as brief 

: and as much io 1M point. ae posriolé; 4 

to facilitate reference, correspondents, when referring (o any letter previ- 

ously inserted will oblige by mentioning the serial number of such letter, and of 
the page on which it appears. 

Sketches and drawings for illustrations should be on separate pieces of paper. 


АШ communications should be addressed Evitor or Tug ELECTRICAL ENGINEER, 
180 Broadway, New York city. 


THE HEDGEHOG TRANSFORMER. 


[142.] We notice that you say in a note that a hedgehog trans- 
former is admittedly less efticient at full load than a closed iron 
circuit. There is a general impression to this effect, but we think 
it is unfounded. Mr. Swinburne. in his British Association paper 
last year, showed that a ** hedgehog” could be made more effi- 
cient than any possible form of closed iron circuit, unless some 
new brand of iron is discovered. 

In England, where low frequencies and high pressure are 
used, quite small hedgehogs give 95 per cent. efficieucy. In 
America low pressures admit of larger wires, and high frequencies 
are used, and some transformers we are sending over give 96 per 
cent. We do not consider full load efficiency of much import- 
ance, but this point is worth mentioning. 

SWINBURNE & CO. 

Lonpon, Sept. 25, 1890. 


EFFICIENCY OF TRANSFORMERS. 


[148.] Mr. Steinmetz's letter, in your issue of Sept. 8, criticises 
my statement that the maximum value of the primary current 
corresponds with the zero value of the E. M. F. if there are no 
Foucault currents, and he points out that if there is also no hyste- 
resis, and if the primary E. M. F. varies harmonically, the primary 
current does too, and does not lag a quarter of a period, but a 
little less, 80 as to allow for the waste of power in the primary 
coils. This is quite true, and admitted, assuming и to be invari- 
able, but the primary loss due to the magnetizing current is, I 
imagine, about y of a watt, or something of that sort, and would 
not show on the curve referred to. I did not, however, refer to 
the primary E. M. F. in particular, and if Mr. Steinmetz will look 
up the curve referred to he will find the maximum value of the 
primary current is also before the zero of the secondary pressure. 

Mr. Steinmetz also accuses me of stating that the Foucault 
current curve must be similar to the primary current curve; I 
said similar to the electromotive force curve. Neglecting the 
magnetizing current, it is similar to both primary and secondary 
E. M. F. curves; 80 we are agreed as to this point. I cannot see 
how either Foucault or secondary currents can give back power 
to the primary circuit unless these circuits have capacity or self- 
induction. To give the effectein Ryan Plate XIII., p. 19, enormous 
electrostatic capacity would have to exist in the circuits of the 
Foucault currents, which is impossible. | 

Mr. Steinmetz has, I am afraid, misunderstood what I said 
about the resistance of the incandescent lamps used to measure 
the primary current. I did not refer to any difference of resist- 
ance under a direct and an equal effective alternating current or 
pressure, but to chance of error through accidental confusion of 
the instantaneous and the effective pressure on the lamp or lamps. 
Prof. Ryan has kindly cleared up this point, showing that no such 
error was made. JAS. SWINBURNE, 

WIMBLEDON, LoxDox, Sept. 23, 1890. 


THE CANADA-AUSTRALIAN CABLE. 


With regard to the projected cable between Canada and Aus- 
tralia, a cable dispatch from Ottawa of October 21 says: ‘‘Sir 
Jobn Pender has informed Mr. Sanford Fleming that he hopes 
to visit Hong Kong next year by way of Canada, ‘traveling by the 
Canadian Pacific line, when I hope to inspect that wonderful un- 
dertaking in which you have played such a prominent part, and 
at the same time discuss with you the best means of establishing 
closer telegraphic communication between Canada and the Aus- 
tralian colonies, when the time is ripe for carrying out the work.’ ” 

The friends of the Eastern Telegraph Company have at last to 
recognize the absolute necessity for an alternative cable to Aus- 
tralia by way of Canada and the Pacific. In the same letter the 
chairman of the Eastern Company says: 

If the various governments interested are determined to have 
aline across the Pacific, and are prepared to iucur the requisite 
expenditures for the purpose, [am quite ready, as I have always 
told you, to co-operate in carrying out the work on fair and 
reasonable terms. In this way the object might be obtained more 
easily and economically than if the third parties were employed." 

Mr. Fleming says in his reply that the means taken to estab- 
lish the new telegraphic communication are entirely secondary, 
provided that the new line be secured. 
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EUROPEAN CORRESPONDENCE. 


LONDON. 


Electric Lighting In English Towns.—Klectric Lighting in Tramcears. 
—Telegraphs in Australia.—Telephones in Madrid.—The Johnson 
Storage Battery. 


L3 


ALTHOUGH the Electric Lighting Acte 7 define the re- 
sponsibilities of municipal bodies in respect to lighting, scarcely a 
week passes by without a stormy noa occasioned by the pro- 
posed introduction of electricity. The disagreement among the 
town authorities is followed by a meeting of ratepayers which 
often-times ends in a row. Similar public meeting hace recently 
been held in Woking and Lewes, but though the friends of 
electric lighting in the last named place had the best of the argu- 
ment, the matter was adjourned to enable the worthy townsmen 
to think over the matter. When the question primarily comes 
before a Town Council, the plan is usually adopted of sending a 
few members on acentral station tour, which naturally includes 
London. After having an agreeable time of it and spending a 
good deal of money (ratepayers’),they return home greatly im- 
pressed with the wonders of electricity, and hand the whole busi- 
ness over to a private nr 

The towns of Gravesend, Burton, Nelson, Pemberton, Reading, 
Heckmondwike and Stockport are considering the question of 
lighting by electricity. It is expected that most of these places 
will be worked by private enterprise. 

An experiment of electrically lighting tramcars has been carried 
out by means of accumulators. 

The report of the Superintendent of Electric Telegraphs of 
Queensland, Australia, states that there are now 9,662 miles of 
line and 17,193 miles of wire open for public business. During 
the twelve months reviewed by the report, great damage has been 
done to the lines. Tre total number of interruptions from various 
causes was 1,007. 

The restrictive conditions in regard to telephones which have 
hitherto held in Madrid, are, I hear, about to be removed. Should 
this be the case, there will be a considerable development for ap- 
paratus somewhere. 

A set of secondary batteries, manufactured by the Johnson 
Electric Supply Company, of Boston, U. S. A., has been exhibited 
to a few technical men ın London. The importers of the battery 
stated they had the storage battery of the future, as its capacity, 
efficiency, and durability, as well as cheapness of construction, 
were absolutely unprecedented. The set shown had been dis- 
charged at the works at Boston, and gave a capacity of 260 
ampere-hours working at 13.5 amperes; the E. M. F. at the com- 
mencement was 22 volts, and at the end of the discharge 18.91 
volts. 33 lbs. was said to be the weight of the electrodes in each 
cell; the total weight of each complete element, however, was not 
given. The performance certainly was not any better than that 
of the well known English types of storage batteries. Nothing 
can be said as to durability, as the oldest have only been in use 
two years. As to cost, it is not easy to see why the plates on exhi- 
bition should be cheaper than those already in the market. 

H. 8. 

Тохром, Oct. 15th, 1890. 


CORRESPONDENCE. 


PHILADELPHIA. 


Electric Cranes for Locomotive Works.—'' Protectors '' on Telephone 
Circuits.—Electric Railway Work.—Lapsed Privileges. 


A DECIDED novelty in the mechanical world are the two im- 
mense cranes in course of construction by William Sellers & Co., 
of this city, for Baldwin's Locomotive Works. The cranes are 
being built in theshape of two large bridges, running upon tracks, 
with two trolleys, or carriages, each capable of lifting fifty tons. 
Two 40 h. p. electric motors are to be used in operating each crane. 
The motors are carried on the bridges, and the electricity conveyed 
tothe cranes through two copper rods. The cranes will move 
rapidly in every way, and are capable of running along the shops 
at the rate of 200 feet per minute, the hoiste from 5 to 40 feet per 
minute, and the carriages will run across the bridges at 100 feet 
per minute. The company will also build three smaller cranes for 
the Baldwins, all to be operated by electricity. 

Suit was broughtrecently against the Bell Telephone Co. by the 
Brown Electric Protector Co., and damages to the extent of $100,- 
000 are asked because the Bell Co. recently issued a circular to its 
subscribers warning them against using the Brown protector on 
the ground thatit isa ‘‘fruitful cause of annoyance and in- 
terruption." The reason the circular was issued, it is said, isthat 
the Bell Company is interested in the sale of a protector invented 
by Dr. Plush, general manager of the Bell Telephone Co. in Phila- 
delphia. 
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The People’s Passenger Railway Co., of this city, contemplates 
introducing an ordinance in Councils asking permission to 
erect poles and electric wires on the Lombard and Soath streets 
branch. This includes both streets east of the Schuylkill River to 
Front street, and north on Front street to Market. In West 
Philadelphia, the line is known as the West End Branch, which 
is Іеязеа by the Lombard and South. 

The ordinance will include Lombard and South streets as far 
west as Woodland avenue, Woodland avenue to Thirty-ninth 
street, and Baltimore avenue to Angora. It issaid that the Spruce 
and Pine Streets Road will also ask permission to erect poles and 
electric wires. 

The residents of the extreme weetern portions of West Phila- 
delphia are urging the Traction Company to provide for the more 
quent running of cars from the depot at Forty-first street. 
and to extend their tracks further west. Electric cars run by the 
overhead wire system are also wanted. A committee has heen 
appointed to wait upon the officials of the company and request 
them to make these changes. 

Another improvement will be the exteneion of the present 
line, running from Eighth and Dauphin streets to Chestnut Hill 
by way of Main street. The company is disposed to doaway with its 
horses, if Councils grants it permission to erect overhead electric 
wires for the use of its cars. If successful in this attempt six 
four-inch iron poles, neat in construction, will be placed in every 
square of road over which the line is operated. Three such роо. 
in place of the ugly and unsightly telegraph pores. will be placed 
on each side of the street, and each pole will carry five incan- 
descent lights. This illumination of the streete will be furnished 
to the city free. At present the cars are run on eight-minutes 
time. Under the proposed plan the cars will be run every three 
minutes. 

The Traction Company also has in contemplation some im- 

rtant extensions, which will doa t deal toward developing 
itherto neglected portions of the city. Electricity will be the 
motive power and surveys of the route have already been made, 
and it is expécted tbat the work of construction will begin next 
year. 

In response to a resolution passed at the last meeting of Select 
Council the Mayor sent that body this list of electrical companies 
which have not availed themselves of privileges granted by 
Councils: Atlantic and Pacific Telegraph, Municipal есер, 
Underground Electric Conduit, Metropolitan Underground Tele. 
phone, Telegraph, Electric Light and Power, Continental Under- 
ground Cable, Morse Underground Conduit, People’s Under- 

ound Electric Light, Cosmopolitan Telephone, Telegraph. and 

lectric Light, Bankers and Merchants’ Tel ph, Electro- 
Pneumatic nsit, Philadelphia Time Telegraph, Western U nion 
Telegraph, and Postal Telegraph. The p vileges of most of these 
companies under the license granted by Councils have expired, 
Mr. Moffett moved that a special committee of seven members 
from each Chamber be appointed to consider the report, which 
was agreed to. 


PHILADELPHIA, Oct. 25, 1890. 


PITTSBURGH. 


Westinghouse Manufacturing Extensions. —Electric Railway Weork.— 
Electricity tn the Mines. 


THE Westinghouse Electric & Manufacturing Company has 
just completed some very extensive improvements in the factory 
on Garrison alley, in this city, for the purpose of increasing the 
capacity of the street railway motor department. The company 
has added a number of new tools to the machine shop, and by that 
means the production of the motors will be much larger than it 
has been heretofore. The motor department has been increased 
by six gear cutting machines manufactured by Gould & Eber- 
hardt ; one Knowles kev-seating machine; twenty new lathes 
have been added, us well as two new drill presses, six milling ma- 
chines, two planers, several shapers and a special boring mi 

By the first of December, so it is promised, the Duquesne Trac- 
tion Company will have its system of electric roads in o ion. 
The company's lines cover the largest part of Pittsburgh, extend- 
ing altogether for about twelve miles. Forty cars will persa 
on the road, and the Pullman company is about to ship the first 
lot of them very shortly. The big power houseis about completed 
and motor generators have been placed in position. 

The Braddock borough council & few days ago granted the 
right of way through the town to the Braddock Electric Street 
Railway Company, which contemplates building a road through 
Braddock borough and township to connect with the Duqueane 
Traction Company's lines at Wilkinsburg. Work will be com- 
menced almost immediately, and the cars are to be in operation in 
less than a year. 

The бш Hill Electric Railroad has been sold at auction for 
$25,000. The name of the purchaser could not be learned, but it 
is understood that the road was bought by the Pittsburgh Traction 
Company, and that that corporation intends to immedi 
ahead and finish the construction of the line, en com 
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it will open up one of the most desirable locations of Pittsburgh for 
private residences. | | . 
The authorities of Kingwood, Va., are now making au investi- 
gation into the different systems of electric lighting with a view 
of establishing a plant to light up the streets and public buildings. 
The introduction of electricity in the coal mines of Pennsyl- 
vania is finding great opposition among the coal miners, who 
aver that the electric mining machines displace a number of men. 
The coal operators, however, do not pav much attention to this 
agitation, and mining machines are becoming more general ev- 
ery week.. The operators state that the introduction of mining 
machines operated by electricity is the only means they have by 
which they can make their business pay. When the production 
of coal depended chiefly upon the miners, the coet of operating a 
mine was so large, and miners’ wages were cut down so low that 
no Americans could be induced to work at coal mining. The coal 
business was in fact going down from bad to worse. In this 
emergency the advent of the mining machine was hailed with 
delight by the operators, and wherever mines are using electric 
power the company not only can afford to pay its men good 
wages but the business also makes a good profit to the operators. 
PrrTSBUROGB, Oct. 34, 1890. 


BOSTON. 
Wire Matters.—Eleotrio Elevated Railroads. 


IE main office of the Western Union Telegraph Company's 
building, at 109 State street, was somewhat damaged by fire this 
week by one of their wires coming into contact with an electric 
light wire, caused by the high wind storms. The damage was, 
however, slight, and business was only hindered for a day or so. 

At a meeting of the Common Council the ordinance for the 
regulation of the supervision of electric wires was assigned to the 
next meeting. 

At a meeting of the Board of Aldermen the Edison Electric 
Illuminating Company was authorized to lay and maintain under- 
ground conductors for electric wires in a number of streets. The 
same privilege was extended to the Western Union Telegraph 
Company. ugh the efforts of Aldermen Wilson and Carruth 
the . of opening those streets is limited to December 81. 
£ e Street Commission gave a public hearing this week on the 
proposed widening of certain streets, and the making of new 
streets, required for the elevated road of Boston, should it be 
granted the privilege of building. Mr. H. M. Whitney, in the in- 
terests of the West End Street Railway Company, made an elo- 
quent address, giving many statistics of the amount of daily travel 
in Boston, and maintajned that whether an elevated road were 
built or not, the changes proposed would be of immense value to 
the city, predicting that if they were not made now they would 
have to be made some time, at a much greater cost, to relieve the 
daily increasing traffic on Washington street. In the course of 
his remarks he made the following statement, which I give ver- 
бабі, as it may serve as an encouragement to some street rail- 
way magnates who are hesitating about adopting electricity asa 
means of propulsion: If our experience вё пав for anything in 
connection with the introduction of the electric system, it shows 
this—that where people traveled once over the horse car system 
before the electrics were put in, somehow or other there is a ver 
large increase, in some cases amounting to almost 50 per cent.” 
The hearing was adjourned, and will be continued next Monday, 
the 27th inst. 


Boston, Mass., Oct. 25, 1800. 


CHICAGO. 


Opposition to Overhead Lines.—New Alternating Current Motor.— 
Meeting of the Electric Olub. 


THE electric companies in Hyde Park and Englewood are hav- 
ing some trouble with their overhead wires. The Hyde Park Dis- 


trict Telegraph Company and the Englewood Electric Light and 


Power сари started to erect poles along Sixty-first street last 
week. Each company endeavored to forestall the other, when 
the citizens stepped in and put an end to the quarrel by petition- 
ing Commissioner Purdy yesterday against the poles. He revoked 
the permits of the companies and sent to each of them a letter or- 
dering them to make a ры of the streets upon which they have 
rights and to specify in detail what they propose to do. 

Your representative recently witnessed the performance of an 
alternating current motor which appears to some remark- 
able points of merit. This machine is the invention of Mr. Wm, 
M. Dresskel, of Brainerd, Minn., and is the perfected outcome of 
an immense amount of work done by Mr. Dresskel in this line. 
The machine is of the multipolar type, fitted with a peculiar form 
of commutator, and operates equally well either on the direct or 
on the alternating current without any changes being made in 
the machine. It requires but two wires, and can be attached any- 
where between the secondary mains of an ordinary installation, 
when it will start in the direction desired, is instantaneously rever- 
sible by a turn of the switch, and starts up with quite a powerful 


THE ELECTRICAL ENGINEER. 


491 


torque. In fact, it seems to meet a long felt waut, and if the 
large sizes give equally satisfactory results it will receive wide- 
spread adoption. 

On Monday evening, Oct. 19th, the first regular mecting of the 
Club was held, being preceded by a meeting of the board of man- 
agers, when the following gentlemen were elected as resident 
members: John P. Barrett, Chas. A. Brown, George S. Searing, 
Robt. C. Clowry, Elisha Gray, W. J. Chalmers, Thos. M. Brooks. 
E. R. Gilman was elected a non-resident member. 

After the meeting of the board of managers, at which various 
committees were appointed and vacant posts filled, the regular 
club meeting took place, in the parlors of the club ; in the absence 
of President Beach, Prof. Badt, first vice-president, occupied the 
chair. Mr. B. E. Sunny then read a most interesting and able 

per on ‘‘ The Central Lighting Station as an Investment." Prof. 

adt gave notice of certain amendments to the by-laws, the same 
to be posted in the club rooms, the principal among which was 
that resident members shall pay an entrance fee of and annual 
dues of $40. On recommendation of the board of managers an 
assessment of $10 was ordered to be levied on all the members. 

CHICAOO, Oct. 22, 1800. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


At the regular monthly meeting of the Council held on Oct. 
21, the following gentlemen, 19 in number, were, on examination 
im approval of credentials, duly admitted to associate member- 
ship :— 

Abbott, Arthur V., Mechanical Engineer, United Electric Trac- 
tion Co., Closter, N. J. 

Bulkley, J. Norman, Superintendent, U. 8. Aluminum Metal Co., 
Boonton, N. J. 

Colley, Benjamin W., First Ass't Superintendent, The Commer- 
cial Cable Co., Hazel Hill, N. 8. 

Fessenden, Reginald A., Assistant Electrician, U. S. Electric Light 
Co., Newark, N. J. 

Fitch, Graham D., First Lieut., Corps of Engineers, U. S. A., 
Duluth, Minn. 

Gaines, J. D., Second Ass't Superintendent, The Commercial 
Cable Co., Hazel Hill, N. S. 

Lioyd, Robert McA., Electrician of the Marion, N. J., Factory, 
United Electric Traction Co., 2 W. 86th St., New York City. 

Martin, F., Inspector of Isolated Plants, Edison Electric Illumina- 
ting Co., of N. Y., 16 Oak St., Newark, N. J. 

Martin, J., Electrician, Hanson, Van Winkle & Co., 16 Oak St., 
Newark, N. J 

Miller, Wm. C., Gen. Man., Watervliet Turnpike & R. R. Co., 8 
South Hawk Street, Albany, N. Y 

Perkins, Frank C., Student in Electrical Engineering, Cornell 
University, Ithaca, N. Y. | 

Reid, Thorburn, Consulting Electrical Engineer and Expert, 15 
Wall and 26 E. 83d Sts., New York City. 

Rosenberg, E. M., Supt. Manhattan E. L. Co., 80th St., and Ave. 
B., residence, 784 Lexington Ave., N. Y. City. 

Schmid, Albert, Superiutendent, Westinghouse Electric & Mfg. 
Co., Pittsburgh, Pa. 

Sheble, Franklin, Electrical Engineer, Thomson-Houston Electric 
Co., Lynn, Mass. 

Watson, bert, The Elektron Mfg. Co., 79 Washington St., 
Brooklyn, N. Y. 

Webb, Herbert Laws, Assistant Electrician, The Metropolitan 
Telephone and Telegraph Co., 18 Cortlandt, N. Y. City. 

Weller, Harry W., Railroad Inspector, The Edison General Elec- 

иле Co, Edison Building, Broad Street, and Jamaica, N. Y. 
Wright, John D., Electrician's Assistant, United Electric Traction 

Co., 107 Garrison Ave., Jersey City, N. J. 


The same evening, the monthly meeting of the Institute was 
held, President Anthony in the chair, when a paper was presented, 
entitled, an Investigation of the Stanley Alternate Current Arc 
Dynamo," by W. B. Tobey and G. Н. Walbridge. А brief de- 
scription of the machine was given, and curves shown, giving dia- 
grammatically the values of E. M. F. current, and watts for any 
part of a complete period ; also the position of these curves rela- 
tively to the poles for different loads, thus showiug the method of 
regulation; also curves of efficiency aud regulation. The methods 
of obtaniny these results was outlined. 

Mr. Thorburn Reid also presented ‘‘ A New Method of Analyz- 
ing Armature Reactions, Applied to the Stanley Arc Light Alter- 
nating Current Machine," printed for distribution at the meeting. 

A motion was introduced by Mr. T. C. Martin aud carried. 
giving the support of the Institute to the petition of the National 

lectric Light Association, asking Congress for a special census 
and report on the electrical industries of the country and for the 
sum of $50,000 to be placed for that purpose in the hands of the 
Census Office. 
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FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 
Mr. F. Z. Maguire, Electrical Securities, of 18 Wall street, this 


city, reports the following quotations of October 25th, from New 
York, Boston and Washington : 
NEW YORK. 
BID. BID. 
W. U. Tel. Coo 8.1 Edison Gen. Elec. Co 95 
American Tele. & Cable... 83 Edison Gen. Co. Def'd..... 88 
Centl. & So. Amer......... Consoi'd Elec. Lt. Co 
Mexican..... ...... .. ... P Edison Illn'g Co. N. . 68 
Com. Cable Co. 100 U. S. Elec. Lt. Co 30 
Postal Tel. Cable... ....... 89 North Аш. Phonograph.... 
*Ex. Dividend. 
BOSTON. 
BID BID 
Thomson-Houston......... 51} Ft. Wayne Co.............. 12} 
5i Pref'd. ... 26} C орну 226 
se Series C..... 111 SS A ss ep M 50 
e 8 63 New Engl ane 52 
ris Int. Co..... SN Mexican 75 cta 
Thomson Welding Co. 185 Trop. American........... А 
Thomson Eu. Welding. 60 Edison Phon'gph Doll..... 2 
WASHINGTON. 
BID. BID. 
Penna. Telephone......... 25 U. 8. Elec. Lt (Wash)..... 150 
Ches. & Pot. Telephone..... 68* Eck.&Sold. Home Elec.Ry. 65 
Amer. Graphophone....... 144 Georgetown & Tenallytown , 49 
*Ex-Dividend. 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Coo si 29 


BROOKLYN INSTITUTE—ELECTRICAL DEPARTMENT. 


At the regular meeting October 24th, of the Electrical De - 
ment of the Brooklyn Institute, twenty new members joined the 
department. 

On account of Dr. S. S. Wheeler's illness, his promised lecture 
on Some Applications of Electricity“ had to be postponed, but 
the time was ably filled in by Prof. Samuel Sheldon, with a few 
remarks on The Magnetic Circuit," and Mr Hewitt's discus- 
sion of Some Electric Railway Questions.” 

On Friday, October 31st, an exhibit Of electric batteries of 
various forms, will be given by members and other electricans in 
the lecture hall of the Viton for Christian Work, 67 Schermerhorn 
street, near Court street, Brooklyn. 


ELECTRIC MINING IN EL DORADO COUNTY, CAL. 


The first practical demonstration of electric transmission of 
power for mining purposes in California has been inaugurated b 
the American River Syndicate in El Dorado County—an English 
organization under the management of Mr. George Cullen Pearson. 
The power station is located on Rock Creek, some 1,500 feet below 
the mine and mill and two miles distant in a straight line. 

The plant consists of an 8-foot Pelton wheel, which, running 
under a head of 110 feet at 100 revolutions with a 516 inch nozzle, 
has a maximum capacity of 130 horse-power. To this wheel is con- 
nected a 100-horse-power Brush generator, speeded at 900 revolu- 
tions, the current from which is carried to the mill through a single 
insulated copper wire, No. 3, B. & S. gauge, the return being 
made by a wire of the same size, making a four-mile circuit. The 
power from the generator is communicated to the countershaft of 
the mill by a 70 h. p. Brush motor running at 950 revolutions. 

The machinery -operated consists of three centrifugal roller 
mills, a ten-stamp battery and a rock breaker. The Pelton wheel 
under these conditions shows an efficiency of 86 per cent., while 
85 per cent. of the power thus generated is available for duty at 
the mill, though only 70 per cent. was called for in the contract 
with the Brush company. Sufficient power is taken from the 
main circuit to run sixty incandescent lamps for lighting the works, 
the current being cut in by means of the Brush multiple series 
cut-out box, which admits the incandescent lights being operated 
by a high-tension current. 

The company owning their own water right, the operating ex- 
penses of this plant are almost nominal; only one attendant is 
required at the power station, and this not an electrical expert, 
but one of the company’s employés. This equipment has now 
been in constant operation for five months and is a most pro- 
nounced success, no interruption to the service of any moment 
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having occurred during this time. The mills named are handling 
an average of 4,000 tons of ore per month, effecting a saving of 
some 60 per cent. over the former method of working by steam 
power, estimating wood at $3.50 per cord, while the cost of main- 
tenance is about as 5 to 1 in favor of electricity. ; 


INVENTORS’ RECORD. 


Patents issued October 21. 


Alarms and Signals: — Electrical Water-Alarm, F. M. Ashton, 438,598. Kleo- 
tric Guest-Cull, A. Striemer, 488,658. Electric Station Indicator, G. Н. 
Kirwan, 439,015. 


Clocks :—Zlectro-Pneumatic Clock, V. Popp, 488,767. 


Conductors, Conduits and Insulators :—Insulating Composition, A. E. 
Menuez, 438,698. Device for Automatically Insulating Broken Wire, M. 
Kerstein, 438,814. Insulator, F. Miro, 438,934. 


Dynamos and Motors :—Alternating-Current Generator and Motor, C. 8. 
Bradley, 438,002. Electric Motor, C. S. Bradley, 438,603. Electric Motor, 
E. Thomson, 438,656. Brush-Holder for Dynamo-Electric Machines, C. F. 
Winkler, 438,008. Apparatus for the Rythmic Generation of Electric Cur- 
rents, C. Langdon-Davies, 439,017. Elecirical Transmission of Power, W. 
Stanley, Jr., 489,042. RU 

Lamps and Appurtenances:—Arc and Incandescent System, J. E. Giles, 
488,619. Klectric-Light Pole, P. J. Dinn, 438,773 Extension Device for 
Incandescent Lamps, 8. О. and M. A. Newton, 438,779 Arc Lamp, J. Kent, 
489,011. Device for Raising and Lowering Electric or Other Lights, D. B. 
Matson, 489,028. Electric-Lamp Socket with Regulating Attachment, W. F 
Wallin and E. H. Werline, 439,047. | 

Metal-Working.— Process of Electric Welding, E. Thomson, 438,657. Electric 
Welding of Pipes, E. Thomson, 488,658. Electric Blank Heating and Feed- 
ing Apparatus for Forging Machines, G. D. Burton, 488,723. Electric Drill, 
G. Buchanan, 488,887. | 

Medical and Surgical.— Electrical Speculum, S. H. Linn, 438,891. 

Measurement: Portable Reflecting Galvanometer, C. P. Frey, 438,882. 


Miscellaneous :— Electric Crossing Gate, H. Gillette, 488,620. Thermal Cut- 
Out, G. H. Whittingham, 438,721. Zlectro-Magnet, F. M. Schmidt, 438,780. 
Lightning Arrester, A. C. White, 488,788. Time Recorder, H. R. Adams 
488,881. Magneto- Electric Transmitter, A. E. Todd, 488,870. Magnetic Sep- 
arator for Paper Pulp, Е. H. Richards, 438,897. Hlectrically-Controlled 
Lock for Fire-Arms, A. von Derschau, 489,055. 

Railways and Appliances:—Motor-Car, E. Verstraete, 488,719. Electric 
Railway, R. M. Hunter, 438, 847, 489,069 and 489,070. TYolley-Switch for Heo 
tric Railways, Н. W. Marcy, 438,804. : 

Secondary Batteries :— Secondary Battery, E. M. Reynier, 488,827. 


Telephones and Apparatus :—Telephone-Transmitter, A. J. MacDonald, 
438,681. Telephone, A. J. MacDonald, 438,632. Telephone, J. С. Н. Stut, 
438,784. Telephone, J. W. McDonough, 438,818. Telephone, W. L. Richards, 
438,828. Telephone Exchange Apparatus, F. G. Beach, 438,982. 


REPORTS OF COMPANIES. 


AMERICAN BELL TELEPHONE OUTPUT. 


The Bell Telephone Company reports the net output of instru- 
ments for the month ended October 20, as 3,173, a decrease of 198 
compared with last year. This makes 476,333 instruments in use 
October 20, a gain of 2,976 over a year ago that date. The state- 
ment is as below : 


Month Oct. 20. 1890. 1889. Increase. 
Shipments ............... Роса 5,878 5,152 226 
Returned.... ....................... 2,205 1,781 424 

Net output............ .. P 8,178 8,871 *198 
Since Dec. 20. 1889-90. 1888-89. 
Ship ments. 53,787 48.394 5,993 
Returned ........ . .......... 22,315 19,898 2.417 
Net outpuete 31,472 28,496 2,976 
Instruments in use Oct. 20.......... 476,333 440,087 36,296 
*Decrease, 


ELECTRIC RAILROADING AT SPRINGFIELD, MASS. 


In our last issue, mention was made of the fact that the Spring- 
field Street Railway Co. were going in for electric traction. The 
company has a сре Stock of $400,000. and Mr. S. W. Munsell 
writes us that it will petition the State Board of Railroad Com- 
missioners for leave to increase the capital stock $300,000. At the 
meeting held Oct. 18, it was voted to authorize the directors to 
adopt the overhead system, and to petition the city government 
for overhead privileges. John Olmstead is president of the com- 
pany, and A. E. Smith, manager. It is understood that a 

Vestinghouse car or two will be put on the road as soon as poe- 
sible, and that the Holyoke Street Railway Co. will follow the 
Springfield example as to the adoption of electricity. ` 


Oot. 39, 1890.] 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT 


TATUM'S TELEPHONE ATTACHMENT. 


The frequency with which orders are transmitted by telephone, 
and the numerous other occasions when it is desirable to make a rec- 
ord of the conversation, renders a convenient tablet alongside the 
telephone a thing of necessity. To afford a convenient adjunct to 
thetelephone the Tatum telephone attachment, which isillustrated 


TATUM'S TELEPHONE ATTACHMENT. 


in the accompanying engraving, has been designed. As will be 
seen, it consists of a small tablet provided with a roll of paper. The 
arrangement is attached to the side of the box without the use of 
a screw, which telephone companies forbid, and bence can give 
rise to ho objection from that quarter. The paper being in the 
form of a roll it is always in place, and there are no waste or loose 
leaves. The board is made of walnut, with nickel-plated trim- 
mings. Messrs. Tommins & Adams, of 116 Chambers street 
this city, are the sole agents for the attachment. 


WESTERN WORK OF THE THOMSON-HOUSTON CO. 


The Chicago City Railway Co. have for some years been 
using a Thomson-Houston incandescent dynamo for lighting their 
power house and offices near the corner of 20th and State streets, 
with such good economy and satisfaction, that they have decided 
to adopt the same system for lighting the new power house at 
the corner of 61st and State streets. It is much to the credit of 


President Holmes that he has been quick to avail himself of the 


many advantages afforded by the use of electricity, as indicated 
by bis adoption of it on many of the street railway lines, outside 
of Chicago, in which he is interested, notably, Moline, Rock 
Island, Davenport and Indianapolis, and also forthe purpose of 
lighting his power houses. The fact that he has adopted the 
Thomson-Houston system to the exclusion of others, may be 
looked upon as an indication that the system is all that its pro- 
moters claim for it. 

Last month, the lllinois Steel Co. ordered of the Western 
Isolated Lighting Department of the Thomson-Houston Electric Co. 
a 30 arc light plant for their works at South Chicago. They have, 
during the past week, placed another order for a 35 arc light plant to 
be installed at the same place. This plant was delivered and set 
up ready for operation the day following that upon which the 
order wasgiven. From this, it would appear that, even though 
the Thomson-Houston Co. do an enormous business, they manage 
to take care of it in a manner that tends to disprove the old adage 
that ‘‘ large bodies move slowly." Тһе day is not far distant 
when a man can drop intoan electric light company's office 
in the forenoon, place bis order, and find upon his arrival at 
home in the evening, that the wiring is finished and lights are 
ready to turn on, to furnish illumination for his dinner table. 

Dernberg, Glick & Horner, N. E. corner State and Adams 
streets, Chicago, who were reported last week as having closed 
with the Thomson-Houston Co. for a 45 arc light plaht, have also 
been equipped with an incandescent lighting outfit. This concern 
has recently started a large department store to be known as the 
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* Leader" and they evidently «преса the value of electric 
light, as besides purchasing isolated arc and incandescent plants, 
they have also contracted with the Chicago Arc Light & Power 
Co. for some arc lights to be suspended over the side-walks, on 
both Adams and State streets. 


A DISTRICT BEER-CALL SYSTEM. 


Quite a novel application of electricity is reported from an 
enterprising town іп Texas, it being practically a system of dis- 
tric calls in answer to which a supply of beer is sent to any of the 
call stations. It во peppers that a wide-a-wake merchant con- 
trols all the saloons in the place, as well as some ice-houses, and 
in order to save the expense of keeping a stock at each saloon he 
has hit upon the call system as the simplest and best medium. 
He accordingly carries but & small supply at each of the refresh- 
ment places, and keeps the bulk of beer and ice at one central 
point, from which a fresh lot can be promptly sent to any ef the 
saloons on receipt of call from that point. The cost of installing 
the system is so low that it is expected to pay for itself very 
quickly by the saving effected in ice, to say nothing of the valua- 
ble additional convenience of such aservice. The Great Western 
Electric Supply Company, of Chicago, have furnished the Spp 
tus and supplies, and are confident that similar systems will be 
installed for use with other lines of merchandise, especially in 
the Southern and Western towns. 


PROGRESS OF THE RAE ELECTRIC RAILWAY SYSTEM. 


The Galveston, Tex., City Railway Co. has contracted with 
the Detroit Electrical Works, for a full electrical equipment of Rae 
motors and generators. The first installment of twenty motor 
cars and four generators with full station equipment, will be in 
operation on or before Jan. 1st, 1891. Col. Sinclair, president of 
the Galveston Railway system, made very exhaustive investiga- 
tions of the various systems and his ultimate decision isa very 
high compliment to the Rae system. 

The Detroit Electrical Works have forwarded to Portland, 
Ore., the first shipment of their standard 80 h. p. motors and 
trucks (Rae system), as the forerunner of a large order. 


THE SHAVER TELEPHONE EXCHANGE AT LITTLETON, N. H. 


The introduction of the Shaver mechanical telephone is being 
pushed with considerable vigor and one of the more recent in- 
stallations is that of the exchange at Littleton, N. H. 


This ex- 


SHAVER MECHANICAL TELEPHONE EXCHANGE, LITTLETON, N. H. 


change, which is illustrated in the accompanying engraving, has 
а capacity of 40 subscribers. 

eroutes comprise numerous angles, the longest line being 
about three-fourths of a mile, and thelongest connection through 
central is about one and three-eighths miles. According to local 
reports, the articulation is very satisfactory. The price charged 


for the service is $15 per annum; and the exchange is loca in 
a drug store, where it is operated by the regular clerks. ' 
The Shaver Corporation intend to install similar exchanges in 


neighboring towns in the same district. 


494 


PRIVATE CAR OF THE SHORT ELECTRIC RAIL- 
WAY CO. 


WE present herewith a view of one of the most elegant and 
elaborately furnished electric street cars ever turned out from 
an American car shop.. We are indebted to the Street Railway 
Journal for the engraving. The car, the body of which was 
built by the Gilbert Car Manufacturing Co., of Тгоу, М. Y., is 
intendéd for the use of the president of the Short Electric Rail- 
5 Co. It is of the vestibule type, eighteen feet inside length 
and twenty-six feet over all. 

The car and truck are painted black. The body is of carriage 
finish, ornamented with gold leaf and hand painted designs. 

The truck which carries this car is from the J. G. Brill Co., 
шшр and is known as their No. 7 independent rigid motor 
truck. The car rides very easily on the running gear, which we 
understand is well liked by the Short company. The Stanwood 

rforated steps are used and the handles of the switch and brake 
evers are of bronze.  . 

The interior finish is very handsome indeed. The headings 
are of emboseed leather nailed on with medallion headed tacks; 
there are small panels of ornamented light-colored wood which 
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relieve the sombre color of the leather, and from the two end 
panels the group of incandescent lamps are hung, each group hav- 
ing glass shades of different designs. 

| he large heavy beveled glass windows are shaded by hea 
silk damask curtains. The wood work is all mahogany and is 
. wainscoted from floor to windows, and between every other win- 
dow is a carved pilaster. 

The furniture consists of twelve handsome rattan chairs in 
pairs, of different designs, some with high rolling backs and others 
with low backs апа curved arms; they are upholstered in old- 
blue plush, almost a slate color, and the window ledges are cov- 
ered with the same material. Corner chairs of rattan flt two 
diagonal corners and the other two have low stools upholstered 
with lockers underneath. Rich carpeting covers the floor. 

The car is to be operated upon the company's tracks about the 
works in Cleveland, and will always be held in readiness to take 
the company’s guests over any of the electric lines in the city. 
The company's tracks and trolley wire are connected with those 
of the East Cleveland line from which the current is derived for 
eperating the works line, and which has switches connecting 
with the other city lines. This private car was ou exhibition at 
the recent street railway convention at Buffalo, and was one of 
the most attractive features among the exhibits, hundreds of 


people passing through it every hour, 
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THE “A. B. C.“ INCANDESCENT LAMP. 


AMONG the many evidences of enterprise on the part of the 
vigorous young firm of Alexander, Barney & Chapin, 20 Cortlandt 
street, is their production of a new incandescent lamp, which 
they call the A. B. C.“ It is a lamp made under new and im- 
proved processes and for either high or low volt circuits. It is of 
excellent and symmetrical shape, and gives a clear pure, white 
light-of the highest photometric value. .It is made for any candle 

wer. 

di The firm also announce that they handle Edison lamps at 
Edison prices, and carry all kinds of Edison supplies for central 
Btations and isolated plants. Keeping an eye also on the rapid 
development of the new field of electric railroading, they are 
handling Thomson-Houston and Edison electric railway e ааст 
The indications are that they will be kept very busy in electric 
railway work. They are also giving their attention to wood 
screws and machine screws, especially adapted for electrical pur- 
poses. They are now carrying also a full line of line wires, ce 
wires, magnet wires, etc., as well as underground cables of high 
insulation ; electrical books, and & magnificent assortment of 
measuring and testing instruments. In fact, it would be hard 
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to say where they draw the line, as they regard the whole 
boundless continent of electricity as their field. 


W. К. FLEMING & CO. 


W. R. Fleming & Co., of 174 Fulton street, New York City, 
the selling agents for the Ide" and Ideal" engines, simple and 
compound, and other manufactures of the foundry and machine 
department, Harrisburg, Pa., including steel return tubular boil- 
ers, report that they have just closed a very large contract for a 
complete steam plant to go to Mexico. This is the second order on 
account of the same electric company. Fleming & Co. state that 
they are having a great run on their engines, particularly the 
„Ideal,“ which is a centre crank automatic self-oiling engine. It 
is built very heavy for severe duty, and is held in great favor by 
the electric light and street railroad companies because of its 
simplicity, wonderfully close regulation, and little care it 
requires when running. All parts of the engine run in oil, and 
are accessible while the engine is in operation, without the 
removal of a single bolt or screw. Their side crank Ide” engine 
is, they say, leading the market in the sale of its class. 


Oct. 39, 1890.] 


NEW ENGINES OF THE FITCHBURG STEAM ENGINE 
COMPANY. 


BY W. E. SHELDON. 


THE economical use of fuel isa question pressing more and 
more upon manufacturers in this country, as competition reduces 
profits to a very small margin. This condition of things for the 
past few years has made the démand for a thoroughly economical 
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engine, and this demand has been met by the production of the 
best compound and triple cxpansion types of engine. Where 
water can be easily obtained and the cost is slight, the subject of 
condensing and compounding will well pay a close investigation 
by any one thinking of purchasing an engine. In a compound 
engine, not only is the power increased at a less cost for fuel, but 
there is required but about two-thirds the usual boiler capacity to 
develop a given power and it[is often true that sufficient ad- 
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ditional power can be supplied for a large increase in the ma- 
chinery of a mill without any increase of boiler plant and with 
a large saving in fuel. In the use of power for electric lighting 
and railway purposes the question of producing this power with 
the smallest quantity of fuel, has become a very important item, 
and the amount of money saved by using a good compound 
engine means so much toward a dividend to the stockholders at the 
end of the year. To meet the present demand for a first-classcom- 
pound engine, we are prepared to furnish our cross,” our twin 
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Fig. 1. - CROSS COMPOUND Low SPEED ENGINE, FITCHBURG STEAM ENGINE Co. 


compound, “tandem” compound or high speed compound engines. 
Fig. 1 in this article represents our cross" compound low speed 
engine, such as we are putting in for a great many electric light 
companies and street railway companies. In this engine we use 
our regular balanced double ported, piston valve, made positively 
expansible so that it can be kept perfectly tight at all times with- 
out. any expense. The inlet valves are actuated by a wrist plate 
motion, giving a'very sharp cut-off of steam and are worked 
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directly from our shaft governor, the exhaust valves being run 
independently from an eccentric on the shaft. 

Between the high pressure and low pressure cylinders we use 
a reheating receiver, the steam passing from the high pressure 
cylinder into the receiver, being superheated by means of live 
Steam passed through the coils of the receiver. By this means 
we obtain the very best results when the steam reaches the low 
pressure cylinder. In the construction of these engines we have 
retained the first-class features of our regular horizontal engine, 
which is so well known in electric light circles. We use only the 
very best of material and workmanship in our construction, and we 
build all parts strictly in duplicate. This latter is a very important 
item, as accidents will happen in all engines. Our connecting rod 
boxes are of solid hard bronze: the crank and crosshead pins are 
of hardened steel, ground perfectly true after bardening ; piston 
rods and valve rods are of steel, the valve rods eng. ardened 
and running in bushings inside the stuffing boxes; the connect- 
ing rods and shafts are solid forged iron and everything is of the 
very best throughout. The governor is of the shaft governor” 
type, but unlike the majority of shaft governors, the large fric- 
tional surfaces are entirely done away with, thus preventing the 
sticking, and consequent jumping, of governor. We are at 
present putting in of this type two 250 h. p. engines for the 
Powelton Electric Light Co., Philadelphia, also two of 400 h. p. 
for the Suburban Electric Light Co., Tacony, Pa., and we have 
many others in use in electric light plante, as well as other places. 
As we use a short stroke we have an engine which takes up less 
room in length than that of many of our competitors. 

In the second cut, Fig. 2 we represent our tandem com- 
poune engine, having both cylinders in one line, one cylinder in 

ront of the other using one piston rod and one connecting rod for 
the two. This engine is sometimes better adapted for particular 
conditions than our cross compound, as it takes up considera- 
bly less room in width, although a little more in length. In this 
engine we use the same reheating receiver between the two cylin- 
ders and practically the same valve motion. 

In addition to the two cuts shown we have also a strictly high 
speed engine, with centre crank, having two fly wheels, one on 
either side, and this we also furnish compound and compound 
condensing, We have had a large experience in fitting out com- 
plete power plants in electric light stations and are prepared to 

ive estimates for complete plants, including engines, boilers, 
oundations, pumps, heaters, smoke stacks, etc., turning over to 
the purchaser the plant in complete running order. 


THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM IN 
GREENSBURG, PA. 


Last week, the Greensburg and Hempfield Electric Railway 
Company, of Greensburg, Pa., started the operation of their street 
car line. The road runs from the Pennsylvania railroad station 
through the principal streets of the town to Hempfield, a small 
suburb of Greensburg, a distance of 2% miles. 

Greensburg had heretofore no street car line of any kind and 
-the commencement of rapid transit by the electric system was 
quite an event in the history of the town. All the local papers 
had made an announcement of the occasion and of the hour at 
which the first car would come along the streets, and the public 
came out en masse to witness the turn out. 

The road is operated with the Westinghouse system of electric 
motors and were not the success of that system already established, 
Greensburg afforded an excellent opportunity to make the final 
tests. 

As was already stated above, the road is 2!4 miles long. In 
covering this distance, the cars have to climb no less than eight 
hills, and the majority of these hills incline at a grade of 10 per 
cent. In addition to the hills, however, the line is also peculiar on 
account of the large number of curves, all of them short ones. 
But in spite of all these obstacles to an easy and smooth operation 
of the motors, it is satisfactory to note that they have given more 
than excellent service from the moment the first car rolled out of 
the shed. 

Owing to the novelty of rapid transit in Greensburg generally 
and of electrically propelled cars in particular, the Greensburg 
residents have taxed the capacity of the cars to their utmost limit. 
Every car has hitherto been crowded from the starting point to 
the terminus and return, the cars having carried on the average 
16 passengers right along. 
^. The track is composed of the Johnstown rail and the T-rail. 
With the exception of a short distance in the business portion of 
the town, where the tracks are laid on asphalt covered streeta, the 
road bed has been stone ballasted. | 

The power house is situated near the terminus of the road' at 
the foot of one of the steepest hills along the entire route. It is 
very comfortably arranged. The car shed and a repair shop are 
immediately attached to it, everything being situated level with 
the ground. 

The motors are placed upon Brill trucks and the bodies of the 
cars are made by the Chester Car Company. The latter are very 
commodious and handsomely painted. 
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Mr. F. Y. Clopper, a well-known Greensburg business man, 
has charge of the road, and he expressed himself as being in every 
way satisfied with the equipment of the road, which he intimated 
could not have been better. 

The North American Construction Company did the construc- 
tion work on the Greensburg road. 


WESTERN TRADE NOTES. 


THE KNAPP ELECTRICAL WORKS are Mi ald and shipping 
orders both large and small of Grimshaw, White Core, and other 
grades of wire right along. They are also doing a brisk trade in 
their well known annunciators. 


Mr. Mason, general manager of The Electric Merchandise Co., 
has returned from his trip to the Buffalo street railway convention 
perfectly loaded down with orders for electric street railway sup- 
plies. Their exhibit in parlor F at the Iroquois Hotel was one of 
the most рр and interesting, and they added more prestige 
to their already. wide reputation. All classes of their goods are in 
large demand, and they always take care to carry a stock of the 
older specialties and devices for roads equipped with the early 
class of supplies, as well as the latest designs and novelties. This 
is a feature specially appreciuted by roads built some while back, 
who want some of the parts then used. 


FOREE BAIN is in Minneapolis supervising the construction of 
the electric street railway there. for which he is the consulting 
electrical engineer. His shop on Market street is pushed to its ut- 
most capacity on repair work, and turning out his now widely 
known motors and dynamos recently illustrated in our pages. 
His hot wire and other pattern lightning arresters are also having 
a ready and active sale, 


THE ILLINOIS ELECTRIC MATERIAL Co. report business as elegant 
with them. Their Murray overhead switch for electric street 
railways is in especially large demand. Bishop and Canvas Jacket 
wire are also ineeting with usual large success, and giving tbe 
best of satisfaction. . | 

Mr. THos. G. GRIER, of the National Engineering Bureau, is 
actively engaged in making specifications and plans for new 
electric lighting and power installations, and as consulting elec- 
trical and mechanical engineering work. 


Mr. CRAIGHEAD, recently connected with the firm of Fraser & 
Chalmers, as electrical engineer, has joined the forces of the 
Westinghouse Company, with whom he was formerly connected. 


THE GREAT WESTERN ELECTRIC SUPPLY COMPANY report con- 
tinued activity in all departments. Their orders for railbonda, 
pole-ratchets and curve insulators are in keeping with the spread 
of electric railways, and their new designs of fixtures are 
beautifying hundreds of homes. They are also supplying the 
coming generation with learner's telegraph instruments and with 
experimental apparatus, 


NEW ENGLAND TRADE NOTES. 


PETTINGELL-ANDREWS COMPANY have secured the agency for 
New England and Canada for the Universal Arc Lamp, manu- 
factured by the Univeisal Arc Lamp Company, of 49 West Twen- 
ty-second street, New York. These lamps are intended for use on 
incandescent direct current circuits, and they can be adjusted for 
circuits having a pressure of from 100 to 125 volts, using from 8 
to 9 amperes. The lamp is also specially adapted for theatrical 
purposes, гаши the place of calcium lights; it can be easily 
handled and will give all the effects of the calcium. 


EDDY ELECTRIC MANUFACTURING COMPANY.--The Spencer Arms 
Company, at Windsor, Conn., have completed their work and 
will remove their machinery from the building immediately to 
make more room for the Eddy Electric Company. 


THE WRIGHT ELECTRICAL ENGINEERING COMPANY have installed 
a 100 light incandescent plant in the factory of the American Cir- 
cular Loom Company, at Hanover, Mass. The dynamo is of the 
Mather type, furnished by Frank Ridlon & Co., and will be run by 
water power. They have also installed a 30 light plant (Tremont 
dynamo) in the factory of the Smith Improvement Company, At- 
lantic, Mass., and a 75 light plant (Thomson-Houston dynamo) for 
Darling Brothers, Worcester, Mass. They are at present wiring 
the publishing house of Ginn & Co., in Boston, for 75 lights, the 
current for which will be supplied by the Boston Electric Com- 
pany. The Wright Company are preparing a slate switchboard 
for arc, incandescent and motor circuits for the electric light sta- 
tion at Clinton, Mass. This board will take care of two 50 light 
Schuyler arc dynamos, three 650 light Thomson-Houston alter- 
nating dynamos, and one 50 horse power Thomson-Houston 500 
volt motor generator. Most of the machine work on the board is 
being supplied by W. S. Hill, of Boston. 


IT is reported, as we go to press, that the Manhattan Elevated 
Railroad Co. has decided to light its cars by electricity, and will 
bere at once to make the necessary arrangements for tbe 
wor 
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EDISON UNDERGROUND WORK IN BOSTON. 
BY A. C. SHAW. 


О the outside observer electric light- 
ing in stores, theatres, private residences, 
etc. is simply a beautiful feature in the 
progress of illumination, and hardly any 
thought is ever given to the question of how 
the current is conveyed from the central station 
to the scene of lighting. To the electrical 
euzineer, however, this question is a most important one, 


Edison Electric Illuminating Co., of Boston. The object of 
the junction box is to subdivide long feeders into sections of 
not over 1000 feet in length, so that, should any trouble ever 
develop on such a feeder, it is not necessary to dig up the 
Streets, and cut the feeder in two, three, four or six parts to 
loeate thetrouble. As lighting extends, the feeders become 
longer and in Boston there are some feeders as long 
as 6000 feet, and it becomes a serious matter to locate possi- 
ble trouble. The junction box, as shown, is designed for 
six feeders, and is made of cast iron, the inside dimensions 
being 8 feet wide, 5 feet long and 34 feet deep. There is 
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LAYING EDISON MAINS IN BOSTON. 


especially in large cities, where these currents have got 
to be conveyed underground. The Edison system of un. 
derground feeders and mains is well aid dq known, but 
there are constantly improvements being e;andIshow 
in the accompanying engraving a special feeder junction 
bor, which has been designed and put into operation by the 


а projecting ledge in the ordinary manner with screw studs 
for fastening down the inside cover, which is made water- 
tight by means of a rubber gasket, and melted wax, in the 
usual way. As will be seen, there is provision for pressure 
wires, the small terminals on the right hand side being for 
that purpose, while copper strips shown on the left Rand 
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Side serve to make connections for the feeder. By use of 
this box, when two or more feeders run through it, when a 
feeder is faulty it is not necessary to cut out the whole feeder 
while repairing ; the faulty section only is cut out, and 
flexible insulated cable connections can be used from the up- 
per nuts for short-circuiting the faulty part. The pressure 
wires are then connected from the junction box instead of 
the catch boxes at the end of the feeders, and the remain- 
der of the two feeders are used like large mains, the 
potential being kept constant at the junction box instead 
of at the catch box. The Edison Co., of Boston, have now 
six in use, and provision is being made for putting them on 
all long feeders, different sizes of boxes being used accord. 
ing to the number of feeders in the locality. A few 
figures regarding the Edison work in Boston, may be found 
interesting. From the two stations, one in Head Place 
and the other on Hawkins street, there are now running 
some 32,000 incandescent lights, about 1400 h. p. in motor 
service, and about 50 Ward arc lights. The extreme dis- 
tance covered by the underground system is about two 
miles and extends from Richmond street in the North End, 
to West Chester Park in the Back Bay district. The fol- 
lowing streets may be taken as bounding the territory cov- 
ered by Edison tubes, and the streets within that section 
are thoroughly supplied:—Richmond street, Atlantic ave- 
nue, Causeway street, Mount Vernon street, Beacon street, 
West Chester Park, Boylston street, Berkeley street, 
Tremont street, Waltham street, Washington street, Knee- 
land street, Federal street, Atlantic avenue; so that it will 
be seen that the most important parts of the city and 
residential quarter are now well provided. In all, there are 
some 40 miles of underground feeders and mains, the 
longest feeder being 6000 feet, several of 3750 feet, and 
the shortest being about 250 feet. The largest feeder used 
is 750,000 circular mils, solid copper. In crossing the 
bridges over the railway on Shawmut avenue, specially 

repared Clark cable, pulled into three-inch gas pipe, has 
eeu used, and a similar method will be adopted for cross- 
ing the Concord street bridge to South Boston, an armored 
Clark submarine cable being used under the drawbridge. 
In addition to the underground work, the Edison Co., of 
Boston, have a pole line of 100,000 circular mils with several 
tie lines, extending from station to station, by way of At- 
lantic avenue, taking in all the wharves, and supplying 
power to large numbers of motors used in these busy 
thoroughfares. When the increase to the station in Head 
Place is complete, it will be one of the finest and safest of 
the numerous Edison stations scattered throughout the 
country. Ы 


TWO RECENT “ACCIDENTS.” 
BY DR. S. 8. WHEELER. 


Іт may be interesting to the readers of Tue ELECTRICAL 
ENGINEER to learn the particulars of two accidents of recent 
occurrence in New York which have gone the rounds of 
the press, the cireumstances of both of which are rather 
remarkable, 

On the 13th of September the daily papers contained 
long accounts of a “terrible shock” received by a boy in 
Pearl street. The subject was thoroughly worked up, the 
boy and his relatives, his doctor, various policemen, eto., 
were interviewed by the reporters, and a thrilling account 
was given of the boy's experience. He was said to have 
received a.“ frightful shock," to have had his clothes and 
body ‘‘badly burned," etc. Even the doctor who ex- 
amined him wrote, in answer to an inquiry, that the boy’s 
о was burned and in his opinion he * came very near his 
end. 

The city officials ordered a careful investigation. A 
number of witnesses were found who said they saw a wire 
fall and knock the boy down, while others said they saw 
it catch the boy and raise him in the air. Investigation 
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showed that there were no electric light wires in the neigh- 
borhood. Further investigation showed that there were 
no signs of burns on the boy's body or coat, but that the 
coat had been cut and torn, and bore decided traces of 
iron rust, The tip of one ear was bruised and there were 
signs of abrasion under the opposite arm. "The wire was 
found to be an ordinary house top iron wire, and the ma- 
jority of the evidence showed that it had hung down into 
the street some time before the boy arrived there. 

The great mystery was, How was the boy stunned, what 
lifted him into the air, and why did it take him several 
days to recover? Finally a citizen was found whose state- 
ment of what he saw was as follows: The end of the wire 
dropped in the street under the elevated railroad and was 
carried along about one hundred feet by a passing cab; 
just as the boy approached the wire a train on the elevated 


. road came up, caught the wire and gave it a sudden heavy 


jerk, causing its lower loose end to wrap around the boy 
and lift him about a yard into the air before uncoiling and 


POSITION OF CIRCUITS AND '* JUMPER.” 


dropping him in the gutter. The wire tore his coat and 
the fall stunned him. 

Two days after this, and just in time to attract attention 
and give plausibility to the first case, a patrolman of the 
Brush Illuminating Co. found one of his lamps out of order 
while on watch at about 10:45 P. M., in rainy weather. He 
ascended the pole, which was an ordinary iron one carrying 
а city lamp supplied by underground wires. The lamp, 
an uninsulated one, in which the frame forms one pole, 
was found to be grounded under its hood. The man's sub- 
sequent actions show that he decided to disconnect it from 
the circuit in order to free the circuit of the ground. For 
this purpose he cut through the insulation of both of the 
short, well insulated wires, which connected the cable ter- 
minals to the binding posts of the lamp, making a bare 
spot on each about one inch long. He then joined these 
wires by a well insulated “jumper” or flexible connection 
wire. Having thus provided a path for the current around 
the lamp he pulled the ends of the wires out of the lam 
binding posts, thereby removing the lamp and the groun 
from the circuit. Then he touched the exposed end of one 
of the wires and was killed. He had left his rubber gloves 
behind, contrary to the rules of the company and the 
Board of Electrical Control. 

Some comment has been made upon the fact that he fin- 
ished his work before receiving the shock although he had 
to bare the wires. In removing the insulation from the 
wires, probably with his penknife, he must have come in 
contact with the circuit, but did not receive a shock becsase 
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the circuit was already grounded at precisely this point 
through the grounded lamp frame and the iron post. The 
leakage, therefore, did not pass through his body until he 
had severed all connections between the line and the lamp. 
The next time he touched the wires he received the shock. 

The photographic view given herewith shows the pieces 
Of connecting wire which had been in use between the 
cable ends and the lamp, and the insulated flexible jumper 
which he put on, allin about the position in which they 
were found on the lamp post. The bits of wire were run 
cross wise in order to make the polarity of the lamp right 
without disturbing the cables. 

The ragged bits of insulation may be seen sticking out 
from the wire just as he cut them, and they show that they 
‘were cut with a knife. There were slight marks of burn- 
ing on the upper left hand end of the wire. The circuit 
consisted of 44 miles of underground cable, 14 miles of 
overhead wire and 48 lamps, of which 37 were on the 
aerial portion. 

Its insulation had been tested one week before with a 
reflecting galvanometer, and measured 1.6 megohm. It 
was also tested five days after and measured .9 megohm, 
both in clear weather. Between these testa there had been 
а period of very stormy weather, during which no gal. 
vanometer tests were made; but it was the duty of the 
roundsman to try the circuit twice a day with a magneto. 


ELECTRIC GYROSCOPES FOR DEMONSTRATING 
THE EARTH'S ROTATION AND FOR THE COR- 
RECTION OF SHIPS' COMPASSES, 


BY G. TROUVÉ, 


THE instrument for demonstrating the rotation of the 
earth about its axis consists of an electric motor a, Fig. 1, 
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Fig. 1.—ELECTRIC GYROSCOPE FOR DEMONSTRATING THE EARTH'S 
ROTATION. 


which revolves in a vertical plane, on a steel spindle be- 
tween ruby points. Within the rounded circumference of 
the motor are fixed eight small electro-magnets. The 
armature B of iron is of the form shown. To give the 
rounded surface to the ends of magnets they are first 
covered, together with the spindle and commutator, with a 
special cement. This is perfectly balanced and then it is 
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placed in a copper bath where it is left several days until 
the metal is deposited to a thickness of about 3 millimetres. 
This is then turned down and the whole balanced again 
with great care. The motor operated by electricity 
occupies the centre of a cage formed by the iron armature 
Band the brass ring c, on which it is pivoted. As it ap- 
parently resembles a homogeneous copper disc it gives 
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Fig. 2.—ELECTRIC GYROSCOPE FOR CORRECTING SHIP'S CoM- 
PASSES. 


rise to surprise when it is seen turning without apparent 
cause at a speed of 300 to 400 revolutions per second. 

The cage and the armature are suspended from a frame 
by an extensible wire in the centre of a horizontal grad- 
uated ring before which a pointer is moved, fixed to the 
armature B. The latter remains immovable in space, 
whereas the rotating disc is moved at a high speed. The 
rotation of the disc may also be ascertained by leveling a 
microscope on the micrometer scale fixed to the standard к, 
the divisions of which pass before the pointer. 

The current is conducted to the motor by two small 
platinum points which plunge into mercury cups о апан, 
one cup being concentric within the other. The whole 
apparatus it placed within a glass globe which can be ex- 
hausted of air in order to remove all external disturbances. 

As constructed, the gyroscope acts in a regular manner 
during the entire time that the current is on ; and is thus 
able to furnish a perfect proof of the movement of the 
earth and to controlit by observation, the displacement 
being calculable in advance. 

To adapt the gyroscope to the correction of ships’ com- 
passes, M. Trouvé has constructed an instrument which, 
while of a heavier construction, still preserves all the ad- 
vantages of the one just described. He has considered, 
in effeot, that if it is impossible to eliminate entirely the 
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thousand external causes met with on board ship, they can 
at least be made negligible with reference to the directing 
force of inertia by augmenting the latter considerably. 
For that purpose he has increased the mass, the diameter 
and the speed of the revolving disc to such proportions 
thatit requires a force of several kilograms to alter the 
plane of rotation, and so that a strong man cannot suddenly 
reverse the poles. Under these conditions the disturbing 
forces exercised are absolutely negligible. 

The new instrument consists of the same parts as the 
one described above, only its form and dimensions have 
been slightly modified ; the turning part of the motor, 
weighing several kilograms, has in its interior a Gramme 
ring armature. 'This ring is placed at the rounded ex- 
tremity of the diso, the central part of which remains 
hollow, and has the metallic appearance of the former, 
which is obtained in the same way as described above. 
The field magnet is a ring of iron with consequent poles, 
in which the armature turnsconcentrically. The field and 
armature are connected in series. "The entire system, in- 
stead of being suspended by an inextensible wire, is sup- 
ported in the centre of a Cardon suspension system by а 
vertical axis ending in points, which are pivoted in a gate 
bearings, like the spindle of the motor itself. This Cardon 
suspension has along pendulum with a stiff rod fixed to 
the prolongation of the axis of the system, giving to the 
whole a perfect vertical position notwithstanding the con- 
tinuous oscillations of the ship. The slight inclinations to 
which the apparatus would be subjected are, in fact, re- 
duced in the ratioof the length of the pendulum to the 
radius of the revolving armature. The pendulum might 
be prolonged, if desired, even below the level of the base 
of the instrument. 

Constructed in the manner described, neither rolling nor 
pitching need be feared. It is adapted to correct the com- 

ass with certainty, since its axisof rotation remains fixed 
in space as long as it is necessary to prolong the observa- 
tion. 


STANLEY’S NEW ALTERNATING MOTOR. 


Тнк modifications to which the alternating current 
adapts itself are nowhere better demonstrated than in the 
variety of alternating motors, which are constantly being 
brought out. Among the recent work in this direction is 
a motor designed by Mr. Wm. Stanley, Jr., in which the 
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Fig. 1.—STANLEY'S ALTERNATING MOTOR. 


distinguishing feature consists in the fact that the poles 
inductively developed in the armature of the motor by 
means of alternating currents always appear upon a line 
which occupies a fixed position in space so that a given 
pole disappears and is succeeded by a pole of the opposite 
sign, which in turn is followed by a pole of the same sign 
as before, and so on; the alternations of polarity being 
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synchronous with alternations of polarity in the field mag- 
nets of the motor, and the two lines of polarization being 
so related in position as to produce rotation of the arma- 
ture. 

The accompanying engraving, Fig. 1, shows the general 
construction of the motor, and Fig. 2 illustrates the cir- 
cuit connections. As will be seen, the field magnets Pr’ 


Fia. 32.—STANLEY’S ALTERNATING MOTOR—DIAGRAM OF CIRCUITS. 


of the motor are connected across the mains L'L'. The 
armature conductors, aa’ a' consist of copper bars ex- 
tending longitudinally along the armature-core, thenoe 
diametrically across the end of the core, and back along 
the core in а direction parallel to the first course. The 
terminals of each of the armature-conductors are con- 
nected to a conductor R, 5 of a ring or band of 
copper mounted upon the core and insulated therefrom, as 
are also the armature-conductors. At diametrically op- 
posite points of the ring & and upon a line approximately 
at right angles with the magnetic axis of the field-magnets 
are located iron cores a a’ which partially embrace 
the ring R. They are wound, fespeutivol „with coils c c’, 
which are connected with the mains leading from the gen- 
erator, either in series with the field-magnet coils m m', 
as shown, or in parallel. 'The coils c c' are wound in such 
directions that when alternating currents are passed 
through them the resulting fields of alternating polarity 
acting upon the ring в will develop opposing electromotive 
forces, as indicated by the arrows, which, owing to the 
position of the coils c c', will operate to drive current 
through the ring & towards these armature-conductors ; 
the latter, when the armature is at rest, are not induotivelv 
acted upon by the field of force developed by the current 
in the field-magnet coils, 

The method of operation of the apparatus is as follows : 
Considering the armature in a state of rest, alternating 
electric currents from the generator traverse the field- 
magnet coils m m' and also the coils с '. A line of 
polarization of alternating polarity is established by the 
currents flowing in the field-magnet coils, and at the same 
time alternating currents are inductively developed in 
those armature-conductors, as a, which occupy positions of 
inductive effect, The currents thus inductively developed 
enter the ring в and are carried along the ring to and 
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throngh those armature-conductors, as a’, which at the 
moment are not in positions of inductive effect. Thus a 
second line of polarization is developed in the armature- 
core, which lies at an angle to the line of polarization due 
to the current flowing in the field-magnet coils. If current 
were flowing only in those armature-coils, as а, which oc- 
сару positions of énductive effect, the line оѓ polarization 
established thereby would coincide in position with that 
due to the current in the field- magnet coils and the arma- 
ture would remain at rest. The flow of current, however, 
in those armature-coils, as a’, which are not in positions of 
inductive effect will cause the line of polarization due to 
the induced currents to lie at an angle with that due to 
tbe currents in the field-magnet coils. 

The poles in the armature-core will alternate synchro- 
nously with those of the field-magnets, and since the 
armature is subjected to the influence of two lines of 
polarization lying at an angle with one another rotation 
will result. 


THE NEW THOMSON RECORDING WATTMETER. 


TRR subject of electric meters has always been one that 
has attracted attention on account of the interest which it 
has for both those who supply and those who consume 
electrical energy. Numerous forms of meters have from 
time to time been devised, each possessing certain advan- 
tages and disadvantages. 

here was recently published a description of an electric 
meter invented by Prof. Elihu Thomson, in which an os- 
cillating body moved by the current, and suitably damped, 
was made to give the required registry of the energy con- 
sumed, being, virtually, a wattmeter. 

The new meter of Prof. Thomson, which is illustrated 
in the accompanying engravings, is based upon work done 
in this field quite a n gio of years ago by him. In brief, 
it consists of a peculiarly constructed electric motor which 
drives a register counting the number of its revolutions, 
and which also drives a magnetic damper consisting, in 


Fia. 1.—THE THOMSON RECORDING WATTMETER. 


substance, of a closed circuit moved between the poles of 
three magnets. · The magnets generally used are permanent 
magnets, although it is evident that where continuous cur- 
rents of constant potential, or constant strength, are obtain- 
able, these magnets may be replaced by eleotro-magnets. 
An interesting fact in connection with this meter, is 
that it is an energy meter, or wattmeter, and operates 
equally well with continuous or alternating currents. Its 
motions are quite positive and almost unaffected by fric- 
tion. Depending on electric actions throughout, it is said 
to be not so much affected by temperature and barometric 
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ressures as are meters whose motions are checked by air 
ans or wings driven in the air. 

The new Thomson meter, as made by the Thomson- 
Houston Electric Company, has a remarkable range in the 
load it can measure, meters being made having a range of 
registry from 1 to 200 amperes, the usual range being 1 to 
100 amperes, Meters are also constructed to measure cur- 
rents of as high potential as 500 volts continuous current, 
and much higher than this, in alternating currents, and 
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Fic. 2.— THE THOMSON RECORDING WATTMETER. 


these meters take account of the variations of potential and 
multiply the potential by the current in measuring the 
energy, This feature is not essential, of course, as, by 
supplying a definite strength of current, to take the place 
of that which is generally taken in derivation to the mains, 
the instrument becomes one which takes account only of 
the variations of current. It is exceedingly prompt in its 
adjustment to variations of load, as is demonstrated by 
throwing on or off large loads, the effects of momentum 
being scarcely appreciable, 

The meter consists of a vertical shaft resting in a jewelled 
bearing below, and, guided by an upper bearing, carries on 
its upper part a hollow frame wound with a set of coils, 
forming a sort of Siemens’ armature of polygonal outline 
without any iron core. The coils of the armature are 
attached to a commutator carried on the shaft near its upper 
bearing, the commutator being made of a little larger 
diameter than the shaft on which it is placed, and is of 
special construction both as to material and mounting of 
its parts. Two light springs bear upon the commutator 
and constitute the commutator brushes. The armature 
coils are wound with quite fine wire of many convolutions, 
and in circuit with the armature is placed a non-inductive 
resistance, carried in the frame at the back of the meter. 
The connections of the armature circuit and the resistance 
in series with it are generally made in shunt, on mains where 
the potential permits of this being done; or, where the 
potential is too high for direct action of this kind, a trans- 
former is used to bring it to a desirable potential for use in 
the armature circuit. 

It will be seen that the construction of the armature and 
the commutator gives a minimum of friction, and the 
special construction and materials used are found in actual 
practice to give very good satisfaction. The amount of 
current which has to be commuted at the commutator is, 
in any case, quite small. The armature coils or revolving 
coils have placed adjacent to, and surrounding, them, a set 
of fixed coils, generally made without iron, through which 
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coils the main current to be measured passes. They fur- 
nish an air field of greater or less strength according to the 
current flowing in the coils. The field coils and winding, 
of course, are varied according to the desired capacity of 
the meter, and sometimes a few turns of a winding in shunt 
to the mains are placed alongside the main circuit coils to 
assist the effect on the armature under the lightest loads. 
An endless screw on the shaft engages with a wheel in the 
registry train whereby the rotations of the armature are 
recorded. A variation of the dead resistance in circuit 
with the armature can,.of course, be made the means for 
the standardization of the readings on the register by in- 


creasing or decreasing the armature current flowing under 


any definite load or current passing in the field-producing 
coils. 

On the lower part of the shaft which bears the armature 
is mounted a copper disc the plane of which is at right 
angles to the length of the shaft, and which rotates with 
the shaft. This copper disc moves between the poles of a 
number of permanent magnets which are placed so as to 
embrace it. These magnets are made movable so that their 
position of action on the disc may be changed with respect 
to its centre and periphery, whereby the retardation they 
exert may be modified in such a way as to control the speed 
of turning of the shaft and its attached parts, under any 
definite load which the meter is called upon to register. 
Of course, it is necessary that great care be taken in making 
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Fig 3.—CuRVE SHOWING ACTION OF THOMSON WATTMETER. 


the permanent magnets so as to secure permanency of mag- 
netization ; the adjustments, however, provided, make it easy 
to restandardize the instruments at any time. 

It will be seen that the commutator of the armature 
never receives the full potential difference existing between 
the mains, and that, therefore, there can be no damaging 
short circuits around it. This is due to the large dead re- 
sistance which is in circuit with the armature. 

The principle of action, of course, is quite simple. The 
amount of load or retardation obtained by the copper disc 
moving in the magnetic field is directly dependent on the 
speed, and the retarding effect may be said to vanish when 
the motor stops, and to increase regularly as the speed in- 
creases. In like manner the torque or turning force exerted 
by the armature may be said to vanish when the field current 
becomes nil, or when there is no load, and to increase regularly 
under constant potential between the mains as the load of 
lamps, or other working devices, is increased ; that is, as 
the current passing through the stationary field coils in- 
creases. The result of this is that the speed of the meter 
shaft increases in strict proportion to the load so that the 
registry is uniform throughout the range, except with the 
very smallest loads. This will be seen by examining the 
curve, Fig. 3, obtained from a meter having 25 amperes 
capacity. This property of the meter is found to be present 
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whether the currents used are alternating or continuous 
currents. The curve given shows the rate of registration 
for each load, the verticals indicating the value of the 
registry for a given current under variations of the total 
current or total load. 

The commutator brushes of the armature are, of course, 
placed at right angles to the magnetic afis produced by the 
field coils, and it will be readily understood that an increase 
or decrease of the current in the armature due to increase 
or decrease of potential, and of increase or deorease of the 
field current due to variations of the load put on, or thrown 
off, together act to vary the speed of the register, and that 
the meter multiplies the two together and registers the 
energy. The effects of variation of potential may readily 
be eliminated by causing the magnetization of the magnets 
which retard the copper disc to depend upon the potential, 
as when they are made electro-magnets and put in series 
with the armature ; in this case the meter becomes шее 
responsive to change of current in the field coils, provided, 
of course, that the retarding magnets are far below the 
saturation point. 

It will also be readily seen that from the relative dis- 
poston of the armature and the field, the current returning 

rom the work, as incase of a storage battery, dis- 
charges reversely through the meter and results in the re- 
duction of the registration by the meter moving backward ; 
and in a similar manner energy restored by alternating 


-currents due to displacement of phase by self-induction is 


also deducted and credited by the meter as returned energy. 
Hence if the meter were used to register on a circuit of 
alternating currents feeding lamps, the current and poten- 
tial might be the same as when alternating currents were 
feeding an inductive resistance, such as self-induction coils, 
and the current traversing the field coil of the meter, and 
also that traversing the armature circuit might be the same 
under these conditions, But the registration of the energy 
consumed would be much larger in a given time in the case 
of the lamps, than in the case of the self-inductive coils 
used as a load. 


A ROUGH TEST OF TRANSFORMER EFFI- 
CIENCY.: 


Many engineers in charge of central stations want a 
rough method of arriving at the efficiency of a transformer 
in the case of closed iron circuits, This may easily be 
carried out with the help of a resistance box, and an alter- 
nating current ammeter and voltmeter, which are always 
available in stations. The primary current when the 
secondary is open is measured. This is multiplied by the 
primary pressure, and the product is divided by 2 to give 
the loss in the iron. The loss in the copper at any load is 
then calculated by C'R in the primary and secondary. For 
instance, suppose a 500 watt transformer for 2,000 and 100 
volts takes, with the secondary open, 0.073 ampere. The 
iron loss is 0.073 X 2,000 X4=73 watts. If the primary and 
secondary resistances are c8 and 0.16 ohm, respectively, 
the full load losses by copper are `.5 watts. The total loss 
is then 82.5 watts at full load, giving an efficiency of 85.9 
per cent. The measured efficiency of this transformer, ac- 
cording to Prof. Ryan, was 86.3 per cent, ‘This rough 
method probably gives the loss in iron well within 10 per 
cent.; that is to say, gives the efficiency within 1 per cent. 
It is probably more accurate than calorimeter experiments 
or calculations from clock-face diagrams. To get the “all- 
day efficiency the iron loss is taken as constant. For in- 
stance, if the transformer has an average load equal to four 
hours’ full load per day, the iron loss is taken as 78 X 6— 438 
watts, and the copper at an outside value of 5 watts. This 
gives an all-day efficiency of 53 per cent. This is low, but 
then the алаш is very small, and of an old form. 
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THE NEW BRUSH-ADAMS ARC LAMP, 


Tux experience which has been gained during past years 
with arc lamps under the disturbing influences to which 
they aresubjected out-doors has led to the construction of a 
new lamp, in which advantage has been taken of the many 
lessons taught by the “troubles” of the past. 

This lamp, known by the name of the Brush-Adams 
lamp, has just been put out for general use by the Brush 
Electric Co., of Cleveland, and as it embodies numerous 
excellent features will prove interesting to many of our 

rs. 

To begin with, all springs that can in any way influence 
the arc have been abolished, and thus the chief cause of 
uneven and changing adjustments is at once eliminated, 
while at the same time the use of glycerine, oil or mercury 
is entirely avoided. The frame of the lamp is thoroughly 
insulated from the working parts, and unless a hanger- 
board is desired no hood need be used, as the lamp is 
weather-proof. The hanger-boards, globes, jackets, rod 
protectors, etc., are all alike for single and double lamps, 
and a large saving is thus made о ЕЕ companies in 
the stock of spare parts required to be kept on hand. 

The accompanying engravings show the method of secur- 
ing the globe upon the lamp. This method effectually pre- 
vents the blowing off of globes or breakage from heating 
or drops of melted copper from the carbons. As will be 
seen, no thumbscrews, which frequently crack the globes, 
or drop out and loosen them, are iid: and it is claimed 
that the flaming ares which sometimes occur when the 
lamps are about to cut out, cannot possibly cause breakage 
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of globes. Another important feature, which will be read- 
ily appreciated, especially in “hot trimming,” is the ease 
and rapidity with which the globe can be removed and 
placed out of the way, as shown in Fig. 3. The careless 
trimmer who might wish to delay the cleaning of the globe 
cannot be troubled by sleet or dust sticking to the globe- 
holder. 
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The Brush-Adams lamp is adjusted to a standard cur- 
rent and voltage and no means of changing this adjustment 
is provided. Ehe current required is stamped upon the 
lamp, and with this current the manufacturers claim that 
it will burn with perfect steadiness and reliability on any 
circuit. Lighting companies and the publio suffer much 


Fig. 8.—THE NEW BrusH-ADAMS ARC LAMP. 


from re-adjustments made by careless and incompetent em- 
ployés, The adjustments of the new lamp need never be 
changed, or, if required to be altered for a different cur- 
rent, must be changed with special but inexpensive tools 
provided by the manufacturers. 

Cleanliness of arc lamps is necessary for perfect work- 
ing, but is often neglected in dusty or smoky locations 
on account of the difficulty of cleaning, involving in the 
old forms the taking down, and apart, of the lamp. The 
Brush-Adams lamp is so constructed that while the lamp 
is in its ordinary burning position in the street or else- 
where, the ro:ls, clutches and other parts requiring cleaning 
can be slipped out quickly and put back without any 
soldering or other work. 

Another feature is the arrangement of carbon rods and 
clutches, which are shown separate іп Fig. 3. The clutches 
are claimed to be as durable as any other part of the lamp, 
and the rods do not require to have the true round surface 
usually necessary, as the bearing surface of the self-cleaning 
clutches will feed a rod pitted or scarred or worn. The 
cut-out is positive and sure, with no liability to burn out, 
and a very effectual device is provided for preventing the 
“ lapping of carbons and for insuring the lighting of the 
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lamps whether trimmed with the carbons apart or in 
contaot. 

The exterior finish of the standard lamp is black japan 
with bronze trimmings, the idea being that the user can 
bronze or ornament this surface for special purposes if 
necessary. The bright brass lacquered finish of many lamps, 
while showy when new, is difficult and expensive to renew. 

The hangerboards, alike for single or double, indoor or 
outdoor lamps, are provided with a switch very strongly 
made, arranged to close one circuit before the other ів 
opened, so as to prevent arcing, and to cut the lamp entirely 
out of circuit when switched off. 


PAUTHONIER'S METHOD OF RENEWING INCAN- 
DESCENT LAMPS. 


Ever since the present type of incandescent lamp 
became an article of regular manufacture, attempts have 
been made to overcome the necessity now existing, of dis- 
carding practically the entire lamp when but a single 
element, the filament, is ruptured or destroyed. Some 
method by which a new filament can be introduced leaving 
the remaining solid parts of the lamp intact will therefore 
be conceded to be of considerable value. To accomplish 
this object, M. Casimir Pauthonier, of Paris, a few years ago 
devised a simple process which has been in operation 
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PAUTHONIER’S METHOD OF RENEWING INCANDESCENT FILAMENTS. 
abroad, and which has been recently patented in this 
country. For this purpose the broken filament is with- 


drawn from the lamp, the tip a, Fig. 2, having been 
previously opened. There are thus only left two short 


stubs of the old carbon which act as primers to the solder- 


ing at в and c. The lamp is then filled with a hydro. 
carburet, and a new filament introduced into the bulb, the 
ends of which are brought opposite the stubs, asin Fig. 3. 
The carbon is held in this position by a thread of copper 
attached to a frame, the arm of which may be raised or 
lowered, as required. The ends are brought to the stubs 
B and c by means of a small pier, the head of which is 
connected by a flexible conductor to a source of current. 
By passing a current first through one leg of the filament 
to the juxtaposed stub, and then through the other, 
carbon is deposited at the joint and the ends firmly sup- 
ported, thus furnishing the lamp with a new filament. Fig. 
4 shows the latter ready for exhaustion, and Fig. 5 the 
completed lamp. We may add that it is proposed to 
introduce the process in this country. 


A MUSEUM ON A TRAIN. 


At the shops of the St. Charles Car Co. there have recently 
been built four gorgeous museum cars. The gilding alone cost 
over $3,000 and the cost of the entire coaches is about $24,000. 
The idea is to run the train into a town and havo the exhibition on 
the cars. One car contains the electric light plant which is to 
light the museum train, 


THE ELECTRICAL ENGINEER. 


[Nov. 5, 18%. 
BRADLEY'S ALTERNATING MOTOR. 


For some time past Mr. Charles S. Bradley, whose 
multipolar continuous current dynamo wil be known to 
many of our readers, has devoted considerable attention to 
alternating current motors and as a result has worked out 
a number of types possessing considerable origrinality. 
Among these is one in which a single current field magnet 1s 
employed, influencing an armature carrying closed induced 
circuits and having a commutating device for shifting the 
neutral point in the field magnet and producing a progres- 
sive torque. 

To explain the action of the motor we may take, for 
example, a disc ò having two circumferential slots, as in 
Figs. 1 and 2, and set it so that each slot surrounds or 
threads the lines of force from alternate fields A'and 5; the 
disc becomes thus the seat of induced or secondary currents 
when the field-magnets are energized by an alternating 
current, the paths of such currents being approximately 
indicated by small arrows on the disc, which constitutes 
two closed circuits, If the disc be placed in the relation 
shown in Fig. 1, as soon as the alternating current is 
admitted to the field A B the rise and fall of potential 
therein sets up induced currents, and motion of the disc 
results from the following principles: All the lines of force 
momentarily produced during one phase of alternation of 
magnetism in the field-poles cause momentary induced car- 
rents, as indicated by the arrows. These currents 
from the centre to rim and rim to centre of the disc at the 
two unslotted portions shown, being from centre to rim at 
one and from rim to centre at the other at the same instant; 
and therefore the currents generated by a and by B have 
common directions through the unslotted portions, and are 
therefore attracted one by the nearest part of field a; and 
the other by the nearest part of field в; and as these at- 
tractions take place at opposite sides of the shaft or centre, 
motion of the disc necessarily results. This motion con- 
tinues in one direction till the disc is about in the position 
shown at Fig. 2. Motion then ceases, because the closed 
circuits of the disc are equally attracted by the oppositely- 
induced field-magnets, which neutralize each other. Thus 
continuous rotation can be effected by subdividing and 
angularly displacing or commutating the field. magnete. 

ne way in which the principle has been carried out in 
practice by Mr. Bradley is shown in the accompanying 
engraving, Fig. 3. Here a disc 5 is fixed on a shaft having 
the two insulated rings d e, on which bear the brushes f g. 
The shaft has fixed to it the brush-arm Л, which in turn 
carries at diametrieally - opposite points the insulated 
brushes i k. These brushes bear on a stationary segmental 
commutator c, having its blocks looped in successively to 
the subdivided field.circuit, so as to shift the polar line of 
the latter accordingly. The field-magnet is composed of 
a group of cores arranged in a circular series, each pro- 
vided with its own coil, and the pole-pieces facing the path 
of the semicircular slot in the disc ö. Fig. 3 shows a series 
of field-magnets facing one side of the disc only ; but it is 
preferable to have two series of such field-magnets facing 
each other and 80 wound that at any instant at which a 
given pole has north polarity the pole-piece opposite it on 
the other side of the disc has south polarity, and so on, so 
that the lines of force pass directly from the pole.piece of 
one series to the pole-piece of the opposite series of field- 
magnets. The entire annular series of field-magnets have 
their coils connected in series similarly to the connections 
of a Gramme ring, во as to form a closed circuit, and be- 
tween each coil and the next adjoining one a loop is taken 
and connected to the corresponding plate of the commuta- 
tor c, which is supported in a stationary position so as to 
always preserve the same angular relations with the field- 
magnets. 

bviously the line-current passing in at the brush f to 
ring d would go through brusb & into the commutator, and 
then dividing, one half would pass around the magnet-ooils 


J. 


Non the right of the vertical line and the other half around 


^ 
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the magnet-coils on the left of the vertical line, and at the 


: top both currents join together at the commutator and pass 


aut at the brush 7 through ring e into brush g and thence 


ps 


to line. Consequently at any given moment all the field. 
poles on one aide of the vertical line will have one polarity 
and all those on the other side of the vertical line the 
Opposite polarity, Thus, in the position shown in Fig. 3, 
the neutral line will be a vertical line drawn through the 
fi cure, and this line will be the line of commutation and 
correspond with the operating position of the brushes ? Л. 
The disc б being already advanced a little toward the 
right, so as to correspond with Fig. 1, immediately takes 
up motion due to the preponderating attraction, as already 
explained, and this motion continues with a powerful 
torque until the brushes have reached the next segment of 
the commutator, whereupon the neutral line is immediately 
shifted to the right and the position of maximum torque 
is again obtained, causing a further attraction of the disc 5 
in the same direction, and the corresponding movement of 
the brushes 2 & repeats this indefinitely as the disc rotates, 
owing to the commutation of the field-magnets, so as to 


| 
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р the position of maximum torque continuously ahead 
f the actual position of the disc. 

In Fig. 4 is illustrated a form of motor wherein the disc 
b rotates between the adjacent ends of two circular series 
of field-magnet poles, as already alluded to. In this form 
of machine the field-magnets are commutated, as before, 
and the opposite pole-pieces will at any one instant be 
always of opposite polarity, so that the lines of force be- 
tween the two will pass through the rotating disc 5. 
Laminated cores are employed for the field-magnets and 
their back ends joined by means of laminated yokes. 

Instead, however, of connecting the каш of the 
field-magnet and commutating them, as shown in Fig. 3, 
the arrangement shown in the diagram, Fig. 5, has been 
adopted. On the shaft, and rotating with it, are placed 
the insulated rings d and e, as before, and on these brushes 
bear and convey the line-currents to the commutator. 
There are also fixed on the shaft the two semicircular com- 
mutator-plates 1 and 2, plate 1 being connected to ring d 
and plate 2 being connected to ring e. Surrounding the 
commutator is a ring 3 carrying at points corresponding to 
the angular displacement of the several field-magnets the 
brushes 4, 5, 6, 7, 8, 9, 10 and 11. The plates 1 and 2 at 
their adjoining ends are separated from each other by a 
gap at least equal in width to that of one of the brushes, as 
shown in Fig. 5. "These respective brushes are connected 
to the corresponding ends of the field- magnet coils, 12, 13, 
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14, 15, 16, 17, 18 and 19. The other or outer terminals of 
all the field- magnet coils have а common connection in 
the circle m, which is obviously the same asif all the outer 
terminals of the coils were connected together at one 
point, : 

Suppose, now, an impulse of current arrives from the 


NN 


FIG. 4.—THE BRADLEY ALTERNATING MOTOR. 


line to the ring d. It passes thence to the plate 1, from it 
through the three brushes 8, 9 10, and divides in parallel 
circuit through the three field. magnets 16, 17, 18, joining 
together at the common connection and passing into the 
field- magnets 12, 13, 14, thence through the brushes 4, 5, 6, 
thence to the plate 2, ring e, and back to line. 

It will thus be observed that field-magnet coils 19 and 15 
are open-circuited. As the commutator 1 and 2 rotates, 
field-magnets 12 and 16 become open-circuited, and in the 
further rotation of the armature and commutator each 
diametrically-opposite set of coils becomes open-circuited, 
while the set of coils on each side of that line respectively 
contribute opposite polarities to the circular range of field. 
magnet poles and the commutation proceeds with the same 
effect as in Fig. 3, but with the additional advantage that 
the short-circuiting effect which would take place in the 
form shown at Fig. 3 with the brushes connected to ad- 


Fic. 5.—THE BRADLEY ALTERNATING MOTOR. 


joining plates of the commutator is totally absent, and 
consequently the damaging sparking is entirely eliminated. 


MOTORMEN AT THIRTY CENTS PER DAY. 


A drunken motorman, whose salary was less than thirty cents 
per day, caused an accident at Fiesole, Italy, which resulted in 
fatal injuries to several passengers, and so prejudiced the public 
there against the road that it will be years before it can be worked 
without loss. A company that hires an ignorant man at thirty 
cents a day to fill so important a position not only should be forced 
out of existence, but should be held strictly accountable for the 
damage that resulted from its misdirected economy.—Boston 
Transcript. 
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It 4s not derogatory to the dignity of Mathematics to approach 
the subject by means of a patr of compasses or a foot-ruleor a metre- 
scale, tnstead of the stately process of proposition-lemmas and cor- 
ollaries ending by Q. E. D.—John Trowbridge. 


LIGHTING THE NEW YORK ELEVATED TRAINS. 


RIEF mention was made in our last issue of the inten- 
tion of the Manhattan Elevated Railway Company 
to light its trains by electricity. The report to which we 
gave publicity is well founded. The company has been 
seriously considering the matter and, in fact, is said to 
have gone so far as to have secured preliminary estimates 
upon no fewer than 216 individual outfits. This, of course, 
would imply an intention to equip each train with a plant 
of its own, the dynamo and engine being placed either 
upon, or in close juxtaposition to, the steam locomotive. If 
we take the train to consist of five cars, each with a dozen 
lamps, and allow as many more for the locomotive cab, 
tender, headlights and taillights, we have a total of 72 
lamps of 16 c. p., or a requirement of, вау, 7 to 8 h. p. of 
engine and dynamo on each train. Smaller lamps could be 
used with satisfactory results, but the figures above will 
serve, Such an equipment of 216 plants would therefore 
represent in the neighborhood of 1,500 h. p. of dynamos 
and engine capacity in the small units named. 

It is gratifying to know that a change of this kind is 
imminent. The lighting of the elevated trains has long 
been unsatisfactory, and what with breakage, cleaning, 
oil, attendance, &c., must be expensive, It is the common 
experience to travel in poorly lit cars. Not infrequently 
one sees passengers endeavoring to improve matters by 
either raising or lowering the flame; and very often the 
lamp chimneys burst, scattering hot, greasy glass over 
everybody. The lamps are badly placed, and it is difficult 
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to assume any position near them or under them so as to 
secure the full benefit of their obscure rays. 
It seems to us, however, that the matter for considers. 


tion is more than merely one of lighting the trains. 


There are all the stations to be taken into account, and 
they need better light fully as much as the cars do. With 
this element brought in, the problem takes a different 
shape, and the desideratum, apparently, is a system that 
shall at one and the same time light both the stations and 
the trains. The resort to 216 distinct plants would imply 
train lighting alone, by direct service, maintained only as 
long as the dynamo and its special engine are running. 
But, with an agency so flexible in its application as elec- 
tricity, there are several ways of gaining the end sought. 
At the present moment, for example, a movement is on 
foot for the establishment of special cars for smokers. If 
this were granted, it would evidently be easy to concen- 
trate in such cars, at one end, all the auxiliary apparatus 
for heating and lighting without any drain on the locomo- 
tive for steam except іп the extra haulage. Here storage bat- 
teries could come into play, a very small plant charging 
throughout the day, and the lamps drawing alarge part of 
their current from the batteries in the evening. This plan, 
however, still leaves the stations and track signals unprovided 
for, and suggests another, by which current supply plants, 
being placed advantageously along each line, each track 
could be wired up so that the circuits to the stations would 
run on the elevated structure and the trains would pick up 
their current by the simplest kind of contact devices. 

If the whole road were operated by electricity, as it 
should be, the lighting problem would be swallowed up in 
the settlement of much larger ones, and would be no more 
heard of. Onlarge numbers of street electric railways, 
the cars to-day derive the current for all their lights direct 
from the motor circuits. No better place than the New 
York elevated roads could be asked for the application of 
such methods. Yet it begins to look as if Boston and 
Chicago would have their elevated electric roads before 
New York, although the time is 80 ripe here for the new 
departure, Steam transit in cities is an anachronism and a 
nuisance, despite its enormous benefits and we believe 
steam locomotives will disappear from the elevated tracka 
almost as soon as the horses do from the surface roads. 
This may not be in the immediate future of next week, 
but itis coming as surely as to-morrow’s sun. The 250 
American cities enjoying electric rapid transit set an er- 
ample that even the stolid conservatism of New York can- 
not resist. 


ELECTRICAL ACCIDENTS. 


Our readers need hardly be told that the alleged dan- 
gers of electricity which the daily press delights in bring. 
ing to tho attention of the awe-stricken public are largely 
drawn from the imagination, and that little, if any, trouble 
is taken to go to the bottom and determine the true causes 
of such accidents, We think Dr. Wheeler has, therefore, 
done a public service in presenting what is undoubtedly s 
correct explanation of the causes which led to the death 
ofa lineman in this city. Leaving out of consideration 
the non-observance on the part of the lineman of the strict 
rule regarding the wearing of rubber gloves, and which, if 
followed, would certainly have prevented the accident, the 
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condition of the circuits, as evidenced by the photographic 
reproduction in another column, are evidence that the un- 
fortunate man did not exercise sufficient care in the hand- 
ling of the connecting wires. It seems strange indeed that 
men who ought to be, and no doubt are, well aware of the 
character of their work and the precautions necessary to 
prevent accident, should invite disaster by what cannot 
be characterized as anything else but sheer carelessness, 
It may be true, as has been assumed, that rubber gloves 
may not be the most convenient things to work with, but 
where the question involved is one in which the whole 
electric light industry is interested, as well as the safety 
of the employé, the rule ought to be strictly enforced. 
The explanation of the injury done in another case of an 
alleged electrical accident would be ludicrous, but for the 
fact that it shows the unnecessarily alarmed state of the 
public mind, and the proneness to ascribe to the current 
an innate viciousness which it does not possess. 


THE DETERMINATION OF SELF-INDUCTION. 


THE construction of alternating current apparatus in its 
various forms now occupies so largely the attention of 
electrical engineers that those who are engaged in this 
class of work, together with those who are about to under- 
take similar pursuits, will be interested in the admirable 
article by Mr. C. Steinmetz which is concluded in this 
week’s issue. The apparent difficulties with which exact 
determinations of this nature are accompanied are largely 
due to the necessity of employing apparatus requiring some 
skill and training for their management ; but in the ma- 
jority of cases a fair approximation is quite sufficient for 
practical purposes. It is with this in view that Mr. Stein- 
metz describes some methods for determining the self-in- 
duction of electric circuits requiring the use of instruments 
with which all practical electrical engineers are familiar. 
An intelligent application of these methods may save much 
time and expense, and as an exercise for the student a 
simple series of tests with apparatus usually at hand, will 


go far towards inculcating sound ideas as to the nature and 


effects of self-induction. 


THE STANLEY ALTERNATING ARC MACHINE. 


Tux description of the Stanley alternating arc dynamo, 
which first appeared in our columns about six months ago, 
at once attracted attention to the machine as one possess- 
ing remarkable characteristics and the study of which 
would, no doubt, as we at that time suggested, be taken 
up in the near future. The results which have been de- 
tailed by Messrs. Tobey and Walbridge in their paper 
read before the American Institute of Electrical Engineers 
certainly confirm the claims made for the remarkable reg- 
ulating power of this machine and bring out a number of 
peculiarities which are worthy of attention. Probably the 
most characteristic action of the machine is that exhibited 
by the for.a which the curve of k. M. F. assumes, approach. 
ing with increasing load almost to the form of a reversed 
pulsating current instead of the sinusoid of the incandes- 
cent machine. Evidently such a curve is due to the enor- 
mous self-inductive properties of the machine, in virtue of 
which naturally all the actions observed are due, It is not 
uninteresting also to note the reactive effect of the main 
eurrent in this machine upon the exciting current. 
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Although the latter is generated from independent coils, 
it nevertheless is subjected to the influence of the arma- 
ture poles and partakes of the wavy motion, its strength 
varying over considerable range with each pulsation of the 
main current. In Mr. Thorburn Reid’s paper the result of 
analysis bears out the results found in practice and affords 
a means which may guide others in the predetermination 
of similar machines. While the test of Messrs. Tobey and 
Walbridge extended over the full range of the capacity of 
the dynamo, even at a short circuit, it would have been 
interesting, we believe, to have obtained the data resulting 
from the machine when run on open circuit. Naturally a 
varying difference of potential would have been generated 
at the terminals, the magnitude of which would have been 
interesting to determine. 


The New Thomson Alternating Meter. 
ReEcoenizine the value of а simple and reliable device 


for measuring current, Professor Elihu Thomson has in the 
past devoted not a little attention to the design of various 
meters, among which probably those of the oscillating type, 
in which a volatile liquid is employed as the moving force, 
as it were, are best known. Recently, however, Prof. 
Thomson has devoted particular attention to the construo- 
tion of a meter which shall be adapted to both continuous 
and alternating currents and at the same time indicate not 
only the consumption of current, but give it in the value 
of the pressure on the mains ; in other words, a power or 
wattmeter. The manner in which Prof. Thomson has 
worked out this problem is highly ingenious and is evidently 
based on simple principles. The problem to be solved 
evidently was to construct a motor in which both the pres- 
sure and the current should be the factors determining the 
speed and & device embodying a retarding force which 
should vary in the direct ratio with the speed of the ma- 
chine. The relative disposition of field and armature of 
the motor and their connection with the working circuits 
fulfills the former conditions, while the disposition of the 
copper disc retarded by the encircling magneta fulfills the 
second. ` With constancy of magnetism assured in the per- 
manent magnets and friction reduced to a minimum, as it 
appears to be in this instrument, its accuracy ought to be 
very high. Not the least interesting point in connection 
with it is the quality it possesses, as exhibited by the curve, 
of affording practically uniform readings for both continu- 
ous and alternating currents. 


Electrical Work at the World’s Fair. 

SEVERAL weeks ago, the use of electric power on a large 
scale to run the World’s Fair was discussed by us at some 
length. Mr. Gardiner C. Sims, Commissioner from Rhode 
Island and Chairman of the Electrical Committee, has now 
formulated his ideas on this subject in an admirable com- 
munication to the Executive Committee of the National 
Commission. He proposes not only the use of motors to 
drive exhibits, but the operation of elevated electric 
railways between the sections of the Fair, and special 
novelties, such as the electrical repairing of ship’s hulls 
afloat, and the like. As we have said already, the scheme 
recommends itself at once to the approval of every elec- 
trical engineer in the country, and we hope to see it 
carried out. 
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SOME PRACTICAL METHODS FOR THE DETERMI- 
NATION OF INDUCTIVE RESISTANCES AND 


SELF-INDUCTION OF ALTERNATE-CUR- 
RENT INSTRUMENTS.—II. 


,BY CHAS. STEINMETZ. 


B.— DETERMINATION OF THE SELF-INDUCTION OF MEASURING 
INSTRUMENTS, 


The static electrometer is considered the best instrument 
for measuring alternate current potentials. But, unfortu- 
nately, this delicate instrument is hardly adapted for prac- 
tical use in the factory. The calorimetric instruments, as, 
for instance, the Cardew voltmeter, can also be highly 
recommended. | 

But for direct measurement of the strength of alterna- 
ting currents, hardly any other instrument can be relied 
upon but the electro-dynamometer, although its self-induc- 
tion has to be considered sometimes, as shown in Part I. If 
we make the necessary corrections for self-induction, the 
electro-dynamometer can also very well be used as a volt- 
meter. 

The main condition for all electro-dynamic alternate- 
current instruments is, that their magnetic field always 
eorresponds to the instantaneous strength of the current, so 
that for the same current the magnetism is the same, no 
matter whether the current is increasing or decreasing. 
This condition excludes all instruments containing iron, 
and also such instruments in which eddy-currents can be 
set up. 

Seeing the difficulty of оаа practical alternate cur- 
rent instruments without self.induction, we have to find 
methods to determine the amount of this self-induction and 
the corrections necessitated by it. In measuring the 
strength of currents only, by the electro-dynamometer- 
ammeter, self-induction has no influence ; but its determi- 
nation becomes necessary where these readings are to be 
used for calculations of resistance, self-induction, power 
And so on. 

To determine the self-induction of an alternate-current 
instrument, a very reliable way is, after having tested the 
instrument by continuous currents, so that it can be used as 
an ammeter, giving the effective current flowing through 
it, to po as follows :— 

1, Connect it, together with an additional non-inductive 
resistance, if necessary, in parallel with a current-indica- 
tor. For this any instrument can be used, which for the 
same effective current always gives the same reading, no 
matter whether this reading is right or wrong ; therefore, 
most of the non-polarized continuous.current instruments 
can be used. | | 

Let the electric resistance of the instrument proper = r. 

Let the additional bifilar resistance = 7,. 

Let the alternating current flowing through the instru- 
ment, and read by it as an ammeter = c,. | 

Let the reading of the current-indicator in the shunt. 
eircuit — v. 

2. Connect the instrument r with its additional resist- 
ance 7, in series with a bifilar resistance & and in parallel 
with the same current indicator, and vary the alternating 
current so. that the current-indicator gives again the same 
reading v, thereby showing that the shunt-current, and 
therefore the potential-difference at the terminals of the 
branch-circuit containing the instrument, is again the same 
as in connection (1). | 

Then let the alternate current flowing through the instru- 
ment = c, 

Now, in the first connection (1), the electromotive force 
consumed by overcoming the electric resistance, is 


e, = (т + т») с, 

The x. м. r. due to self-induction : 
є' = 2л X, e 
1 T › 2 
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where X is the coefficient of self-induction of the instru- 
ment, and 7'the period. 

Therefore, the resulting or impressed Е. M. v., according 
to the parallelogram law, is :— 


— — . — m md 


* e = ©, \/ (r 4- ro)“ + oS 


In the same way, the resulting or impressed x. м. F. with 
the second connection (2) is found :— 


* e. e 


and, both being equal, because of the shunt current being 
the same :— 


2 X? | N X 
б, V (r 4- ro) T ft =e * (r Trog) +* 7 
(9) 
and therefrom we get :— 
7 3 1 — | 3 
X Veale о (10) 


2 2 
€, — е, 


and the shifting of phase, that is, the difference of phase 
between current and terminal pressure of the instrament: 


tan w = БЕ id Б з 
Jet Е 
таат РЕТИ 


Now іп making several readings with continuous currents, 
we can eliminate the resistances r, and R, also. In connect- 
ing the instrument in a continuous-current circuit in series 
with ту, with R, and with both r, + R and varying the 
current so that the current indicator in the shunt gives the 
same reading vo; or, interpolating for this reading Ve, we 
may get the three currents : 

с, through r, and the instrument r. 


c, through 7, + È and the instrument r. 
с, through F and the instrument r. 


Then we have :— 


c, (r +r) c. +r + R) = с,(т + R); (12) 
and therefrom : 
мео (6 — e.) : 
Ww Ca Cs ＋ С Ca — C3 ©, 
(13) 
R = r C$ (с: — c.) 
с.с F с,с,— C3 Cs 
Substituting this in formula (10) and (11) :— 
_' Т ½e, e e e 
ол c. Cs + Cs Ca — aa M rn (14) 
с, c 3 с 1 — e 2 c 3 
tan о = —— . ́ з "s 1 "4 15 
с, Cy ＋ Cs Ca — C3 Cs / e — с, (15) 


Now, when we can attribute to the additional resistance 
r, a particular value, for instance make it = 0, or = F, we 
shall save one of the continuous current readings and 
formulas (14) and (15) become simpler. 

(a.) Without additional resistance, for instance: r, = 0. 


' Therefore : e c6. 
х= "Т агы ава) 
2ле, с, — с, 
1 3 
1 c. c. — с, с 15 
oes a “з a 
tan @ = ^; Ve (15a) 
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(B.) With the additional resistance: r, = R. 
Therefore: 


Cs = Cg. 
| T e сс 
— 2 "3 1 "4 
X= -= S (м) 
1 сас — ei c 
tan о = i5 7» VITA (15d) 


A few examples will show the application of this method: 
1. In the electro-dynamometer-ammeter which was men- 
tioned above, the resistance was very low : r = .01 ohm. 
Therefore, an additional resistance 7, was used. As а cur- 
rent indicator a small continuous current ammeter was used. 


T — .01 second. 


It was found that for alternating currents : 
c, — 18.527 amperes ; с, = 10.679 amperes. 
For continuous currents : 
c, = 9.526 amperes ; с, = 5.074 amperes. 


Therefore, by formula (145) and (155) :— 


X = .0000657 henry, 
the coefficient of self-induction of this ammeter ; and the 
angle of shifting of phase :— 


angle @ = 76.4 degrees. 


„== r (0—6) = 056 ohm. 
2 c. — Cy 
2. In а low-reading voltmeter of the electro-dynamo- 
meter type the resistance was :— 
r = 19.68 ohm. 
ro = 0; 
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no additional resistance used. 

The same continuous current ammeter as in the former 
instance was used as a current indicator, but with about 
13 ohms ordinary resistance in series. 

It was found : 

For alternating currents : 

с, = .3478 ampere; с 

For continuous currents: 

€, = .3734 ampere; е, = .1623 ampere. 
Therefore, by formulas (14a) and (15a) :— 
X = .03543 henry, 
the coefficient of self-induction of this voltmeter; and the 
angle of shifting of phase: . 


Angle « — 29.5 degrees. 


R= (e 0 _. 25.45 ohms; 
с, 


= .1697 ampere. 


and 1 — 008 L 149 = 14.9 per cent. 


cos a 
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Therefore for such alternating currents of 100 full periods 

r second the readings of this instrument have to be 
increased by 14.9 per cent. to get the correct voltage. The 
correction for any other number of periods can easily be 
calculated. 

This method is open to the objection of inaccuracy upon 
the assumption that the alternate currents are true sine- 
waves. But in looking further into the matter, we shall 
often find this to be of advantage for practical purposes. 

Because, if we do not want to know the absolutely exact 
value of the coefficient of self-induction for scientific pur- 
poses, but want to use the instruments to measure alterna- 
ting dynamo currents and the behavior of inductive resist- 
ances toward them,then the figures obtained in this way hold 
good for the same kind of dynamo currents, and allow us 
to assume them again as true sine-waves in the calculations 
of electric machinery. Besides, in most of the alternators 
built to-day, the deviation of current from the sine-wave is 
rather small. 


NEW BRACKET ARM AND INSULATOR FOR ELEC- 
TRIC RAILWAYS. 


THE accompanying cuts shows a new form of bracket arm 
which attracted much attention at the recent Baffalo 
Street Railway Convention, and which has several dis- 
tinct advantages over the existing forms. The cut shows 
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NEW BRACKET ARM AND INSULATOR FOR ELECTRIC RAILWAYS. 


the simplest possible form, although the same principle 
readily admits of ornamentation. The arm consists of 
two flat bars bolted together, At their inner end they are 
bent apart во as to partially clasp the pole, and have holes 
near their extremities by which the arm is attached to the 
pole with lag screws. A brace clamped between the two 
bars supports the arm from above or below. "The outer 
ends of the bars are so shaped that when clamped together 
they embrace and hold an insulator specially designed for 
the purpose. The insulator is firmly held in a vertical 
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position, and a brass foot is riveted into a malleable iron 
stem with astout and deeply forked end. This admits of 
free oscillation of the foot in the line of the wire, but no 
lateral movement, "The advantages of this arm areits great 
simplicity and strength. It is attached to the pole in such 
a manner that a break or slacking of the wire will not 
injure it or its attachment to the pole. It is suitable for 
curve and straight line work. The insulator is strong 
and efficient, and exactly suited to the work required of 
it. This form of bracket arm is made also for use with 
iron poles, in which case it clamps at the inner end to an 
insulated iron pole top of special design, and is so arranged 
that the entire bracket arm is insulated from the pole. 
These devices are manufactured by Emmet Bros., of this 
city. They are being used in large quantities by the 
North American Construction Co., of Pittsburgh. 


A NOVEL WIRE CONNECTOR FOR HEAVY WIRES. 


Goop joints in wires for electric circuits, whether for 
indoor or aerial work, are recognized to be just as important 
for successful work as the necessity for good copper. We 
illustrate in the accompanying engraving a new form of 
connector, called the Brennan No-Solder? Wire Connec- 
tor, a device designed more especially for jointing large 
wires ranging from No. 0 to No. 00000 in size. This con- 
nector, which was patented on October 14, is made of cast 
bronze, the holes being drilled to fit the wire to be connec- 
ted. The horizontal slot joining the two holes, as shown, 
is made so that the connector will grip the wire tight and 
make a good electrical contact when pounded with a ham- 
mer. When stranded wires are used, solder may be applied 


NOVEL CONNECTOR FOR HEAvY WIRES. 


at the slot running across the face of the connector. The 
Pettingell-Andrews Company, of Boston, are introducing 
these goods and have the exclusive sale for the whole of the 
United States. 


WESTERN UNION TROUBLES IN THE WEST. 


A special dispatch from Chicago of Oct. 27th says :—‘‘ The 
trouble between the Western Union Telegraph Company and its 
operators grows daily more serious and promises to become wide- 
spread. It already extends over a good deal of territory through- 
out the West. The entire night force of the St. Paul office, to the 
number of thirty-seven, struck to-night and left the office in a 
body. It is reported here that the day force, numbering about 50 
men, will refuse to report for duty at 8 o’clock to-morrow morn- 
ing. St. Paul is the repeating station for the Northwest, and the 
entire telegraphic business of the Northwest is paralyzed. 

“ The strike was precipated by the discharge of operators Cooper, 
Gibbons, Moore, Dempsey, Leadsworth, and Patterson, late on 
Saturday afternoon. The men were discharged while at work at 
their wires. They were all supposed to be prominent in the new 
Telegraphers’ Brotherhood, and, when one of them pressed the 
official who executed the orders for a reason, he replied : ‘ You 
know very well.’” There is trouble of the same kind at St. Louis. 


THE WOOD DOUBLE BREAK LIGHTNING 
ARRESTER. 


Tux experience gained during past years in arc lighting, 
which has been amply confirmed by numerous experimenta, 
has demonstrated that lightning arresters in order to be 
effective in their action must not present to the path of 
the discharge any inductive resistance. Such a resistance, 
if in circuit, evidently creates an enormous counter E. M. F. 
which opposes the сарак to earth and is apt to cause 
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Ба. 3.—Woop's New LIGHTNING ARRESTER. 


the destruction of the machines which the arrester is de- 
signed to protect. The modern form of lightning arrester 
designed for arc lighting purposes, while preserving the 
saw tooth form of arrester, has therefore been modified to 
prevent the maintenance of the arc which would be due to 
the current from the dynamo following the flash to 
ground. For this purpose several devices have been con- 
structed, which, upon the passage of a discharge, separate 
the saw teeth and those break the aro and the current to 
ground at the same time. This breaking of the arc is 
usually effected by the action of electro-magnets in circuit 
with, and a part of, the arrester. 

But it is evident that while this device is in itself a very 
useful one, the precaution to be observed with regard to 
the insertion of inductive resistances still holds true. It is 
a well known fact that the current will jump an air space 
of very high resistance in preference to passing through 
such an electro-magnet. 

To avoid this action, therefore, but at the same time to 
retain the electro-magnet to break the arc, Mr. J. J. Wood, 
the electrician of the Fort Wayne Electric Co., has re- 
cently designed an ingenious lightning arrester, which is 
illustrated in the accompanying engravings. Here Fig. 1 
shows the arrester in its normal condition ready to receive 
a discharge to earth and Fig. 2 shows its condition im- 
mediately after receiving such a discharge. As will be 
seen, the arrester consists of a cross-bar pivoted horizon. 
tally, carrying two tongues, an upper short one, and a 
lower one of greater length. These tongues are serrated 
and come opposite similar saw tooth plates. Attached to 
the horizontal pivoted shaft is a soft iron armature which 
is acted upon by the prolonged cores of the electro-mag- 
nets so that when a discharge passes through the arrester 
the armature is attracted and swings the tongues out of 
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their original position, breaking the arc at two points, 
above ind below, as shown in Fig. 2. As soon as the dis. 
charge has taken place and the current i8 broken, the 
arrester at once falls back to its original position due to 
the overbalancing of the armature by the lower tongue. 

The distinguishing feature of the arrester, however, con- 
sists in the fact, that instead of being placed in series 
with the arrester points, the electro-magnets which serve 
to break the arc are placed in a shunt around the upper pair. 
The result of. this is that the discharge, instead of being re- 
quired to pass through the electro-magnets and then 
through the discharge plates, has two paths open to it, one 
directly across the discharge plates without any hindrance, 
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ELECTRIC WELDING APPLIED TO THE MANUFAC- 
TURE OF PROJECTILES.! 


BY LIEUT. W. M. WOOD, U. 8. N. 


AFTER describing the tedious and expensive methods hereto- 
fore in vogue, Lieut. Wood proceeded tothe explanation of the 
new processes adopted, with the aid of the Thomson electric weld- 
ing apparatus as follows : 

First, instead of the solid, rough-forged ingot, we have these 
three component parts, which when welded together will form a 
61b. armor-piercing shell. Each piece is now finished to exact 
size, except that there isa little extra length to allow for the 
take-up in welding. The head and base pieces are forged in dies 
to shape ; the central portion is simply a piece cut from a length 
of solid drawn steel piping. It hasall the additional strength 
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Figs. 1 AND 8.—Woop’s NEW LIGHTNING ARRESTER. 


and another through the electro-magnets. Assuming then 
thatthe discharge would prefer to pass directly across the 
plates, the current to earth established thereby would have 
a part of it immediately shunted through the electro-mag- 
nets, which, being energized, at once attract the armature 
and break the arc by separating the plates at the two points. 

The diagram, Fig. 3, shows very clearly the arrange- 
ment of the circuits. The circuit after passing through 
the switch-board is connected to the lower plate of the 


lightning arrester, passes from there through the lamps, 


back to the incoming lightning arrester and back to the 
machine. The upper terminals of the lightning arresters 
are connected to ground. This ingenious arrester is now 
being manufactured at the works of the Fort Wayne 
Electric Co., in Brooklyn, N. Y. 


due to the fibrous skin inside and out caused by the drawing pro- 
cess. To join these three pieces, they are clamped into a form of 
electric welding machine designed for the purpose, and in less 
1 705 | minute are joined together and made a homogeneous mass 
ike this. 

It only now remains to grind off the two burrs which you see 
in this specimen, and cut in the groove for the rotating band. 
The front one of these burrs may be used to form an enlargement 
used in many 'forms of projectiles, called technically, a 
* bourillet.” It supports the front portion of the shell in the 
bore of the gun, the remainder not touching except at the rota- 
ting band. e other burr may be removed at the same time the 
rotating band groove iscut. The fuse hole has already been cut 
and threaded in the base piece. The shell is now ready for the 
hardening process. I wish to call attention here to the fact that 
the.burrs are allowed to remain on the inside and thus form 
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strengthening ribs which help materially to support the shell 
against the great crushing strain it receives on impact. You will 
see that we have thus formed a stronger and better shell with 
minimum of labor on the individual parts and a few seconds’ 
work to join them together. 

In order to illustrate the wonderful strength that may be 
gained by this welding process, I have here a shell which was 
constructed exactly as I have shown. It was fired through a 
8-in. plate of iron at the Naval Proving grounds at Annapolis, 
recently. You will see that it has not changed its shape in the 
rlightest degree, nor has it even lost the copper rotating band 
which was carried through the hole with it. Here is another 
which shows a still more remarkable result. This projectile was 
fired against heavy steelarmor which has a resistance of about 
75 per cent. more than iron and which was much heavier than а 
projectile of this size could be expected to perforate. It, how- 
ever, penetrated 5 inches, and then, owing to the elasticity of the 
oak backing of the plate, was thrown back about 30 feet, as per- 
fect in condition as before it was fired from the gun. The ex- 
perience of the Welding Company has been that the metal seems 
to bestrengthened at the point of welding and this certainly 
seems to justify the supposition. 


A NEW METHOD OF ANALYZING THE MAGNETIC 
REACTIONS OF ARMATURES APPLIED TO THE 
STANLEY ARC LIGHT ALTERNATING CURRENT 
MACHINE.' 


BY THORBURN REID. 


THIS analysis is a result of looking at an old and well-known 
phenomenon from a new point of view, and is merely a develop- 
ment of the principle of the magnetic circuit a little further than 
has heretofore been usual. Hopkinson, I find, has used much the 
same method in his analysis of the transformer, and seems vaguely 
to have foreseen its application to dynamos; if I may judge from a 
part of a sentence which I ran across in one of his articles a few 
days ago, this same principle has been discussed at some length in 
the English electrical journals lately, but I am not aware thatany 
analysis has been attempted by means of it. 

By this conception dynamos are considere 1 to consist of a mag- 
netic circuit composed partly of iron (or steel) and partly of air, 
one part being at rest and the other in motion (generally rotary). 
Magnetism is induced in this circuit by meaus of two or more 
coils of wire carrying an electric current, wound around some 
part or parts of the circuit. One or more coils may be wound on 
the fixed part of the circuit and one or more on the moving pars, 
and the magnetism induced will be that due to the sum of all the 
magneto-motive forces in all the coils, divided by the sum of all 
the magnetic resistances. The magneto-motive forces in the fixed 


coils are generally approximately constant, except where they are 
varied for purposes of regulation. In the movable coils, however, 
the M. M. F. is generally variable. In direct current machines its 
effect on the total flux around the magnetic circuit is also almost 
inappreciable, chiefly for the reason that it acts almost at right 
angles to the magnetic circuit. In alternating current machines, 
however, it is quite considerable, and is generally taken into 
account, but attributed to the self-induction of the armature. The 
connection between the counter M. M. F., as it may be called, of 
the armature and its self-induction will be brought out more fully 
in a subsequent part of this paper. 


1. A paper read before the American Institute of Electrical Engineers, New 
York, October 21st, 1590. 
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To simplify our conceptions we will assume a two pole dynamo 
with one coil on the armature, as shown in Fig. 1. ferring to 
the diagram, Fig. 2, 
Let ON — N, represent the magnetic induction through the arma- 
EN ture due to the field in magnitude and direction. 
Let oc' represent the position of the armature coil at that instant. 
Let oa = A, at right angles to OO', represent the magnetic induc- 
= tion due to the armature coil at that instant. 
Let PP', at right angles to the field lines, be the neutral line. 
Let Poc = 6 be the angle through which the coil has moved from 
its neutral position. 
By completing the parallelogram, and thus compounding the 
two magnetizations Nand A, we obtain M = oR as the resultant 
magnetic induction through the armature coil in amount and 


direction, at that instant, and QQ’, at right angles to OR, аз the 


neutral line with reference to this resultant magnetization. Then 
Qc (= 6) is the angle through which the coil has turned from this 
new neutral line. 

Let the angle NOR (= ORA) = a. We аге to deduce the value of 
M from the known quantities N, A, and the angle 0. In the tri- 
angle ROA, HO is perpendicular to OQ and Ол is perdendicular to 
oc; therefore the anglo ROA = QOC = 6. EN 

Also Ол is perpendicular to oc and AR is perpendicular to ОР; 
therefore AR = COP = 180° — 0. 

From trigonometry we have :— 


M _ N. A 


ТИ 29) mud Nu 
or 
A N: A 
sin sinc sin (6—0) I) 
therefore 


N sin (0 — с) = A sin c. 
Expanding sin (0 — 6), dividing by cos 6 and solving for tan 6, we 


have 
sin / | 
mL cos 0 + A m 
whence by trigonometry 
VN? +2A JV eos d+ A? | 
А JV sin 0 . 
Sin g — — — 4 


V 2 A N cos 0 А? 
Therefore, from equation (1) 


M- sin 7 ; : m 
"ine V Y ＋ 2 А У cos 0 4- A? \9 
This last expression gives us the actual value of the induction 
through the armature coil at that instant in terms of the field 
strength, the armature strength and the angle 6 through which 
the coil has been turned from the position perpendicular to the 
field lines, The direction of this resultant magnetization is along 
OR, and the neutral line has been shifted from ОР to оо and the 
number of lines actually passing through the coils is M cos 6. 
From equations (3) and (5) we obtain M cos 6 = N cos 0 +a. 


Nov. 5, 1890.] 


The в. M. F. at any instant is then 


d 9zít 


~— -iy | SN cos YA +84} (6) 


where S is the number of turns in the coil ; t is the time which 
has elapsed since the coil passed the position ОР, and T is the time 
of one revolution. 


Therefore, 
9zSN . ті d A 
ta p ee 0 


The armature magnetization, 4, depends on the number of turns 
.in the coil, on the current flowing through it, and on the mag- 

netic resistance offered to its lines of force ; or 
(8) 


gi 
where o is the magnetic resistance, and i the instantaneous value 
of the current. 


. S TE 
Letting m L, dividing through by R, the resistance in the 


main circuit, and collecting the terms, we have 


gp pee unam m (9) 
Let 8 N 

2 1 e 2 77 R | 

TL np qM m 


and we have 
dà 
G+ ot asin pt (10) 


a differential equation which must be integrated. 
This equation may be reduced to the following form 


T сс asin pt L2 (11) 
which may be integrated by parts thus 
—Dbt bt 
і= ае „Je sin pt dt 


bt 
Let u = sin pt and dv =e dt; then du = р cos pt dt and 


1 6; 1 ot 1 9t 
v= Fe Jud e ein pt — /-у-е D cos pt dt ; 


. a : ap —bt bt 
i= | sin pt— 5 e cos pt dt. 


bt 
Let u = cos pt, and dv — e dt; then du = — p sin pt dt, 


] 9 1 öt ] Ot 
and v — pe fudv=—e cos pt + f e p sin pt dt ; 


therefore i — > sin pt — cos pt — r i; or 


! а б e p ; 
SS —— . gin — — —ů— (08 
Ур" + p y pt + b р Кр" + b D 
D 
Let tan? ф = . Then substituting for a, b and p, their 


values, we have 


j 975 № (19) 
VR? T ＋4 221 


where ф is the angle of lag, or the angle by which the effective 
E. M. F. lags behind the impressed E. M. F. 

This is the instantaneous value of the current at any instant. 
Siuce the average value of the square of the sine of any angle 
is 14, we have, calling C the square root of the average square of 


gin (0 — 9) 


the eurrent : 
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You will no doubt have already recognized this equation as the 
ordinary equation of the alternating current dynamo, when the 
self. induction of the armature coils is taken into account. This 
analysis so far has taken no account of the self-induction iu the 
armature coil. There has, however, been introduced into the dis- 
cussion a factor not generally treated in this connection, namely, 
the counter М. M. F. of the coil. This factor occurs in the equation 
as the expression for which I have used the letter L. L is ordi- 
narily used to denote the coefficient of self-induction, and I chose 
it for that very reason. The connecting link is shown by the value 


S* 


given to L in our equation; namely " 

We shall now show that L, the coefficient of self-induction of 
а coil, is equal to the square of the number of turns in the coil, 
divided by the magnetic reaistance of the circuit, through which 
the lines of force of the current 1 in the coil must travel. 
There are several ways of getting at a definition of L and perhaps 
the simplest is the following: . 


The counter E. M. F. of self-induction of a coil, in which a vary- 
di di | 
ing current is flowing, is L dt where t is the rate of change 


of the current at the instant considered ; or, more simply, if the 
current is changing at a constant rate, it is the number of amperes 
through which the current is increasing or decreasing in a second. 
If the current is changing at the rate of one ampere in a second, 


di d 
ES becomes unity and L 42 becomes equal to L. Therefore L 


represents the counter Е. М. F. of self- induction of a coil, in which 
the current is e the rate of one ampere in a second. 
Now selecting suitable unite, the number of lines of force 
which will be sent around a magnetic circuit of magnetic resist- 
ance o by a current of one ampere flowing through a coil of S 


S . RS t 
turns, will be 2 Therefore if the current is increasing at the 


S f ‚ 4 
rate of one ampere per second, Р lines of force will be inserted ог 


taken out of the coil in a second, and the E. M. F. set up will be 
S ` " ý П a s 

5 XS = 7 but, since the current is changing at the rate of 
one ampere per second, the E. M. F. set up — L. Therefore 


L-28. 
p 

These equations (18 and 14) might have been arrived at 
a little differently by resolving the counter magneto motive force 
of the coil parallel to the induction due to the field, and then con- 
sidering the com tive values of the resistances through the 
inside of the coil and around the outside ; but this method is more 
complicated than the one I have chosen, and a little consideration 
will show that it is precisely the same thing, merely looked at 
from a different point of view. | . 

Now let us see how this equation must be modified to suit the 
conditions obtaining in the Stanley alternating arc machine. This 
machine is of the multipolar , with the coils laid flat on the 
armature core. It differs from the ordinary Westinghouse alter- 
nating machine mainly in the facts that each coil consiste of a 
large number of turns, and is laid in longitudinal ves in the 
armature core in such a manner as to be almost entirely sur- 
rounded by iron, and that the number of alternations per second 
is large. a result of this arrangement the machine maintains 
a nearly constant current throughout wide variations of resistance 


aud speed. 
To explain this phenomenon we will use equation (18), first 


S 
substituting for L ite value, р' and we have 
2 rS N 
УРТ Firg 
97 
Since there is a large number of turns in the armature coil, S is 


ve e and S* correspondingly larger. Then, since the coil is 
Sin et completely surrounded by iron, р is very small, and áccord- 


c (15) 


ingly E is exceedingly large. Then, since the number of alterna- 


tions is very large, T, the time of one alternation, is a very 
small fraction, aad. therefore, R T" may be neglected as com- 


pared with 4 т 2 Neglecting this term then and reducing, 


our equation becomes 
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‚ Np 
C — =: 16 
Vis (16) 
This equation shows that C is dependent on the etic induc- 


tion through the coil due to the field, on p the magnetic resistance 
to the lines of force of the coil, and on S, the number of turns in 
the coil. Resistance and speed are ] by their absence. 

We must remember, however, that if Rand T'are increased 


sufficiently in value, R? Т" will cease to be negligible as 
compared with 4 я? 2 and therefore, every increase in R will in- 


crease the denominator of equation (15), and C will decrease. 

If ore, we fix the limits between which the current may 
change, while the resistance in the main circuit is changing from 
its lowest to its highest value, we may determine the speed below 
which the machine must not run. Any increase of the speed 
above this point merely tends to lessen the fluctuation of the cur- 
rent between the highest and lowest resistances. Again, any 
increase in the above this point will widen the range 
throughout which the resistance may vary, without the fluctua- 
tion in the current ing the prescribed limit. R will have its 
lowest value when the armature is short-circuited, and will then 

ual the resistance of the armature coils, and the current will be 
its maximum value. The minimum value of the current then 


being fixed, the maximum value of E will depend on the value of 
E T’, as compared with 4 x° 2 or R (maximum) may vary 


m with T, or directly as the number of alternations per 
second. 

Returning now to equation (16) we see that C varies directly as 
N (the fleld is separately excited) and N varies directly as the ex- 
citing current. Therefore any increase in the magnetizing cur- 
rent will correspondingly increase the main current. This is in 
fact the method by which the main current is brought to its 
proper value. The machine is short-circuited and the main cur- 
rent brought to its proper value by varying the magnetizing cur- 
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rent. The main current will then remain practically constant 
throughout the prescribed range of resistance. 

Secondly, the current varies directly as p. This, too, has been 
shown to be true, for in one of the first machines built the coils 
were wound in cylindrical longitudinal holes in the armature core 
go that they were entirely surrounded by iron, and as a result the 
current obtained was too small to be measured. Longitudinal 
slots were then cut in the armature соге во as to increase р, and 
by widening these slots to the proper amount, the desired current 
was obtained. А 

Finally C varies inversely as S, the number of turns in the 
armature coil. That is, the more turns in the armature coil the 
less the current delivered. This, too, was found to be true in the 
experimental stage of the work. But it must be remembered that 


St 
S must not be made so small that the term 4 * / becomes com- 


parable with R* T^. We may perhaps obtain a simple conception 
of the reaction by slightly changing the form of our equation. 
We may write equation (18) thus, 


DET 
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where Ф is the angle of lag. 
Neglecting the term 1, under the radial sign, we have 
V9zSN 


“RTmy 9 


tan o varies inversely as R T, and therefore the product of tan 9 
and R T in the denominator remains constant. Referring to Fig. 
1, and remembering that ꝙ is the angle by which the effective 
E. M. F. lags behind the impressed E. M. F., we observe that if there 
is no lag the effective E. M. F., or, the current will reach its max- 
imum value when the coil is in the position shown in Fig. 1; and 
therefore the largest ible number of lines will flow through 
the coil and will be taken out of it during the revolution. As 9 
increases, the current is delayed in reaching its maximum value, 
until the coil has passed the position shown in Fig. 1, and when 9 
is nearly 90^ the coil will have nearly attained the position shown 
in Fig. 4 before the current reaches its maximum value ; but in 
this position the M. M. F. of the coil almost exactly opposes that of 


C (17) 


C 
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the field, thus largely reducing the number of field lines which 
will pass through the coil. As ф increases, the E. M. F. decreases. 
Then we have: a decrease in R tends to increase the current, but 
a decrease in R tends to inerease p, which, in turn, decreases the 
effective E. M. F. and reduces the current. ꝙ must be nearly 90° 
во that the demagnetizing effect of the coil may vary inversely as 
R, which it will not do if ꝙ is small. The result may be viewed 
in still another way; we may write our equation thus, 


a И 978 Мп (19) 
H 4-4 п? І? п? 


where n is the number of complete waves рег second. The nu- 
merator of this fraction will then represent the E. M. F., which 
‘would be set up in the coil, if there were no self-induction. The 
denominator consists of the ohmic resistance R, and of another 
term due to self-induction, which is equivalent to an added resist- 
ance and has been called the inductance. This quantity 2 я Ln 
multiplied by C will equal the counter E. M. F. of self-induction of 
the coil. As long, then, as the inductance or induction resistance 
of the coil is very large as compared with the ohmic resistance, 
any change in the ohmic resistance will only very slightly affect 
the total resistance, which is the sum of the two. 

Let us now consider what light these equations will throw on 
the question of designing the machine. The problem is to obtain 
& current of the desired strength and constancy, with the least 


C 


Fig. 6. 


expenditure of energy and at the least expense, and the quantities 
with which we may work to obtain this result are NS р (or L) 
and T. We see шшен that it is advantageous to make T as 
small as mechanical considerations will allow, since the smaller 
T is, the more constant will the current be throughout the range, 
or the wider the range the resistance may have without causing 
the current to vary below the prescribed limit. This points then 
to a multiplicity of poles, or high ponen or both. 

N, on the other hand, should as large as possible, for the 
output of the machine varies directly with that factor, and ita 
increase does not at all affect the fluctuation of the current. 5, 
again, should be as small as it can be made without affecting too 
much the regulation of the machine. 

p is the one indeterminate quantity in this equation. It is almost 
impossible to calculate its value beforehand to any reasonable de- 
gree of accuracy, for several reasons. The magnetic circuit of 
which it is the resistance, varies in cross section throughout ita 
whole length, and this variation is not uniform but has several 
pou of discontinuity. Furthermore, p varies during the revo- 
ution of the armature, for when the armature pole is half wa 
between two field poles, part of the path of the lines of force is 
through the fleld pole, and when the armature pole is opposite 
the field pole, that same part of the path of the lines of force will 
be made up of the air gap between the two field poles, and p will 
be much increased. An approximate value might be obtained by 
determining L with the armature in different positions and taking 
an average of the values thus obtained ; but if in actual practice 
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the iron is worked anywhere near the saturation point, this 
method would be of doubtful utility, unless the currents used in 
determining L were the same as those used in practice. 

Probably the best method for practical work would be by 
means of a curve of current and E. M. F., where, all the terms be- 
ing known except p and probably N, we can obtain n p from one 
point on the curve, and both p and N from two points. This 
method, while it bho ieu not give us very accurate values 
of these two terms, would be of value for purposes of comparison, 
so that by means of a large number of determinations we might 
obtain data which would be very useful in designing future 
machines. 

Another useful thing to know is what is the highest value 
which the E. M. F. will attain on open circuit. This may be ob- 
tained from equation (14) thus: Dividing both numerator and 
denominator by R and neglecting the second term under the radi- 
cal sign (since R is infinite on open circuit) we have, 
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where n is the number of complete periods per second. 

This E. M. F. will of course be very high, since there are v 
many turns in the armature coil, and я, the number of регі 

second, is very large. As a co uence of this, if the machine 
is allowed to run on open circuit, the armature insulation will 
soon break down, thus producing a ground which will speedily 
burn out the machine. 

The following is the complete formula where all the terms are 
expressed in practical units. | 
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INVESTIGATION OF THE STANLEY ALTERNATE 
CURRENT ARC DYNAMO.: 


BY W. B. TOBEY AND G. H. WALBRIDGB. 


BEFORE entering directly upon the subject to be presented this 
evening, i. e., the investigation of the Stanley alternate current 
arc dynamo, it may be well to give a brief description of that new 
and extremely novel type of machine. Descriptions of it have been 
given in some of the electrical papers d the past spring, but 

ical construction. 


some here may not recall its m со 
The dynamo is manufactured and sold by the Westinghouse 
Electric Company under patents granted to Mr. Wm. Stanley, 
Jr., the inventor. Mr. Albert Schmid, superintendent of the 
Westinghouse Electric Company's shops, deserves much credit for 
perfecting the machine in detail, and to him is y due its 
success commercially. In general appearance it closely resembles 
the Westinghouse alternate current constant potential d o. 
which has become so familiar to all. In fact, the frame, pole 
pieces, field windings, etc., for any given size machine are identi- 
cal, whether for constant current or constant potential, The dis- 
тарда feature between them lies wholly in the form and 
мала of the armatures, Figs. 12 and 18, showing diagram- 
matically half sections of the machine, will aid usin ру: е tion 
of the armature, which is built up of thin iron plates stamped in 
the form shown. It will be observed that a number of cores cor- 
responding to the number o$ poles off the dynamo project radially 
from the armature, and from the sides of each core project over- 
lapping lugs. The armature coils are not of the original pan- 

e," or oblong flat coil type, placed on the periphery of the 
armature, but are quite thick and placed around the core pro- 
jections. The over apping lugs serve the double p of 
preventing the coils from slipping off the cores and also ald in the 
regulation of the machine. the armature coils are con- 
nected in series and the terminals connected to the two 
collector rings, upon which bear the brushes furnishing cur- 
rent to the line. The field coils are also in series, so connected 
that the poles presented to the armature are of alternate polarity. 
The terminals of the fleld go directly to & small shunt wound 
exciter. Thus it is seen that the machine consists simply of an 
even number of field coils, corresponding to the number of poles 
on the machine, joined in series, and an equal number of arma- 
ture coils also joined in series. That from such a simple combi- 
nation of coils without any external regulating device, an almost 
constant current is obtained for all 8, from short circuit to 
the maximum output of the machine, seems incredible, but such 
is the case. 

Through the kindness of Mr. Stanley, & complete 40-light plant 
was sent the writers at Cornell University, at which institution 


1.A r read before the American Institute of Electrical Engineers, New 
York, Oct. 21, 1800. 
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Later, the Westinghouse Company made 
t has been our aim to 


we were then students. 
the University a gift of the entire plant. 


show how the regulation takes place; also to determine the actual . 


electrical output of the machine, and from the latter and the cor- 
responding dynamometer readings to calculate the efficiency of 
the dynamo. | 

The alternator was mounted on a bracket cradle dynamometer 
calibrated to read in watts direct at 1000 revolutions, the speed at 
which we were running. : 

The general method has been to obtain instantaneous values of 
E. M. F., arc and exciter currents at a sufficient number of points 
to indicate by curves the performance of the dynamo at every 
part of a revolution. For this purpose runs were taken with the 
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, Fig. 1.--DIAGRAM OF CONNECTIONS. 
A. A, A. Ammeters; V. Voltmeter. 


dynamo at short circuit and with loads of 5, 10, etc., up to 40 


. lampe. The dynamo was run under normal conditions, viz., at a 


of 1000 revolutions and with such excitation as to cause an 
output of шолу 10 атарегев. For obtaining values of E. 
M. F. at low loads, pressure wires were run from the terminals of 
the dy namo and for larger loads were taken from around 10 lamps. 
At all points where instantaneous values of E. M. F. were taken 
có nding values of arc and field, or exciter currents were ob- 
tained by fall of potential" method. Pressure wires were 
brought from the terminals of each of two non-inductive re- 
sistances of German silver wire placed in arc and field circuits. 
(See Fig. 1.) These resistances being constant, any pressure 
-around the terminals corresponded toa certain current, The termi- 
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nals of the three 


pairs of pressure wires were connected to the 
contacts of the triple-throw switch, so that by placing the switch 


on avy pair of contacte desired, those terminals could be put in 
circuit with a line in which was a condenser and the revolving 
contact or commutating device by means of which the condenser 
was charged. The revolving contact used was similar to the one 
described iu detail by Prof. Ryan in his article on ** Transformers," 
read before the Institute last December.! It consists essentiall 

of a knife.edge of steel fastened by a wooden clamp to the col- 
lector end of the armature, and revolving with it through a circle 
of about eight inches diameter. The centre of the knife edge was 
in line with the centre of one of the armature coils. Upon a 
frame at the same end of the armature was held a wooden semi- 
circle, upon.the. periphery of which was a paper scale, divided to 


vut si Transactions of the American Iustitute of Electrical Engineers, Vol. 
„ P. 1. 
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millimeters. At the centre of the semicircle was pivoted an arm 

ing а brushholder in which was а steel spri The brumh- 
holder was so adjusted that the revolving knife edge made con- 
tact with the spring several times per second. The arm carrying 
this spring could be clamped wherever desired, and its position 
designated by means of a pointer over the scale.* Thus, the con- 
denser, placed in series, could be b: ht to the same differance of 
potential that existed between thes and the knifeedge. The 
arc circuit was, as shown by the of connections, Fig. 1, 
taken from one brush directly toa Westinghouse ammeter through 
a switch, by means of which a Thomson balance, or vity am- 
meter could be put in circuit when desired. From the Westing- 
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house ammeter the current was taken through the non-inductive 
resistance to the dynamo short circuiting switch, where the other 
terminal of the machine was directly connected. The exciter 
current was measured by a Ryan gravity ammeter, and a Hart- 
mann and Braun type voltmeter indicated the potential around 
the terminals of the field. The arm of the commutating device 
being clamped at some desired position, the spring was adjusted 
80 that the revolving knife edge made contact, then the switch 
was thrown on any one of the three pairs of terminals, for the 
circuits of which we wished to obtain instantaneous values. The 
half microfarad condenser was so connected that by closing a 
key it would be charged. Opening this key and closing one in 
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circuit with the galvanometer sent the charge through the gal- 
vanometer and the throw was noted. 

The eese pid used was of 5000 ohms resistance, and con- 
sisted of the coil of a Sir Wm. Thomson marine galvancmeter, in 
which was suspended a small, concave mirror, having several 
very small magnets constituting the needle fastened on the back. 
The controller was a large horse shoe magnet. A simple wooden 
frame supported the coil. A narrow slit in & screen, behind 


which stood an incandescent lamp, allowed an image of part of 
the filament to fall on the galvanometer mirror and be retlected 
back to the screen, on which was a graduated scale. By placing 


a resistance box in shunt around the galvanometer, the throw of 
the needle was reduced when it was desired to read the arc к. М. Р. 


2. Much trouble experienced by other investigators in this line, due to break- 
ing of tbe spring, was entirely obviated by us by putting a piece of thin зш der 
packing above the spring where it was clamped in the brushholder. 
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When current readings were taken the whole charge of the con- 
denser was passed through the galvanometer. The galvanometer 
was calibrated for E. M. F. by putting the condenser and a stand- 
ard potential instrument in multiple around the terminals of a 
Storage battery giving about 120 volts. Readings were then taken 
of the voltage, and the corresponding throw of the needle was 
noted. The calibrations for currents were made by running the 
exciter alone and passing the current through both of the non- 
inductive resistances, determining its amount by an ammeter, 
and observing the corresponding throw of the galvanometer 
needle for each non-inductive resistance. 

So much for a description of the dynamo, the instruments and 
the methods used. We now come to that which is of most inter- 
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est, viz., the results obtained. In order that the curves may be 
тше easily followed we will give a brief general explanation of 
em. 

The figures on the zero line, always commencing with 5, cor- 
respond to the divisions on the scale of the wooden semi-circle, a 
part of the commutating device. Under each plate of curves will 

geen two rectangular figures, representing pole pieces, which 
show the relative position of the curves with respect to the poles. 
From each curve projects a vertical arrow, alwa ual to one or 
two divisions, and its value marked near it. In all curves the 
direction of motion of the armature relatively to the poles is from 
left to right. 

Fig. 2 represents the performance of the machine at short cir- 
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Fig. G. 


cuit. The curves of E. M. F. and current both approach sine 
curves; the current rising almost in unison with the E. M. F., 
there being no perceptible lag. The curve of exciter current in 
this, as in all cases, exhibits a wavy form. Fig. 12 shows the 
position of the amature relatively to the poles when the E. M. F. 
is zero and the machine running on short circuit. 

Fig. 4, representing the curves for a load of five arc lamps, 
shows a radical change in the Е. M. F., which now approaches 
more nearly to the form of a rectangle than a sine curve, and im- 
mediately after passing the zeros exhibits very sharp ks. In 
this case the current continues to rise after the E. M. F. has begun 
to fall, and also lags slightly with respect to it. A shifting of 
the zeros has also taken place. Comparing this E. M. F. curve 
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with that for short circuit it is seen that the first zero shown 
occurs at about 6.35 instead of 6.85. The curves for all loads of 
arc lamps are quite similar in form, as will be seen by referring 
to Figs. 5, 6, 7 and 8. As the load is increased, however, the 
zeros occur earlier with respect to the poles, and the current la 
increases slightly. The efficiency curve, Fig. 9, tells the story o 
the dynamo from a commercial point of view, reaching as it does 
an efficiency of between 98 per cent. and 94 per cent. at full load 
while at half load it is 92 per cent. "p я 

A most interesting set of curves is shown in Fig. 10, giving а 
comparison of the forms and values of E. M. F. for 40, 80, 20, and 


10 lampe, their position with respect to the poles, and also the 
position of the zeros of E. M. F. at short circuit. 
Figs. 18 and 12 show respectively the 1 of the arma- 
short circuit. 


ture relatively to the poles for full load an 
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were taken: . 

First, with a non-inductive resistance of five large incandes- 
cent lampe, but no arcs in circuit ; each lamp consuming about 
the same amount of energy as an arc lamp. Second, with noth- 
ing but an inductive resistance, consisting of & solenoid having 
44) turns of No. 10 wire. The curves in both cases were similar 
and approached sine curves, proving the rectangular form to be 


40 LAMPS. 
L А. C. dynamo е. т. f. 
р Ip n nt '" current. 
: 3 G watts. 


HENE 


due entirely to the action of the arc. Fig. 3 shows the curves 
obtained from the load of incandescent lamps. To more fully 
determine this action with no other resistance in circuit, an 

ement was made whereby an arc could be regulated by 
hand with the aid of a hot wire voltmeter. We took no curve 
for a single lamp under normal conditions with which to compare 
the one taken in the above manner ; but the latter (see Fig. 11) 
has very high and peri elevations of E. M. F. immediately be- 
fore and after passing the zeros. The theory advanced to explain 
the high point of E. M. F. in all the arc curves is, that when the 
arc breaks, the rush of cold air adding resistance to the circuit, 
prevents the arc forming again until the potential has risen toa 
point considerably higher than that required to maintain an arc 
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once formed. To test this we attempted to heat an arc by 
means of an alcohol blast, and thus prevent, in a measure, the 
rush of cold air. This means of heating proved inadequate, 80 
that the results were not all that could be desired. As before 
stated, we had no one-lamp curve with which to compare it, but 
as compared with the one lamp regulated by hand, the sharp 
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Fig. 9.—EF FICIENCY CURVE. 


corners of E. M. F. were much modified. It is not certain, how 

ever, whether this was due to the action of the lamp regulating 
coils, or to the action of the flame. The current curve in all cases 
approaches a sine curve in form, but is always slightly steeper on 
the left or front side; direction of rotation being from left to 
right. Although thecurrent lag is practically nothing at short cir- 
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cuit, or for any load except arc lamps, it increases slowly as arc 
lamps are added. For 40 lamps it is about 45 per cent. of the 
time of an alternation. The wavy form of the exciter current is 
probably caused by the variable resistance of the magnetic cir- 
cuit, due to the projecting cores and lugs of the armature as they 
approach and recede from the poles. The values of E. M. F. and 
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current were found by taking the square root of the mean square 
of 86 ordinates of a curve, representing a complete cycle. Al- 
though the current lag was very small, the product of the values 
of current and E. M. F. obtained as above did not give the watts. 
The watts were obtained by plotting a curve, the points of which 
were the products of the instantaneous values of E. M. F. and 
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current ; then integrating by & planimeter. Dividing the value 
of the watts thus obtained by the current, we obtained a value of 
the Е. M. F. which was usually about seven volts lower per lamp 
than the corresponding value obtained from the square root of 
the mean square. This difference was no doubt due to the ex- 
tremely high values of the E. M. F. when the current was very 
low, as the negative work was negligible. To distinguish be- 
tween the two values we have called the one obtained from the 
square root of the mean square, the actual E. М. Е. while the 
one obtained by the second method has been called the ‘‘ effec- 
tive" E. M. F., it alone being effective in doing work on the 
circuit. 

It is very much of a question in our minds as to whether the 
square root of the mean square, obtained from the E. 
M. F. curves for arc lamps, gives the actual E. M. F., but for the 
lack of a better term the values thus obtained have been called 
the “actual” E. M. Fs. 
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For arc current values we have assumed the square root of Ње 
mean square to be correct, and if not actually the case, they are 
certainly very close approximations, as the current curves are 
practically sine curves. The exact values of E. M. F. or current 
are of little consequence, however, except as a matter of interest, 
since the electrical output in watts is known, this alone being re- 
quired to determine the efficiency. А 3 

In conclusion we can simply state that our investigations have 
shown, that the dynamo, aside from being very efficient and of 
most excellent regulation, is, as stated at the beginning, an ex- 
tremely novel and interesting type of machine. 
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THE NATIONAL ELECTRIC LIGHTING SYSTEM. 
Mr. L. N. Cox, of Washington, D. C., the Southeastern ent 


of the National Electric Manufacturing Co., of Eau Claire, Wis., 
reports having closed contracts for electric light plants at New- 
berry, S. C., for the Newberry Oil Mills; a central station for 
Chester, S. C., and a central station for Tarboro, N. C., where also 
he will put in a street railway and an ice factory. 
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LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents. 

Anonymous communications cannot be noticed. 

The Editor respectfully requests that all communications may be drawn up as briefly 

and Gs ratiah (0 the рос! qs possible. 

Лл order to facilitate reference, correspondents, when referring to any letter previ- 
CCC letter, and of 
the page on which it appeurs. 

Sketches and drawings for illustrations should be on separate pieces Of paper. 


AR communications should be addressed EDITOR oF THE ELECTRIOAL ENGINEER, 
150 Broadway, New York city. 


TRANSFORMER EFFICIENCY. 


(144.] In your last issue I see from Mr. Swinburne's answer to 
my criticism in the issue of Sept. 6 of your paper, that he accepts 
my statement, that the maximum value of the primary current 
in a transformer must occur before the impressed E. M. F. reaches 
ро and this the more, the more load is thrown upon the trans- 

ormer.” 

But I can not yet fully agree with Mr. Swinburne that for 
open secondary circuit this difference of phase is vanishingly 
small. For an ideal transformer indeed, that is, a transformer 
which wastes no energy at all in the iron, the energy consumed 
by the primary current would be rather small for no load, and 
therefore the difference of phase in this case negligible. For in- 
stance, in the transformer tested by Prof. Ryan this ener, 
amounts to .4 watt ; therefore, considerably greater than the .05 
watt Mr. Swinburne suggests. 

But in the same ormer the primary current expends 95.7 


watts for the reversals of etism in the iron, and, if we assume 
as a very rough approximation—but one which will give us a 
fair idea of the operations going on—the work consumed by hys- 


teresis to follow the sine-law, too, then we would have to expect, 


because of hysteresis, a shifting of phase given by the equation: 


C cos w= 96.1 watts, 
where, E 1080 = the primary E. M. F. 
C = .147 = the primary current. 
Therefore the angle of shifting phase : 
cos w= .635; 


le a= 50 e Bw, 
and the maximum value of the primary current, if following the 
sine-law, would have to occur about 40 degrees before the im- 
pressed E. M. F. reaches zero, below a potential of about 900 volts. 

Though this is only a very rough approximation, it is fairly 
well shown in the dia referred to. Such an angle of 40 
d I can not allow to be negligible. 

am very glad to corroborate Mr. Swinburne’s second remark, 
that the whole discussion was produced only by a mutual mis- 
understanding. 

As it was said in those papers that the secondary current of 
the transformer gives back energy to the primary circuit, it was 
certainly not meant that this energy was stored up in the 
secondary circuit as electrostatic charge, as Mr. Swinburne sug- 
gests, but the term current was used with the meaning 
modern science attributes to it, not only considering what is 
going on inside of the wire, but also including the ETA A 
netic disturbance outside of the wire, that is, the magnetic field 
of the secondary current ; and it is this magnetism, which stores 
up and gives back energy to the primary circuit. 

If it had been thought possible by the authors of those papers 
that somebody might misconstrue this, as Mr. Swinburne did, 
they very likely would have been more precise and would have 
put it perhaps like this : 

'In the transformer there are three circuits, the primary 
electric circuit, the secondary electric circuit, and the magnetic 
iron circuit. During a part, greater or smaller according to the 
load, of each period the primary electric circuit gives off energy 
to the magnetic circuit, where 16 appears as potential energy of 
magnetism ; during the other part of each period the magnetic cir- 
cuit gives back energy to the primary circuit, in the form of an 
к. M. F. induced in the same direction as the instantaneous value 
of the primary current. 

„The magnetic iron circuit transfers ene 7 to the secondary 
circuit, either all the time, or, if there is self-induction in the 
secondary circuit, only during a p of each period ; while dur- 
ing the other part of the period the secondary circuit gives back 
to the cue py transformer circuit a part of its energy, which 
was sto up in the outside magnetic field, causing the self- 
induction. 

„In regard to the electric transformer circuit, the magnetic 
transformer circuit during a certain part of each period must be 
considered as belonging to the primary electric circuit, durin 
another part of the period to the secondary, and generally to bot 
electric circuits. 

‘‘The transfer of energy from the primary electric circuit to 
the magnetic circuit, and back, has been plotted in these curves 
referred to." 

That a magnetic field is capable of storing up a rather large 
amount of energy, is shown by numerical calculation. 
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Let F' = magnetomotive force, in ampere-turns, 
Let M — magnetism (number of lines of magnetic force). 
F Ha the potential energy stored up in the magnetic circuit 
is : 


— [M 
2 10% F dM joule. 


where F and M are connected by the well known curve of mag- 


netization : 
M L— f (Е). 
If for an approximation, we assume: , 
= 4 
R 


эдеш R = const. = magnetic resistance (reluctance), then we 
get: 


8 
10 M? — ЕМ 
Н = = 10 
2R 2 


In the transformer tested by Prof. Ryan, we have : 
M = 8850х68.8 = 243700. 
F = .21х675 = 142, 
Therefore, 
Н = .178 joule, 
transferred to and fro 550 times per second. 

The last point Mr. Swinburne referred to in your last issue, I 
did not mention at all as an answer to his criticism, but only as a 
remark to Prof. Ryan’s assumption, that the resistance of an in- 
candescent lamp is dependent only on the effective current : it 
merely refers to an analytical treatment of this question, which 
proved that this assumption, though not absolutely true, can cer- 
tainly be considered correct enough for all practical and also 
scientific researches. | CHAS. STEINMETZ, 

Yorkers, N. Y., Oor. 30. 
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SWINBURNE'8 HEDGEHOG TRANSFORMER. 


(145.]—1 have read Mr. Tesla's article in your issue of the 24th 
ult. with great pleasure, and will, with your permission, deal with 
it point by point. First, he thinksit willbe difficult for me to 
point to estimates of transformer efficiencies with the iron loss 
omitted. Prof. S. P. Thompson's book on dynamos is deservedly 
well known and appreciated. Mr. Tesla will find the efficiency of 
a transformer worked from copper loss only in the last edition. 
The efficiency given is 97.2 per cent. The question of loss in 
iron only come prominently to the front within the last year 
or ni Some American makers are, I think, ahead of us in this 
matter. 

Mr. Tesla thinks 10 per cent. losa in iron an excessive estimate. 
Nobody could doubt the absolute accuracy of & statement in a 
Westinghouse advertisement, so we have authority for saying that 
the efficiencies of the four leading American makers average below 
90 per cent., and no doubt this loss is mostly in the iron. 

circuits can be arranged so that transformers are cut off 
when light is not wanted, the advantage of the Hedgehog form of 
open circuit transformer is not so great. I quite agree with Mr. 
Tesla about this. In many cases I think it would be well to use 
an automatic switch, which cute the transformers out when not 
wanted. As I am pecuniarily interested both in the Hedgehog 
transformer and the drop switch, I may be biased, but I cannot 
be accused of partiality in saying that I do not think any of these 
methods is a real solution of the problem, and that transformers 
stuck about houses are only a makeshift, and in the future we 
must distribute at low pressure from subetations. 

Mr. Tesla goes on to say that according to my arguments a 
transformer could be made most efficient with по iron. This, 
uttered in jest, is true. The only drawback would be expense in 
copper, unless the frequency were enormous. This was men- 
tioned in my British Association paper, last year. Mr. Tesla goes 
on to say that to reduce the loss in iron to one-tenth I must use 
one-tenth of the mass of iron, and the same induction. I agree 
with him. But he thinks that if you remove three sides of a 
closed iron circuit, leaving an open circuit, or simple core, that 
the iron is more strongly magnetized than before. This is ob- 
viously wrong; in fact, the removal of three sides and replacing 
by air increases the magnetic resistance of the circuit, if I ma 
again use this unscientific analo As a matter of fact, the in. 
duction in the iron varies inversely as the cross section and fre- 
quency and directly as the electromotive force. The magneto- 
motive force" adapts itself to produce the n induction. If 
Mr. Tesla will look up curves of loss by hysteresis he will find it 
does not vary as the square of the induction. 

Mr. Tesla next argues that if you arrange, say, four 50 light 
hedgehogs in a square you get & closed iron circuit, and the ex- 
citing current goes down, so that the loss by it is reduced. This 
is во. The loss due to the exciting current is small, under two 
watts, 80 in the four transformers the saving is, say, eight watts. 
You thus get a closed circuit 200 light transformer with a higher 
efficiency than an open circuit 50 lighter. Replace it by an open 
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circuit 200 light transformer and you get a higher efficiency still. 
We are sen g the Westinghouse Company a 50 lighter to teat. 
This sire has a full load efficiency of gd aci cent. e constant 
loss in it is 20.5 watts. Taking Mr. Tesla's loss of less than 6 
per cent., say 5 per cent., in iron, the saving in а 50 lighter always 
on is more than 100 watts, say 100 watts. If no switch is used, 
this goes on all day. The cost may be taken at, say, 5 cents per 
1,000 watt hours, or 12 cents a day; 12 cents a day amounts up to 
$44 & year, so the transformer would pay its first cost in less t 
two years. In а few weeks the Westinghouse advertisement will 
read: It will pay you to throw away our converters and substi- 
tute the Hedgehog make." 

I cannot be in error as to the motives for shortening the mag- 
netic circuits in closed circuit transformers, as I have not men- 
tioned it. І said that the closed circuit was adopted to reduce 
magnetic resistance. If Mr. Tesla will look up my British Asso- 
ciation papers, last year and this year, he will find that I have at 
least given some attention to the design of closed circuit trans- 
formers, and to the qualities of different kinds of iron. 

I am glad to hear Mr. Tesla was the first to advocate open cir- 
cuit transformers. I have no such claim; Messrs. Gaulard and 
1 were before me, and I have only worked out a particular 

orm. 

Some day I hope I may meet Mr. Tesla without a revolver and 
convert him. J. SWINBUBNE. 


WiXBLEDON, ENGLAND, October 10, 1890. 


CORRESPONDENCE. 
BOSTON. 


Electricity Supplanting Oil in Cambridge.—Electrio Railway Pole 
and Wire Regulations.—The Electric Elevated Railway Plan.— 
The British Iron and Steel Institute in Boston. 


THE Cambridge City Council last evening voted to substitute 
electric lights for the oil lamps now in use in the Belmont district 
and wards 1 and 4. 

At a meeting of the Board of Alderman, an order was passed 
that the committee onrules report on the advisability of providing 
in the rules or standing regulations that all permits for the loca- 
tion of street railway tracks, the erection of poles or posts for 
electric wires, and the construction of underground conduits, that 
the rules shall contain a condition that the work must be com- 
pleted during the municipal year; also that a public hearing on 
the same shall be given. A petition was received from the West 
End Company praying that it might be allowed to lay a double 
track from the terminus of its lines in Dorchester to Ashmont, 
and was referred to the committee on railroads. The following 
order, passed by the Board Aug. 18, was rescinded: That all per- 
mits for the erection of poles for the support of wires hereafter 


issued shall provide that such poles shall be of the Providence“ 


pattern. derman Wilson moved a reconsideration, and the 
question was assigned to the next meeting. 

The West End Street re Company has removed its engi- 
neering department from the Milk street office to the central 
power station in Albany street. 

The hearing by the street commissioners on the pro ex- 
tension of Harrison avenue to Summer street and Hawley street 
to Water street for the elevated railroad, was continued in the 
council chamber at city hall yesterday morning, the remon- 
strants having an e to set forth all their objections, 
which were confined chiefly to the amount of property to be de- 
stroyed. The hearing was adjourned till Saturday. Nov. 1st. 

he Thomson-Houston Electric Company had the pleasure this 
week of entertaining the members of the British Iron and Steel 
Institute, accompanied also by Mr. H. M. Massey, electrician to 
the Queen, in Boston and Lynn. Mr. G. W. Davenport accom- 
panied the y from New York to Boston, and in this city they 
were joined by a representative number of gentlemen from the 
Thomson-Houston Company and escorted to Lynn, where they 
were shown through the factories of the Thomson-Houston Elec- 
tric Company and the Thomson Electric Welding Company. 
Electric welding formed the chief thing of interest, and the vis- 
itors were shown in operation the process of welding bars, cables, 
chains, rings, tubes and shell projectiles. At noon lunch was 
served in the drafting room, after which the visitors returned to 
Boston, and special electric cars were provided to take them in a 
* rapid transit" trip to Chestnut hill. At 7:30 p. m. there was a 
banquet at the Vendome, and the diners were guests of the Thom- 
son-Houston Company. Capt. Rupee Griffin, general manager 
of the street railway department of the Thomson-Houston works, 
1 пес, At his right was John Alleyn, at his left, Mayor Hart. 
he other gentlemen at the table of honor were: Prof. onen 
Gen. Francis A. Walker, Prof. Geissler, of Germany, Mr. Hawks- 
ley: Edward Atkinson, H. A. Pevear, W. H. Massey and W. Duff 
ruce. 
Mr. Griffin spoke briefly, extending a hearty welcome to the 


THE ELECTRICAL ENGINEER. 


[Nov. 5, 1 


hand-clapping. Prof. Thomson spoke briefiy of the pou of 
the science of electricity and its relation to iron an я 
predicted that in 20 or 80 years perhaps electricity would operate 
nearly all the railroads. 

Prof. Geissler also addressed the meeting in German. 

Boston, Masa., Oct. 31, 1880. 


ST. LOUIS. 
New Electric Railway Work.—Double Carbon Lamp Suits. 


THIS month witnessed the successful inauguration of electric 
power on the main line of the Lindell Railway Co. from Third 
street to Grand avenue, the route being Washington avenue, Four- 
teenth street, Gratiot street, out bound, and Papin street; in bound, 
Eighteenth street and Chauteau avenue to d avenue. The 
Vandeventer avenue section, a new road lately acquired by the 
Lindell Railway Co., is also in succeesful operation, and gives the 
Lindell Co. a direct line to the Fair Grounds. This section was 
completed and in operation in time to handle theimmense crowds 
of visitors to the Fair, and proves to be a valuable acquisition to 
the Lindell Railway Co. is most successful inauguration of 
electric power is due to the thorough and unstinting financial 
1 carried out by Mr. Geo. D. Capen. president of the company. 

e remaining portion of the main line from Fourteenth and 
Washington avenue to Vanderventer avenue will be ready for 
operation as soon as the engines arrive and can be set up, every- 
t ing else being in readiness and Meses 

The East St. Louis Electric Railway Co. are laying track and 
setting poles on Collinsville avenue and Broadway. The first sec- 
tion of the road to be put into operation will extend from the 
Levee to the National Stock Yar Connections will be made 
with Wiggins ferry boats and also with the Bridge Electric Rail- 
way. A temporary power station is being fitted up at the old 
Thomson-Houston arc light station on the levee, which has been 
abandoned by the Municipal Electric Light Co. since it passed into 
their ownership: A permanent power station will be erected on 
ground adjacent to the Citizens' Electric Light Co. 

The Belleville and East St. Louis Electric Railway have 
secured a controlling interest in the St. Clair County Turnpike 
Road and will construct an electric railway 14 miles in length 
from Belleville to East St. Louis. The route of the turnpike will 
be used throughout a greater ин of the way. 

In the suit of the Brush Electric Co. against the Municipal 
Electric Light and Power Co., for infringement of patents on 
double carbon arc lamps, the plaintiff has filed a motion for a 
preliminary injunction. 

Вт. Lovis, Oct. 26th, 1890. $ 


CHICAGO. 


Electric Lighting in Hyde Park.—The Electric Fountain. — Electric 
Railway Work. 


THE е Park Fhomson-Houston Electric Light om pat 
have now begun to supply the residences in that neighborhood 
with incandescent lamps run from their newly built station 
located at Fifty-third street and Illinois Central Railroad. This 
is somewhat of a new departure, it being the first pam in Chicago 
constructed ially to furnish electric lights for illuminatin 
residences. The residents of this beautiful and wealthy portion 
the city, who have suffered so long with the wretched quality of 
the they have had to put up with, have now an opportunity 
of obtaining brilliant illumination without the accompanying 
disadvantages of gas, such as dirt, heat and danger from fire. 

The concluding display for the season of the electric fountain 
at Lincoln Park took place last week and was witnessed by several 
thousand people. The immense column of water, with its ever- 
changing hues and possessing in turn all the colors of the rainbow, 
shot into the air for more than an hour to the extreme gratification 
of the onlookers. The display ended at 8:80 o'clock. 

The South End Electric Railway has Eo оп incorporated 
with a capital of $100,000, by Charles E. Loss, F. B. Dyke and C. 
J. Wood. Mr. Charles E. Loss has been largely identified with 
the construction of street orale 5 and has made a specialty of 
electric roads. Amongst others he built the electric road at Pull. 
man, and the Calumet Electric Street Railway, now in operation 
between Ninety-fifth street and South Chicago via Stony Island 
avenue and Ninety-third street. This company now proposes to 
build & system of lines through the section of country west and 
north of e Calumet and е by electricity. 

The unanimous consent of the property owners of the frontage 
on Michigan avenue from Ninety-fifth to 116th streets, on Ninety- 
fifth street and Michi avenue to Stony Island avenue and on 
103rd, 111th and 115th streets, from Michigan avenue to Lake 
Calumet, has already been secured. An ordinance will be imme- 
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diately introduced in the council for a franchise to operate the 
electric m on the thoroughfares named. It is intended to 
connect the territory on the ri with the Pullman electric lines 
at 115th, 111th, 108rd and Ninety-fifth streets, and also to connect 
dn the latter with the Calumet electric street railroad for South 
cago. 

A syndicate of Chicago and Hammond capitalists who have 
large interests in the Calumet River basin are contemplating an 
electric line connecting South Chicago, Hammond and East Chi- 
cago. It is stated that they have controlof a new motor invented 
by Theodore M. Foote, of Boston, which will be used. The lines 
as rojected will be built north on Homan street in Hammond, 
and will be extended north between Wolf Lake and Lake George 
to connect with the Ewing avenue line at South Chicago. Branch 
lines will be built on a number of streets in Hammond. A cross- 
line on Gostlin street will connect Hammond and East Chicago. 
The Hammond council have passed an ordinance giving the new 
company the necessary street franchises but under such conditions 
that it cannot be accepted till some changes are made. This rail- 
way when completed will be part of a chain of street railwa 

lines, running from Chicago to the southern limits of Hammond. 


Сніслао, Oct. 81, 1890. 


UNIVERSITY NOTES. 


HARVARD. x 


The courses in electrical engineering open this fall with still 
larger attendance than last year; in fact, the introductory ones 
are almost overcrowded. Ever since electrical engineering was 
made a separate course instead of occupying a subordinate posi- 
tion in the department of mathematics and physics, there has 
been a marked increase in the number of students at the labora- 
tory. There is also a constantly growing interest in the more ab- 
struse courses of mathematics and physics. These courses have 
always stood high, and are becoming more and more popular, 
eepecially with graduate studentes. 

During the summer vacation the heating and ventilating т 
paratus in Sever Hall have been looked over and improved, muc 
to the gratification of the teachers and students who use the class 
rooms, Among the improvements is an electric regulator in each 
room, which shuts off the steam or lets it on, according as the 
temperature rises above or falls below 70°. 

e students of Harvard have long suffered from the lack of a 
suitable reading room for evening use. The authorities do not 
dare to put lights into the present room on account of the risk of 
fire, So the students have formed a committee to canvass the 
whole college and alumni to raise $150,000 to $200,000 with which 
to build a fire-proof addition to the present library building. This 
new part will, of course, be lighted electrically, and can be used 
evenings. 

The opening meeting of the Electric Club was held October 16. 
Seven new members were elected. Three more papers have been 
added to the club's library, The Scientific American and its Sup- 
plement and the Elektrotechnische Zeitschrift. G. T. P. 


SIBLEY COLLEGE OF MECHANICAL AND ELECTRICAL ENGI- 
NEERING, CORNELL UNIVERSITY. 


The non-resident lecturers for the ensuing year have been 
elected as follows :—Prof. Mendenhall, Prof. 8. P. Langley, Alex- 
ander Graham Bell, W. A. Anthony, Captain R. W. Hunt, Mr. 
James Allen, Mr. Holloway, Eckley B. Coxe, Chas. E. Emery, Dr. 
C. B. Dudley, Prof. Elihu Thomson, F. J. Sprague, Mr. Rothwell 
and Mr. E. D. Leavitt. 

At thelast meeting of the University trustees, $50,000 was ap- 
propriae for new apparatus and machinery for Sibley College. 

f. R. H. Thurston has been elected“ membre correspondent” 

of the ** Ecole Supérieure de l'Industrie Nationale," Paris, in recog- 
nition of his services to science in presenting to English speaking 
engineers the work of the elder Sadi Carnot. 
i he senior Electrical Society has elected officers as follows :— 
President, H. M. Willson; vice-president, W. E. Lindsay; 
secretary, E. E. Williams. At the last meeting an interesting 
address on Practical Electric Work," was given by instructor 
Geo. W. Shepardson. 

F. C. Perkins, '91, has been elected an associate member of the 
American Institute of Electrical Engineers. 

Mr. Andrew Carnegie was present at the recent meeting of the 


University trustees. 

Prof. Carpenter is soon to make a running test of a locomotive 
on the L. V. R. R. 

W. A. Ballard, '98, is on the editorial staff of the American 
Manufacturer and Iron Age, Pittsburgh, Pa. 

E. S. Bowen, '90, is engaged at Chicago with the firm of McIn- 
tosh, Seymour & Co. 

F. F. Goodwin, '90, is with the Thomson Welding works, at 
Lynn, Mass. 

B. G. P. 
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LEGAL NOTES. 


THE CONSTITUTIONALITY OF THE ELECTRICAL EXECUTION 
LAW. 


The first motion to secure final action from the Supreme Court 
of the United States on the question of the constitutionality of the 
New York electrical execution law was made in the Supreme 
Court, at Washington, on Oct. 27, in the case of the Japanese, 
Jugigo, under sentence of death in New York. It was moved that 
the case be advanced and set down for a eem hearing. 

The point raised in the case is that the Kemmler execution 
demonstrated that killing by electricity is a cruel and unusual 
pne and as such is prohibited by the Constitution of the 

nited States. The court took the papers. 


THE BRAGG DEVICE FOR HITCHING UP FIRE HORSES. 


At Indianapolis, Ind., on Oct. 29, Judge Greeham of the 
Federal court decided the suit of Walker & Olters, of Terre Haute, 
charging infringement of patent inthe useof the B fire alarm 
device. The invention consists of a gong and a contrivance that 
unfastens the halters of the horses and ps the harness upon 
them by electricity when an alarm is sounded. 

Several years ago the plaintiffs purchased the right to make and 
use the device in a number of States, and sought to introduce it 
into a number of Fire Departments. The owners then discovered 
that, without authority from the patentee, the device was used by 
nearly every city in the Union having a paid Fire Department. 
Suit was entered in 1887 to enjoin the city of Terra Haute and to 
recover damages, and Judge Gresham to-day decided in favor of 
the plaintiffs. Suits will now be filed against every city in which 
the invention is used. ' 


METAL AND SUPPLY MARKET. 


CHANGES MADE BY THE TARIFF. 


The changes in the tariff made by the McKinley bill will effect 
materials used in electrical interests as follows : | 

Aluminum, formerly free, increased to 15 per cent. ad valorem. 
It was proposed to make this much higher. 

5 bars or pigs, old, yellow metal fit only for remanufacture, 
no change. 

Copper, ores, reduced from 214 cents to 114 cents. 

Ol ORIS for remanufacture, reduced from 3 cents to 1 cent 
а pound. 

Copper in plates, bars or ingots, not mauufactured, reduced 
from 4 cents to 1M cents. 

Copper in rolled plates, rods, pipes, sheathing, remains at 85 
per cent. ad valorem. 

Lead remains practically unchanged. 

Tin remains at 4 cents a pound. 

A in blocks or pigs is increased from 114 cents to 1% cents a 

un 

Old zinc, for remanufacture, increased from 14 to 1%. 

Chromic acid, 6 cents per pound instead of 15 per cent. ad 
valorem. 

Bichromate of potash remains the same at 8 cents per pound. 

Nickel, etc., per pound, 10 cents, reduced from 15 cents. 

Electrotype plates remain at 25 per cent. ad valorem. 
15 Thin 8 glass is increased to 60 per cent. ad valorem, from 

r cent. 
ica is raised from the free list to 35 per cent. ad valorem. 

Blue vitriol or sulphate of copper reduced from 8 cents to 2 
cents. 

17 changed from 10 per cent. ad valorem to ¥ cents 


c. 

Sal-soda and soda ash remain at M cent. 

Caustic soda has been reduced from 114 cents to 1 cent. 

Sulphuric acid is increased from free to Ж cent a pound. 

Wire and wire rods are reduced M cent а pound, where they 
are not covered. Where they are covered with cotton, silk or the 
like, they are increased 1 cent a pound. Flat steel wire is increased 
from 45 to 50 per cent. ad valorem. | 

The schedule shows that of the articles mentioned the 
tariff on 44 per cent. has been reduced materially, while it has been 
increased on 28 per cent. and unchanged on 28 per cent. 

Parts made of porcelain, such as switch bases, socket details, 
etc., promise to be dearer, and the manufacturers in this country 
are likely to have a large amount of business thrown into their 
hands. It is claimed that the German article will practically be 
excluded from the market. 

It is also claimed that a stimulus will be given by the tariff to 
the 55 of е instruments. 

e general belief even among the many opposed toa gel 
tariff is that the springing up of many new factories and shops 
requiring electric light and power will have a good effect on elec- 
trical industries. 
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TRADE. NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT 


THE NASSAU CAPSULE BATTERY, THERMOMETER 
AND BELL OUTFIT. 


A CONVENIENT source of current for the numerous purposes to 
which electricity can be applied in the household, goes far towards 
pularizing and hastening the introduction of many important 
evices tending to health and comfort. To meet this demand, 


Fic. 8.—NASSAU BATTERY AND BELL OUTFIT. 


there has recently been brought out by the Nassau Electrical Co., 
of this city, a neat little chloride of silver cell, which is shown in 
actual size in the accompanying engraving. The zinc case acte 
at the same time as one electrode and from the centre projects a 
silver wire constituting the other electrode. The case is filled 
with the exciting electrolyte in the form of a jelly and the whole 
is hermetically sealed. 

The cell so constituted can evidently be placed in any position 
and connected directly with the terminals of an apparatus with- 
out running an inch of wire. 

. One of the applications to which it has been put is in connec- 
tion with an alarm thermometer, shown in Fig. 2. The rising 


9 ў а yc : — 


Ses tor 


8558895, 


Figs. 1 AND 2.—NASSAU CAPSULE BATTERY AND ALARM THER- 
MOMETER. : 


above, or falling of the temperature below, a certain point, closes 
а circuit and rings the bell and calls attention to the fact. The 
little cell is directly attached and when the alarm is not required 
the battery can be turned off by means of the switch shown. 

Fig. 8 illustrates the application of the cell to a bell outfit. 
Here thecell is completely concealed in the case of the push button. 

Numerous other application of a like nature will suggest them- 
selves to our readers. The cell has an E. M. F. of over one volt, 
&nd gives over two amperes on short circuit. When worn out by 
continued use the cell can be withdrawn and replaced by a new 
one. 
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AN ELECTRIC CIGAR LIGHTER. 


THE easy and cleanly manner in which light can be produced 
by the electric current makes the application of the latter prefer- 
able wherever it can be resorted to. A neat electric lighter for 
cigars, where dynamo current is not available, is that recently 
brought out by the Barr Electric M'f'g Co., of 17 and 19 Broad way, 
which is illustrated in the accompanying engraving. It consists 
of a single bichromate cell, the zinc element of which is fixed to 
a rod which through the cover and which is normally 
pushed upward by a spring so as to raise the zinc above the level 
of the fluid. By pressing the rod downward, the zinc is immersed, 
and the current established passes through a fine platinum wire, 
heating it to incandescence. A mere touch of the lighter ignites 
the alcohol at the tip. 

A single charge of the chemicals, costing only five cents, is 
sufficient to afford 5,000 ‘‘ lights” running from 80 to 60 days. 

The arrangement has also been adapted as a domestic electric 
lighter by the addition of a small alcohol lamp, which, after bei 
ignited, can be used as a torch, thus avoiding entirely the use 


THE BARR ELECTRIC CIGAR LIGHTER. 
matches. Still another use to which the cell can be put is that of 
furnishing current for a domestic medical battery. veral other 


combinations, such as a cigar and domestic lighter, have also been 
constructed. 


WESTINGHOUSE LIGHTING WORK. 


The Brush Electric Light Company, of Baltimore, Md., has 
received the contract from the municipal authorities of that city 
to light the streets and public buildings for a period of five years. 
The contract calls for eight hundred arc lights and five thousand 
incandescent lamps. The Brush company operates the Westi 
When alternating current arc and incandescent systems of electric 
ighting. 

The Westinghouse Electric and Manufacturing Company has 
concluded a very excellent record of contracts for the month of 
October. During the first three weeks of that month the com- 
pany had orders for the furnishing of alternating current incan- 
descent electric lighting apparatus approaching a CADET ot 
25,000 16 c. p. lamps. This is a very showing in i , though 
the contracts for arc light apparatus, street railway apparatus and 
electric mining appliances are not included in this. 

Contracts for central station alternating current incandescent 
еш were received from the following places: Evanston, 
Ills., 750 lights; Baltimore, Md., 0,000 ; Elmira, N. Y., 1,500 ; Os 
wego, N. V., 750; Durango, Col., 750; Lincoln, Neb., 1,500 ; Or- 
ange, N. J., 750; Uxbridge, Mass., 750; Tampa, Fla., 750; Co- 
hoes, N. Y., 750; Manchester, N. H., 1,500; Amesbury, Mass., 
500; Aransas Pass, Tex., 750; New Cumberland, W. Va, 730; 
Mason City, Ills., 500; Havana, Cuba, 750; Rich Holl, Mo., 750; 
Clearfield, Pa., 500. 

Among the places where Westinghouse alternating current arc 
apparatus was installed during the month are : sei N. V., 60 
lights; Clearfield, Pa., 25 lights; Washington, Pa., 60; Norwich, 
N. V., 25; Baltimore, Md., 250. 
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THE U. S. ELECTRIC RAILWAYS CO. 


Tue U. S. Electric Railways Co. is a new corporation that has 
recently been corporate’ and has established itself in comfort- 
able quarters at 10 Wall street, N. Y. The company primarii isan 
pi aac company, and will contract for and build electric 
railways, steam plants, power plants, and do all work connected 
with the complete installation of electric railways of any system. 
It will negotiate the sale of street railway bonds, and give 
ре attention to the reorganizaton of street railway companies 

iring to equip with electricity. 

Tho president of the company із Mr. Wolstan R. Brown. Mr. 
W. L. Clark will act as their counsel, and Lemuel Wm. Serrell 
will be the general manager of the company. 

The ability of the gentlemen associated together in this enter- 
prise is well known to be the very best, their financial backing is 

Жа and very strong, and we cannot but predict for them a very 
wight and prosperous future in the wide and important field of 
mvork they have undertaken. Mr. Serrell is particularly well 
known to our readers as a rising young electrical engineer, whore 
work in the stationary motor and electrical railway field has been 
of the highest class. He has made a specialty of power work for 
several years, and has published not a few valuable articles of a 
cal nature on various features of this great new department 
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ELECTRIC EXHIBITS AT THE AMERICAN INSTI- 
TUTE FAIR. 


THE electrical exhibits this year, while not as numerous as in 
former years, owing no doubt to the many large exhibitions in 
different of the connie which have taken the time and at- 
tention of exhibitors, nevertheless embrace a great deal that is of 
interest. The attendance this year has been up to that of former 
years. . 
THE C. & C. Motor Co. exhibits а 50 light compound wound 
dynamo operated by a White & Middletown 8 horse-power gas 
engine. 

THE CHALMERS SPENCE Co. show a full line of asbestos goods 
for all purposes. 

THE SAFETY ELECTRIC CONSTRUCTION Co , 45 and 47 Wall St., 
who control the Creamer automatic steam pump trap, have one 
in operation. 

CLARK ELECTRIC Co.—The exhibit of the Clark Electric Co., 
192 Broadway, attracts considerable attention. They show a 
tasty stand on the main floor, which contains their arc regulator 
and automatic safety device for continuous and alternating cur- 
rents, They also have an arc lamp in their ornamental fixture for 
interior lighting burning on a 110 volt incandescent circuit. 

THE D. FRISBIE Co., 112 Liberty St., have an elevator, operated 
by their ial elevator engine, which carries passengers to the 
top of the building. 

ANDREW P. BROWN, 7 West Twenty-eighth St., shows his elec- 
tric leak detector, an apparatus designed to give an alarm the 
moment an overflow of water occurs, thereby averting damage. 

KIRKWOOD GRATE BAR Co., 187 and 189 Mercer St., exhibit the 
Kirkwood patent shaking and dumping grate. 

THE CROSBY ELECTRIO Co., 87 and 89 South Fifth avenue, 
have a very effective display of their well known dry battery. 
The numerous uses to which this battery can be put are shown 
by its operating a motor fan, lighting small incandescent lamps, 
and in telephone and burglar alarm work. They also have the 
Hussey blue stone battery. 

New YORK LEATHER BELTING Co., 84 and 86 Gold St., show a 
full line of their different kinds of belting. 

THE METROPOLITAN ELECTRIC SIGNAL Co., 45 Broadway, exhibit 
their ** Telecall" for use in factories, stores, banks, hotels, steam- 
shipe, etc. 

THE VULCAN SMOKE PREVENTING PATENT GRATE is shown by 
the Vulcan Manufacturing Co., of 47 Dey St. 

CHAS. А. SCHIEREN & Co. show their perforated electric belt, 
and full line of belting material, for electric light plants, etc. 


THe AMERICAN LINK BELT Co. exhibit their link belt, 

“LITOFUGE,” the well known boilor compound, is in the 
corridor. 

HIMMER & ANDERSON show their dry battery and cigar lighter. 


THE AFFAIRS OF THE HARRISBURG CAR COMPANY. 


The special committee of five, Messrs J. Wister, S. C. Gilbert, 
G. M. McCauley, G. K. Reed and W. W. Card, have recommended 
that the Commonwealth Guarantee Trust and Safe Deposit Co., 
of Harrison be appointed receiver for the Harrisburg Car Co. 
The Board of Directors has accepted the recommendations of the 
committee, and the plan will be duly carried into effect. 
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OTTO GAS ENGINES IN ELECTRIC LIGHTING. 


Messrs. Schleicher, Schumm & Co., of Philadelphia, now have 
their hands full keeping even with their orders for gas engines, 
many of which are used for isolated plants and central station 
work. A number of instances have occurred in Philadelphia, 
where isolated plants using the Otto gas engine have been in- 
stalled because of the inability of the ies to get service from 
the electric light companies—the municipal restrictions on over- 
head wires being the obstacle. Itis a significant fact that the gas 
engine is coming into use more prominently since the custom of 
gas companies also running electric light plants has been in 
vogue, in which cases the superior economy of the Otto over 
a separate engine outfit shows up finely. 


THE BABY ELECTRIX SWITCH. 


We illustrate in the accompanying engraving, the Baby 
Electrix switch, which is just being brought out by the Star Elec- 


THE BABY ELECTRIX SWITCH. 


trixCo., Phila. Itisabout the smallest made and embodies all the 
excellent features of their larger 10 amp. switch. The contacts are 
of soft metal, wearing bright by use, and they are finished in fancy 
colors to match interior finish. 


THE FITCHBURG STEAM ENGINE CO. 


A fine steam plant installed at the Watervliet Arsenal, Troy, 
N. Y., by the Fitchburg Steam Engine Co. has just been started. 
The plant consists of one 250 h. p. duplex engine, three horizontal 
tub double-riveted steel boilers, a feed water heater, a steam 
pump and an injector, together with various accessories. The 
engine consists of two horizontal variable automatic cut-off en- 
gines, arranged as a pair, with one shaft common to both. The 
cylinders are each 1634 x36 inches. The contract specified that the 
engine must . not less than 250 horse- power, under 80 
pounds of steam. The boilers are each of 100 horse- power. The 
trials have been a complete success. 


FREDERICK PEARCE. 


Mr. Frederick Pearce, successor to the old established house of 
Pearce & Jones, at 79 John street, N. Y., has now a scheme for 
inducing ‘‘ Young America" to become interested in electricity, 
which promises to be successful. Mr. Pearce has taken a 6 c. P; 
Edison lamp, made up a little outfit for a small battery to lig t 
same—a battery lasting a couple of hours on continuous work— 
the whole being neatly packed and sold at such an attractively 
low figure as will fairly tempt the price from a student of elec- 
tricity. 
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THE NATIONAL WIRE MANUFACTURERS. 


The New York Insulated Wire Company, 649-651 Broadway, 
this city, have received an order for wire to be used in the Execu- 
tive Mausion at Washi n, D. C. As the company have. also 
furnished the wire for the Statue of Liberty, the Washington 
Monument, the State, War and Navy Departments, they begin to 
feel that they are entitled to the name of the National Wire Man- 
ufacturers. 

The Carnegie Music Hall, Fifty-seventh street and Seventh 
avenue, is now very nearly completed. It isa very attractive and 
imposing building, constructed principally of Milwaukee pressed 
brick. It is built from the plans of architect Wm. B. Tuthill, 52 
Broadway. Chas. H. Davis is the engineer in charge. A feature 
of the Carnegie Music Hall will be the lighting arrangements. It 
will be lighted throughout with electricity, the Thomson-Houston 
system of electric lighting being employed. There will be 4,000 
incandescent lamps. The wiring of the building for these lamps 
is to be done exclusively with the Grimshaw white core wire, 
manufactured by the New York Insulated Wire Company, at a 
cost of about $15,000. The new World building is wired almost 
entirely with the New York Insulated Wire Company's popular 


gpecialty. 


ELECTRIC MOTORS IN PENNSYLVANIA MINES. 


The Sumner Hill mines, at Woodville, Pa., have just been 
equipped with a complete electric plant of mining machinery. 

e розе plant consists of опе Westinghouse Junior engine, 
one 80 h. p. three-wire, four-pole Westinghouse alternate current 
generator, six Hercules coal mining machines, a twelve-foot fan 
with a capacity of 80,000 cubic feet per minute, centrifugal pump, 
etc. The mining machines and the pump are operated b 5 h. p. 
Tesla motors. The entire сароед has been furnish 
Westinghouse Electric and ufacturing Company. 

A careful record of the work of the mining machines in the 
Willock mine, which is also operated by Westinghouse electric 
mining appliances, shows that from July 1 until August 8, each 
cut represented about one and one-tenth tons of coal. It was 
found that it was impossible to keep the rooms cleaned up fast 
enough of the coal that was brought down, to give the machines 
a chance to test their full capacity. Each machine is doing the 
work of from twelve to fourteen pick miners, 


by the 


THE CENTRAL ELECTRIC CO., CHICAGO. 


The Central Electric Company’s new fixture and electrolier 
department is now complete, and adds materially to the showy 
appearance of their already handsome store. This company are 
showing a шо of plain Okonite wire that was placed in the 
Lumber Exchange Building at Minneapolis five years ago, and 
has been used continuously ever since. The wire was stapled to 
the fire-proofing and plastered over, and is now apparently in as 
good condition as ever. Okonite seems to become more popular 
with architects and electric light men each year, and has so far 
withstood the severest tests that have beon applied toit. The 
Central people have a stock of fully two million feet in their ware- 
rooms, and try to maintain it at about that figure as a reserve. 


MR. EDISON EXPLOITING CANADIAN NICKEL MINES. 


A special dispatch from Ottawa, Canada, of Oct. 29, says :— 
„Thomas A. ison is the latest American who has turned his 
attention to the Sudbury nickel district. Officials of the Canadian 
Geological Survey state that the inventor will soon begin to de- 
Meu mining properties adjacent to the mines owned by the Stand- 
ard Oil Company. Mr. Samuel G. Burn, the expert sent out by 
Mr. Edison, was here a few days ago. It has transpired that the 
inventor has bonded thousands of acres near Sudbury on various 
sections. The outcropping of nickel is very pr omina: Mr. 
Burn confirmed the opinion of the -Geological Survey that the 
Canadian nickel region is the richest mining district in the world. 
The Edison people claim to have discovered a process by which the 
nickel ore can be treated very inexpensively, leaving a larger 
margin of profit. The astonishing statement is made that every 
dollar invested in the mines brings a return of $4 profit per month. 
Mr. Burn has already examined various mica mines, the product 
of which will be utilized ized for electrical purposes. 


EUREKA TEMPERED COPPER. 


The Eureka Tempered Copper Co., of North East, Pa., have 
received the following from W. M. Ramsey, assistant superinten- 
dent Federal Street and Pleasant Valley Passenger Railway Co., 
Pittsburgh: ‘‘In reply to your inquiry concerning our experience 
with tempered copper, would say that, after a year's use, we can 
heartily endorse it, and recommend it for all descriptions of bear- 
ings and for electrical purposes, such as commutator bars, 
trolley wheels, etc., etc." | 
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THE ELECTRIC CONSTRUCTION & REPAIR CO., 


205.207 Canal street, Chicago, will do general construction 
work, giving special attention to street railway construction. 
Several employés of the late well-known Sprague Electric ai 
ment Company have been retained for this department, and will 
be under the immediate charge of Mr. W. Sharpe, thereby en- 
suring good work and modern methods of construction. r. C. 
M. Barclay, who represented the Sprague Electric Railway & 
Motor Company for several Tons in Chicago and the West, and 
who also was secretary for the Sprague Electric Equipment Com- 
pany, is the general manager, and Mr. W. A. Kreider, secretary, 
and his wide mechanical knowledge will be of great service to the 
company. Recognizing the difficulty street railway companies 
encounter in having repairs done in a prompt manner and at a 
reasonable cost, they have equipped & repair department where 
armatures and field coils of any system will be rewound or re- 
рше The repair department is under the management of Mr. 

. G. Hart, who has had many years' experience, and whoee work 
is well known. 

The company has secured premises with power in the new 
Springer Building, 205 Canal street, corner of Jackson, facing the 
river, thus being situated in close proximity to the centre of tbe 
city, and the various railway depots. 


J. Ө. BRILL'S ELECTRIC CARS. 


The J. G. Brill Company, Philadelphia, is busy with orders far 
electric street railway cars and trucks. This company is equippin 
the Missouri street railway of St. Louis, the Toledo electric rail 
way, of Toledo, O., the Ann Arbor street railway, of Ann Arbor, 
Mich., the Memphis electric railway, of Memphis, Tenn., and also 
equipping roads for Wilkesbarre, Pa., Syracuse, N. Y., and Cleve. 
land, O., and is making six storage battery cars to be used in 
Dubuque, Ia., and five storage battery cars for the Electric Trac- 
tion Company, of New Orleans, La., which are fitted with a sys- 
tem of handling battery trays from the ends of cars. A nota 
fact is that every order at the works at present is for electric 
street cars. ; 


THE “UNIVERSAL” ARC LAMP FOR INCANDESCENT CIRCUITS. 


т 

The Universal" Arc Lamp Co., of 16 and 18 Broad street, 
and 49 West 22nd street, where the lamps can be seen, are bring- 
ing out &line of arc lamps intended for direct current circuits. 
They give a steady, noiseless light of great purity, and can be ad- 
just for circuits having a pressure from 100 to 125 volts, using 

rom 8 to9 am А hen burning two in series, the Wécistance 
is coiled around the chimney at the top of each lamp, within 
wbich the carbon rod is suspended, thereby rendering any ad- 
ditional resistance unnecessary. 

The company have also brought out the ‘‘ Universal " theatri- 
cal lamp, for stage purposes, knocking out the old calcium lamp 
very effectually, besides being easy and economical to run. Out- 
fits are furnished, ready to operate, at the shortest notice. 


'" AJAX" SWITCHES FOR HEAVY CURRENTS. 


Mr. C. S. Van Nuis, of 74 Cortlandt street, has just issued a 
very neat and handy little pamphlet on the subject of Ajax" 
switches. It contains one of the best and pithiest discussions of 
the essential points in heavy current switches that we have ever 
seen, and we heartily endorse its remarks on current carrying and 
breaking capacity. Mr. Van Nuis has embodied in his switches 
not only great experience, but much reflection on cause and effect 
and remarkable ingenuity in the adaptation of means to ends: 
and the result is that he has already, in so short a time, made 
them a standard article in the market. It may be hoped and erx- 
pected that he will continue his good work in this field, and even 
try his hand on one or two other details that still need attention 
in electrical lighting and power equipment. 


LIGHTING THE BRIDGEPORT MACHINE TOOL WORKS. 


E. P. Bullard, proprietor of the Bridgeport (Conn.) Machine 
Tool Works, has put an electric light plant into his works. It 
consists of a 85 horse power high-s engine and a 880 incan- 
descent Edison dynamo. The fly wheel of the engine connects 
by means of an Evans friction pulley direct with the dynamo. 

. Bullard estimates that this plant, which cost him about 
$8,000, will save him $600 per year, over the use of gas. His 
works are very large and have only been fairly well lighted. 


ST. PAUL TRADE NOTES. 


THE ELECTRICAL ENGINEERING AND SUPPLY Co. has recently 
been formed with C. A. Daigh as president and oe manager 
and Morgan Brooks, secretary and treasurer. e com has 
been laying in a stock of general supplies, and is now y for 
business, having already received a number of orders. 
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THE WOODBURY, MERRILL, PATTEN AND WOOD- 
BURY AIR ENGINE. 


Tu high economy as well as the ease with which hot air en- 
gines can be operated, as compared with steam engines, has long 
made this type of prime mover the subject of study and experi- 
ment, but up to the present their construction has been limited to 
engines of but comparatively small powers. Indeed it may not be 
generally known that the great inventor, Ericsson, spent a large 
3 of his time on the perfection of hot air engines, and that a 

Se number of small engines of that type are in daily use for 
various pu es, such as pumping water, etc. 
he application of the well known principles of thermo-dynam- 
ics to a hot air engine of larger power has, after along series of 
experiments, led tothe construction of the engine illustrated in the 
accompanying engraving, which is now built by the Woodbury, 
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having ade packing rings, and adapted to reciprocate within 
the cooler. | 
In the operation, the alternate raising and lowering of the 
temperature of the same mass of air is accomplished as follows : 
In the upward stroke of the displacer piston, the mass of air in 


the cold chamber above the piston is forced, First, through the 
cooling tubes, in its downward passage, through which the tem- 


perature of the air is not materially changed. Second, the air 
enters the regenerator, and in its passage through the same it 
absorbs heat which has been imparted to the regenerator. Third, 
the air then passing over the heated surface of the reverser 
heater, thereby becoming further heated, enters the hot chamber 
below the displacer piston. 

The temperature of the air in the cool chamber is about 120° 
F., and the temperature of the air in the hot chamber is about 


600° F. ud 
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Merrill, Pattten and Woodbury Air Engine Co., of Boston. An 
engine of 10 h. p. is now on exhibition, driving blast fans and a 
lathe at the Fair of the Massachusetts Charitable Mechanics As- 
sociation, and as it embodies a number of novel features. a 
description of it will be of interest to many of our readers using 
wer. 
E The essential features of the engine are a heater, regenerator, 
and cooler, which three in combination are termed a reverser. 
The engine illustrated is composed of two reversers and two 
double acting working cylinders. It is not an exhausting engine; 
therefore, it has neither admission nor exhaust valves, Each 
reverser is provided with a reverser heater, placed within a fur- 
nace; a generator, composed of wire cloth of great superficial 
ares, extending from the cooler to the bottom of the reverser 
heater; a cooler, composed of a large number of thin copper 
tubes, which are surrounded by water; and a displacer piston, 
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AIR ENGINE. 


In the downward stroke of the displacer piston, the mass of 
air is forced, First, to the regenerator. Second, the air enters the 
regenerator, and in its passage through the same, it depoeits 
thereon the greater portion of its heat. Third, through the cool- , 
ing tubes, where its temperature is reduced to about 120° F., and 
then into the cold chamber above the Sper ais piston. Therefore, 
at each upward and downward stroke of the displacer piston, the 
temperature of the same mass of air is alternately raised and 
lowered. l 

The alternate raising and lowering of the temperature of the dis- 
placed air (in both reversers) generates a power in accordance with 
the well-known laws of the expansion of gases, which power is de- . 
veloped by the working cylinders, as follows: Whileone displacer 
piston is making its upward stroke, and is heating and expanding 
the displaced air, thereby producing a pressure which is exe 
against the bottom of the working piston of the working cylin. 


der directly opposite the reverser, and against the top of the 
working piston of the Torang cylinder diagonally opposite ; the 
other displacer piston is making its downw stroke, and is 
cooling and contracting the displaced air, thereby reducing the 
pressure against the bottom of the working piston, of the work- 
mg cylinder directly opposite the reverser, and the top of the 
working piston of the working cylinder diagonally opposite. 
Thus each working piston is subjected to differenti реше 
which are alternately reversed as the displaced air is alternately 
heated and cooled. 

The engine is designed to run at an initial air pressure of 45 
pounds and at à speed of 115 revolutions per minute. A teet re- 
cently made by Mr. George H. Barrus, the well known engineer, 
showed a consumption of 1.54 pounds of coke per indicated h. p. 
per hour and 2.87 pounds per brake h. p. per hour. 

We may add that a number of these engines have been in 
operation, one of them for several years, and that one of 85 h. p. 
is now in daily operation driving the machinery in the elevator 
and machine works of Messrs. Moore & Wyman, of South Boston. 
The effort is being made to introduce these engines for electric 


lighting purposes. 


THE REGISTER AT THE “ELECTRIC EXCHANGE." 


The register at Alexander, Barney & Chapin's Electric Ex- 
change in the Telephone Building, 90 Cortlandt street, this city, 
shows a long list of visitors during the past week. Among the 
names appear those of :—E. H. Clark, Long Branch, N. J.; Rudolph 
Schmidt, Rochester, N. Y.; C. A. Nichols, Springfield, Mass.; J. 


Pinckney Smith, New Orleans, La.; A. D. Newton, Hartford, 


Conn.; M. E. Baird, Windsor, Conn.; W. C. McIntire, Phila- 
delphia, Pa.; A. H. Hayes, Newark, N. J.; Romeyn Boyden, H. 
E. Harrington. Hartford, Conn.; J. F. Noonan, Paterson, N. J.; 
J. H. Shay, Chicago, Ill.; J. W. Packard, Warren, Ohio,; J. W. 
Peale, Wm. Whitney Munroe, О. 8. Carr, Greenpoint ; C. F. 
Pilen, New Jersey ; Daft, New Jersey ; W. R. Eckart, San 
Francisco ; George W. Patenpori Boston, Mass.; P. L. Salton- 
stall, Boston, Mass.; Wm. H. emps Fred. H. Whipple, Geo. 
W. Adams, Boston, Mass.; W. R. Bennett, Hoboken, N. J.; J. H. 
Bunnell, C. R. Huntley, Buffalo, N. Y.; Wm. M. Brock, Pater- 
gon, N. J.; Frank Wheaton, Paterson, N. J. 

The firm have just secured the valuable services of Mr. David 
Chalmers, whose long experience in the electrical supply business 
and large circle of acquaintance, renders him a very desirable 
acquisition. He has already entered upon his new duties. 


WESTERN TRADE NOTES. 


THE ELECTRIC MERCHANDISE COMPANY, of Chicago, have is- 
sued a very complete supplement to their regular catalogue con- 
taining handsome illustrations, descriptive matter, and prices of 
Sprague material for electric street railways. All the various 

juncts of the system, including axle brasses, armature bearings, 
motor and dynamo brushes and holders, pinions and gears com- 
mutators, fibre insulators, switches, etc., are tastefully arranged 
and their constructions clearly shown in the cuts. Parties oper- 
ating the Sprague system should not fail to send for one of them. 


THE ‘‘ CANVAS JACKET” patent woven insulated wire, handled 
by The Illinois Electric Material Company, The Rookery, Chicago 
is enjoying a rapidly growing popularity amongst users of high 

e moistureproof wire. Fresh testimonials are coming in fast, 
all in high terms of praise of its high insulation, resistance to 
abrasion and great toughness and tensile strength. The “ Mur- 
ray" overhead trolley switch is another meritorious specialty 
handled by the above company, and is meeting with approval by 
railroad men, and fresh orders are coming in all the time. The 
handsome souvenir pencils which they are giving away on appli- 
cation are rapidly vanishing, and those who have not already 
written for one should do so without delay. 


THE GREAT WESTERN ELECTRIC SUPPLY COMPANY are just 
transferring their business to a new Company of the same name 
but organized under the laws of the State of Illinois. Mr George 
Cutter, the able manager of the company, has sold out his interest 
to the new company, and will accept the managership of the new 
company, who are to be congratulated on this connection, as 
the immense business now being done by the company is almost 
entirely due to the untiring energy and perseverance of Mr. 
Cutter and to his large personal influence and widespread ac- 
: quaintance amongst the electrical fraternity all over the country. 

His knowledge of the supply business and its many details is 
very extensive, and under his experienced management the 
greatest success is sure to accrue to any concern with which he is 
connected. 

THE CHARLES MUNSON BELTING CO. are manufacturing a 
60-inch belt for Akron, O., and a 48-inch one for Toledo, O., for 
the electric street railway plant. They are also making a 54-inch 
belt for Milwaukee, to be used for railway work. 


THE KNAPP ELECTRICAL WORKS, Franklin street, Chicago, 
have just brought out a large and handsome catalogue of their 
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numerous supplies and specialties. The book contains some 230 

es replete with fine cuts, ample space being allowed for each 
article and its accompanying reading matter to make a clear and 
prominent display. e famous Grimshaw white core and other 
wires and cables, connectors, cleats, pins, cross arms, railway 
Supplies, insulators, rubber specialties, belts, fixtures, switches, 
lamps, sockets, annunciators. telegraph and testing instruments 
batteries and all kinds and classes of electrical supplies are 
prominently shown, and the whole arrangement of the apparatus 
is most complete and thorough, forming a fund of information 
which no purchasers of electric supplies should be without; and 
all should make early application for a copy. 


THE CENTRAL ELECTRIC Co. are to be congratulated upon the 
acquisition of Mr. George W. Vernor, who takes charge of the 
bookkeeping department. Mr. Vernor has been secretary of the 
Southern Electrical Supply Company, at St. Louis, for the past 
year, and is already w own to the electrical trade. 

Mr. CHARLES E. Brown, of the Central Electric Co., has just 
returned from an extended trip of over eight weeks’ duration. 
Mr. Brown reports business good, and brings home some nice 
orders for improved Candee wire. 

Мв. бам А. 48 URY, = 8 . known 
amongst the electrica ternity o i as one manag- 
ing engineers of the National Engineering Bureau, has атеши 
his connection with the B ireau, to accept the position of electric- 
ian to the Thwing Electric Co., of this city. 

Mr. W. H. HARDING has been appointed manager of both the 
South Side Electric Light Co. and the Central Electric Light Co., 
of Chicago, and has his offices at 185 Dearborn street. The two 
companies operate the well known Ft. Wayne Electric ODDS E 
system. No better selection could have been made, as Mr. - 
ing is à man of immense executive ability in running a central 
700 70 and thoroughly conversant with all the detail of this 
work. 

MR. W. C. LYMAN, 49 Michigan street, Chicago, has just com- 
pleted an enormous exhaust head for 20-inch exhaust pipe for the 
Chicago Edison Co. This is one of the largest ever constructed, 
and the mammoth exhaust head makes а most imposing show 
outside his shop. 

J. LANG & Co., 44 Michigan street, Chicago, have put in two 
of their well known switches, each of 1,000 апре for two new 

ey 


irr in the Chicago Edison Co's. station. are also sup- 
plying the United Electric Traction Co. with all their large 
switches. Last week they shipped four 8-pole 250 ampere and 
Six оше pole 250 ampere to Bloomington. Ш., for street railway 
work. 


Mr. JAMES H. GARRETT, one of the corps of engineers of the 
N. W. Thomson-Houston Co., who has been building the electric 
Btreet railway in Streator, Ill., has resigned his position with the 
above company, and accepted a similar one with the Anaconda 
Smelting Co., of Anaconda, Mont. 


NEW ENGLAND TRADE NOTES. 


THE GETHINS ELECTRICAL MANUFACTURING Co. of 
manufacturers of the well known Gethins gravity cell, have be- 
come selling agente for the Sorley storage battery, and have be- 
come sole agents for their sale for phonograph purposes. Of late 
the Gethins company have been selling large quantities of the 
Gethins cells for charging storage batteries to run phonographs, 
and the New England Phonograph Company have adopted the 
cell for primary battery purposes. 

THE STANDARD COMPANY OF VERMONT have sold a 500 light 

lant to the Worcester Woolen Mills, Worcester, Mass., and a 300 
ight plant to the Carolina Mills Company, Carolina, R. I. 


THE BIRD AND SLOANE ELECTRIC CONSTRUCTION Co., of Boe- 
ton, formerly Bird and Sloane, have been organized under the 
laws of the State of Maine, with acapital of $80,000, and have 
taken offices at 624 Atlantic avenue. Messrs. Bird and Sloane have 
been doing quite a large business in various electric construction 
work, and have taken this means to provide more capital for their 
increasing work. The officers of the company are:—Thomas J, 
Howe, president; Roswell P. Smith, secretary, and John F, 
Polsey, treasurer. 


PHILADELPHIA TRADE NOTES. 


CHADBOURNE, HAZELTON & Co.—The Wenstrom Consolidated 
Dynamo and Motor Co., of Baltimore, made no mistake when 
they selected as their exclusive selling agents Messrs. Chadbourne, 
Hazelton & Co., of Philadelphia, who have recently so flooded the 
company with orders that something had to be done at once to 
meet the demand. At a recent meeting of the board of directors 
of the Wenstrom Company, in Baltimore, it was decided to rent 
a temporary factory at once pending the completion of the new 
factory now building. It is expected that the ew factory will be 
fully equipped in about three months. 
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LIEUT. FISKE'S POSITION FINDER. 


Na recent issue! we described the valuable range 
^x ve finder of Lieut. Bradley A. Fiske, by which a 

gunner is enabled to know accurately the distance 
of the object which he is firing at. This instrument can be 
applied in many situations on land and on board ship, but 
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Fia. 1.—DiAGRAM OF FISKE POSITION FINDER. 


presupposes, of course, that the gunner is able to sight 
directly upon his target. In modern fortifications, how- 
ever, the tendency to the employment of what are known 
as disappearing carriages is becoming stronger every day 
and hundreds of such carriages are already employed in 
sea coast forts abroad. 

In these forts the guns are loaded below the level of the 
parapet and when ready to fire are raised into firing posi- 
tion, usually by a hydraulic ram. This method of operation 
evidently protects those charged with the loading of the 
gun while the operation of loading is in progress; but 
it is evident, that by the means heretofore at hand, 
it has been impossible to sight the gun while depressed 
behind the parapet. True, the range could be determined 
beforehand by means of the range finder so as to permit 
the gun to be given the correct elevation before raising to 
fire, but this gives no indication of the true direction of the 
object to the concealed gunners, and hence deprives them 
of an essential factor in the pointing of the gun. 

What was wanted, therefore, was some means by which 
the gunner could obtain both the range and direction of 
the object, with regard to the gun as a central point, in 
other words, their relative position. Itis this which Lieut. 
Fiske has now accomplished, and in virtue of which the 
gunner is enabled to locate on a chart, drawn to scale, the 
exact position of a distant object which he has no means of 
seeing, but which is being sighted on by two observers 
placed at any distance, well protected from the fire of the 
enemy and unóbscured by smoke. 

The new position finder may be said to be a simplifica- 
tion and amplifieation of the range finder. It embodies, 
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first, a telescope moving over an arc of conducting material 
and which is directed upon the distant object ; second, a 
pivoted pointer moving over a like arc of conducting ma- 
terial in à Wheatstone bridge circuit with the first-named 
arc ; the arrangement being such that when the alidade 
arm attached to the telescope on the first arc, and the 
pointer on the second arc stand at the same angle, the 
circuit is balanced. The pointer arm moves over a chart 
representing the area which includes the position of the 
distant object on a reduced scale. On this chart there is a 
simple pivoted arm which can be trained directly upon the 
object; or the arm may be mechanically controlled by a 
telescope directed upon the object so that it will make with 
the other arm an angle equal to that made by the lines of 
sight drawn from the two telescopes to the object. ‘The 
position of the object is then shown by the intersection of 
the electrically directed pointer and the mechanically 
directed arm upon the chart. 

In the accompanying illustrations, Fig. 1 is a diagram 
showing the general arrangement, and Fig. 4 is a similar 
diagram showing the chart р in different position, А B rep- 
resents, for example, the parapet of a fortification. The 
distant object is supposed to be located at c ; and it is the 
position of this object which is to be determined upon a 
chart D, on which the fortification line a’ B’ appears on a 
reduced scale. k is an arc of conducting material and F a 
telescope or arm pivoted at one end at r' with its free ex- 
tremity moving over, and making contact with, the arc E. 
G is an arc similar in all respects to the arc E and located 
in proximity to the chart р. E is an arm pivoted at B’ and 
having its free end sweeping over, and making contact with, 
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Еа. 2.—FISKE POSITION FINDER IN USE. 


a, b, c, d, are members 


the arc с and carrying a pointer I. 
E i8 


of a Wheatstone bridge connecting the arcs E and c. 


‘a loop including the battery, and f the loop including the 


galvanometer g. 

Now it will be obvious that when the arm u is set upon 
its arc G at the same angle to the line н’ Y“ as the arm F 
upon the arc E, then the bridge will balance and the gal. 
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vanometer will indicate zero; and hence, inasmuch as the 
telescope F points to the actual object c, so the arm E will 
point to the corresponding position of the object c or c' on 
the chart р. Pivoted upon the chart р at 3“ is an arm J, 
which arm may be provided with a telescope or alidade, so 
that it may be directed upon the object с, the arm s being 
long enough to make intersection with the arm r. | 
if then the arm J is trained directly upon the object, 
inasmuch as the line n’ J’ joining the pivots of the arms 13 
on the chart р corresponds to the base line F’ J” extending 
between the distant stations, and as the angle c' н’ з’ equals 
the angle c F J’, it follows that the intersection of the arms 
т and J at c' indicates the position of the object c upon the 
chart р. The chart being drawn to scale and laid off in 
divisions of known dimensions, it then becomes easy to 


Fic. 3.—INTERSECTING POINTERS, FISKE POSITION FINDER. 


recognize at a glance both the bearing and distance of the 
object c from any given point on the chart. 

n actual practice Lieut. Fiske has adopted the form of 
apparatus represented in Fig. 2. This consists of a tripod 
supporting an upper ели which carries the standard 
upon which is pivoted the telescope. Extending downward 
through the platform is a shaft which turns with the tele- 
scope and standard. An arm is carried by the shaft and 
moves over a lower table on the upper surface of which is 
marked the chart. The arm is set parallel to the telescope; 
so that when the telescope is directed upon the object, the 
arm will also be directed upon the object. This parallel- 
ism of arm and telescope, however, is not essential. 
Carried upon the lower table is another arc and a second 
arm, "The intersection of the two arms over the chart, as 
already explained, shows the position of the distant object ; 
and the apparatus of Fig. 2, as indicated in Fig. 1, is 
located at one station, while the arc E with its telescope F 
is located at another distant station. 

Referring now to Fig. 4, it will be seen that in this case 
the line н’ J’ on the chart D, while corresponding, as before, 
to the base line r' J’, does not coincide with that line, and 
hence that the arm J is itself not directed upon the object. 
This represents the condition before referred to when the 
arm J is not set parallel to the axis of the telescope м, but 
at an angle thereto ; this angle being such that the angle 
H’ c' will continue the same as the angle ғ’ c despite 
a change in relative position of the chart р; such as indi- 
cated in Fig. 4. 

In Fig. 3 is represented a construction of the intersect- 
ing arms I and J, which is especially adapted for the uses 
before detailed, and which allows of the actual intersectiug 
point being determined with great accuracy. It will be 
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obvious that with a chart laid out on a small scale and 
bn. arms T J of sufficient width or thickness to give them 
rigidity, the exact point of intersection of lines drawn 
through the pivot centres of the arms will be difficult to 
determine ; and there may be considerable error in regard- 
ing the apex of any one of the four angles made by the 
intersecting arms as the true point indicated. In the device 
shown in Fig. 3, this source of error is practically elimi- 
nated ; and in addition other advantages are secured. 

The arm 1 has one edge x on a line passing through the 
pivot centre н’. On the arm J is a slide м, which carries 
a pointer N, projecting from the edge v ; the extremity of 
this pointer being upon .an imaginary line drawn through 
the pivot centre J“ and indicated by the dotted line Р d. It 
will be obvious that the point on the arm 1 indicated by the 
pointer N, will be the exact point of intersection of lines 
drawn through the pivot points н’ 3’. The arms 1, J are 
graduated lineally to conform to the scale of the chart p; 
80 that the distance of the object from both separated 


stations can at once be read. Thus, on the rod 1 may be 
read the distance н c' which is that of the object from the 


station at which is located the telescope r, Fig. 1 ; and on 
the rod у may be read the distance 3’ c', which is the dis- 
tance of the object from the station at which is located the 
chart р. If it be desired to determine the distance of the 
object from any intermediate station between the two 
mentioned, a third pointer & may be placed in position be- 
tween the two arms I з, and situated in the same relation 
thereto as the intermediate station is to the two extreme 
stations. The distance from the pivot points of this arm 
to the point c', the place of intersection of the edge of the 
arm with the point of contact of the edge x of arm r1, aud 
theapex of the pointer N, shows the distance of the object 
from the pivot point в, and hence from the intermediate 
station. The slide м is moved along by hand. It is pro- 
vided with an opening T, through os the scale marks on 
the arm may be read, and to allow this reading being 


Ба. 4.—DIAGRAM OF FISKE POSITION FINDER. 


made, there is a central mark о made on the pointer N which 
comes into coincidence with any one of the scale marks. 
Telephones are fitted to the telescopes in the same way 
asin Lieut. Fiske’s range finder. This arrangement of 
telephone and telescope overcomes one great difficulty 
always found heretofore with observers widely distant 
from each other ; that is, the difficulty of maintaining both 
lines of sight on the same point. This difficulty, when 
the target is partially covered with smoke, as in the case 
of a war-ship firing her guns, has been considered almost 
insurmountable, since the smoke would cover, at times, the 
very part of the ship at which the telescopes were directed. 
The telephones, however, enable two observers to agree 


instantly upon what point to direct their telescopes, and 


enable them to change the point as often as the circum- 
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stances of the battle require. The instruments are con- 
structed of aluminum, bronze and iron, and require no care 
except an occasional cleaning. 

Lieut. Fiske's position finder at Fort Hamilton, New 
York Harbor, has now been exposed to the elements for 
two months without any covering or protection of any 
kind. Аб a recent trial, the average error in determining 
the positions of objects distant between a mile and a quar- 
ter and three miles, was about one-third of one per cent. 


BRADLEY'S SELF EXCITING GENERATOR. 


In our last issue we described a type of machine designed 
by Mr. C. 8. Bradley specially as an alternating motor, in 
which advantage is taken of a novel arrangement to obtain 
the torque reaction between field and armature. We аге now 
enabled to describe another interesting machine of the 
same inventor, designed as a slow speed self exciting 
generator. 

This machine, illustrated in the engraving, Fig. 1, ma 
be considered to be a combination of Mr. Bradley’s multi- 
polar continuous current machine with an inductor of the 
same general type as the continuous current armature, the 
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Ба. 1.—BRADLEY'8 ALTERNATING GENERATOR AND MOTOR. 


two being cross connected in a reverse manner, as shown 
in Fig. 2. 

In the operation of such a machine, assuming the con- 
tinuous current armature 3 to be driven in the direction 
indicated by the arrow on the pulley of the machine, cur- 
rent is induced in the winding of armature 3, and as the 
latter rotates while the polarity induced therein by the 
field remains stationary, it is evident that the polar lines 
thus set up in the armature-core travel, relatively, in a 
direction opposite to that of the movement of the arma- 
ture itself, The connectors which are arranged between 
the armature 3 and the inductor 9 cause this rotation of 
the polar line which is now induced in the inductor 9 by 
the currents passing from armature 3 (owing to the rever- 
sal of one pair of the connectors), to change direction, and 
the propagation of the polar line now takes place in the 
same direction as that of the movement of the inductor 
itself. Consequently the actual speed of propagation of 
the polar lines in inductor 9 will take place at double the 
speed actually given the rotating shaft; that is, if the 
armature is rotated at the rate of five hundred per minute 
the polar line will traverse the body of the inductor 9 in 
the same direction at the rate of one thousand per minute. 

Arranged around the inductor 9 is a stationary ring of 
laminated iron, the inner surface being notched, Fig. 3, 
and in the notches are wound the even number of coils, 
coils c c? c3 c*, etc., as shown in Fig. 4. 

These coils may be connected to an external circuit in 
either of two ways, according to the character of alternat- 
ing currents desired in the latter. They may either be 
connected all in series with the external circuit for a single 
alternating current, in which case the number of coils 
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would be only one-half that shown in Fig. 4; ог, as shown 
in Fig. 4, alternate coils may be connected in series and the 
terminals of each of the two circuits thus formed connected 
to the two external circuits 10 11 and 11 12. In the latter 
event the rotation of the polarline in the inductor 9 will 
set up in the two external circuits alternating currents 
with the phase of one-quarter of a period behind that of 
the other, so as to adapt the currents circulating in the 
external circuits for use in motors requiring currents of 
different phase. By suitably arranging the ring and 
its contained coils with reference to the number of poles in 


Fig. 2.—CRo88-CONNECTION OF ARMATURES. 


the inductor 9 the difference of phase between the currents 
in the two external circuits may be caused to correspond 
with any desired lag. 

Considered as a generator, Mr. Bradley claims that it 
has the advantage of producing rates of alternation at 
comparatively low rates of speed. In the machine illus. 
trated, if the armature 3 rotates at one thousand revolutions 
per minute, the six poles in inductor 9 will rotate at the rate of 
two thousand per minute, and, the annulus having six coils 
in series, the external circuit will have produced therein six 
alternations for every revolution of the armature 9, the 
result being twelve thousand alternations per minute in the 
external eircuit. Another advantage when the machine is 
used as a generator is the total absence of contact rings 
and brushes between the coils of the alternator and the 


Fids. 8 AND 4.—BRADLEY'S ALTERNATING GENERATOR. 


external circuit. Obviously the machine will operate as a 
motor when the coils c, с?, etc., are supplied with alternat- 
ing current from an external circuit. 


BRITISH WEST INDIAN CABLES. 


It is stated that in connection with new plans for fortifying 
the British West Indies, cable communications are to be established 
between all the islands. The ends of the cables in Jamaica, St. 
Lucia, and Bermuda will come into the forts. These cables will 
tap the main Halifax cable. They are under no conditions to 
connect with American wires. 


530 
THE HAZELTINE ARC LAMP CARBON SHIELD. 


Many of our readers readily recall the time when arc 
light carbons were sold at the rate of $1 a dozen and were 
not even then considered excessive in price. Since those 
pioneer days, there has been a continual diminution in 
the price of carbons, but with the enormous increase in the 
number of arc lamps burning nightly, the total expenditure 
involved amounts to many hundreds of thousands of dol- 
lars annually. It has, therefore, been the aim of many to 
Increase as much as possible the life of the carbon on the 
one hand, or to increase its illuminating power with the 
same expenditure of electrical energy. These attempts 
have resulted in the application of various devices, either 
mechanical or as ingredients of the carbon itself, but, so 
far as we are aware, scarcely one of these methods has 
come into practical use, the pure carbon of to-day being 
still universally employed. The advent of a simple device 
by which an actual economy in the operation of the arc 
lamp is effected will, therefore, be of considerable interest, 
and for that reason we desire to call the attention of our 
readers to a simple and effective device of the kind due to 
Mr. W. B. Hazeltine, Jr., of the Hazeltine Electric Co., 
of St. Louis. This device, which is illustrated in the ac- 
companying engravings, Figs. 1 and 2, consists simply of 
a Sleeve of refractory material, forming a protective shield, 
or tip, which is freely suspended so as to hang in close 
proximity to the tip and the upper carbon olose to the arc, 
thesuspension device being so arranged that the sleeve is 
automatically maintained at its proper position near the arc. 
The effect of this simple arrangement, as has been shown b 


actual experience, is that the life of the carbon is practi- - 


cally doubled, so that an ordinary eight-hour carbon is able 
to burn 16 hours without retrimming. The exact action 
to which the saving in carbon and increase in life is due 
has not yet been fully analyzed, the fact remaining, how- 
ever,as described. The shape of the carbon when pro- 
tected by the shield is modified somewhat from that usu- 
ally noted. Thus, in Fig. 4, is shown the tip of an 


Fics. 1 AND 2.—THE HAZELTINE ARC LAMP CARBON SHIELD. 


ordinary positive carbon; and in Fig. 3, a tip which has been 
protected by the Hazeltine shield. It will be noted at 
once that the latter is considerably blunted, and the carbon 
shows a considerably larger crater than the unprotected 
one, The economical advantages gained by this device 
must be apparent. In the first place, not only may a large 
saving be effected in the carbon bills, but another import- 
ant item, the cost of trimming lamps, may be reduced in 
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almost the same ratio. A further attribute of the shield 
consists in the fact that it acts as an automatic cut-out 
whenever one or the other of the carbons is consumed, 
thereby preventing the destruction of the carbon holder, 
it being impossible, of course, for the holders to approach 
nearer to each other than the length of the shield. Aside 
from the economy in carbons and trimmer’s services, it is 
pointed out that the convenience to customers of having 
their lamps trimmed every other day, instead of every day, 
as at present, will no doubt have the effect of increasing 
the popularity of the arc lamp. Besides, the consumption 


4,—CARBONS BURNED WITH AND WITHOUT HAZELTINE 
SHIELD, 


of the carDon is so complete that very little carbon dust 
settles at the bottom of the lamp, so that cleaning may 
also be defer Nd to the same time as trimming. We may 
add that the ltine shield has been tested by Mr. James 
I. Ayer, superintendent of the Municipal Electric Light 
and Power Co., St. Louis, operating 3,000 lights, who, 
after a careful trial, fully corroborates the inventor's 
claims, which are also attested by the Western Electric 
Co., in whose factory a similar test was recently made 
under the supervision of Mr. C. A. Brown. 


FIVE-WIRE DISTRIBUTION. 


Tue five-wire central station at Königsberg, the first of ita 
kind in Germany, will shortly come into operation. The total 
capacity of this stationis at present 600 h. p. There are two 
groups of engines and dynamos, each comprising two triple- 
expansion engines, and four dynamos. The larger group 
which has to do the regular evening work consists of two 
200 h. p. triple-expansion Schickau engines, each driving two 
64 kilowatt dynamos. During the few hours of heaviest 
work, when two-thirds of the 8,000 lamps are alight, this 
group will be assisted by the smaller one, consisting 
of two 100 h. p. engines, each of which drives two 32 
kilowatt dynamos. The fall of potential in the leads 
amounts to 10 volts at full load ; the mains and dis 
tributing leads are all placed in Monnier conduits. The 
network is calculated for the supply of 24,000 lamps. Ao- 
cumulators are used and special devices have been arranged 
to prevent them from being placed in the charging circuit 


before the righttension is reached. During their discharge, 


if their к. M. F. should fall, additional cells are automatic- 
ally switched in. Any difference in the voltage of the 
different parts of the network is shown by a speoially-con- 
structed differential voltmeter. 
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THE MANUFACTURE OF KERITE INSULATED 
WIRE. 


NE of the first pioneers in the 
insulated wire industry, 
in this country, was Austin 
Goodyear Day. Mr. Day, 
who died but a short time 
since, was born at West 
Springfield, Mass., in 1824. 
arly in life he showed a 
decided bent for science 
and invention, and eagerly 
4] embraced the орону 
which was offered him, 
when he was only seven- 
teen, of entering the India 
Rubber factory estab- 
lished by his cousin, Chas. 
Goodyear, at Woburn, near Boston. 
Here he occupied a position as correspondent and book- 
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line of investigation, and conducted a long series of experi- 
ments in the treatment of rubber with various materials, 
such as substitutes for magnesia, gums, resins and bitumin- 
ous substances, and finally succeeded, by effecting a com- 
bination of rubber under the prolonged influence of a high 
degree of heat, in producing the first hard rubber made in 
this country. 

A few years later, in 1853, Mr. Day made a great stride 
in improving the manufacture of rubber, and gave an im- 
mense impetus to the business by the invention and perfec- 
tion of a process for cleaning the crude rubber. At that 
time Para rubber was the only kind used, as the. rubber 
from other parts of the world was so much adulterated 
with pu substances, dirt and impurities that its treat- 
ment could not be profitably undertaken. The price of 
Para rubber was so high that the development of the in- 
dustry was necessarily hampered and restrained by the ex- 
cessive cost of manufactured articles. Mr. Day’s cleanin 
process rendered the treatment of impure or adulterated 
rubber a matter of ease; rubber from Africa, the East 
Indies and Central America then competed with the Bra- 
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FiG. 4.—EXTERIOR OF KERITE FACTORY, SEYMOUR, CONN., AND A CORNER OF THE VULCANIZING КООМ. 


keeper, but with untiring industry he studied all the pecu- 
liarities of india rubber, devoting himself to the acquire- 
ment of an intimate knowledge of its physical and chem- 
ical properties, and the various processes of manufacture. 
At Woburn Mr. Day assisted at an important event in the 
history of rubber manufacture in this country, namely, the 
vulcanization of the first two or three yards treated by 
Hayward for Goodyear. He continued in Goodyear’s ser- 
vice for several years, his strong bent for practical work 
securing him employment at various factories, at all of 
which he assisted greatly in perfecting the process of vul- 
canization. In 1851 he struck out for himself in an original 


zilian product, and the cost of manufactured articles was 
reduced by about fifty per cent. 

By 1854 Mr. Day had made so much progress in the in- 
dustry to which he had devoted his energies that in that 
year he was enabled to buy a factory of his own, on the site 
of the present Kerite works at Seymour, Conn. By selling 
to the Boston Belting Company the rights to use his clean- 
ing process he largely increased his capital, and was in a 
position to carry on the manufacture of hard rubber pen- 
holders and pencils as a business, while at the same time 
pursuing, with exhaustless vigor, his investigations and 
experiments in processes and combinations, 


He applied himself with great earnestness to the perfec- 
tion of the cleaning process, and for this and other reasons 
he 5 taking out patents for his inventions relating 
to hard rubber, as he wished to make them applicable to 
all kinds of commercial rubber, whereas without the clean- 
ing process hard rubber could only be manufactured from 
pure gum brought from Brazil. Mr. Day’s inventions had 
a very marked effect on the prices obtained for the differ- 
ent grades of rubber. In 1853 that produced in Africa 
and the East Indies sold for from 12 to 15 cents per pound, 
while the Para quality was quoted at from 30 to 40. So 
rapid was the rise in price, that before the cleaning process 
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Fig. 1.—AN EARLY STAGE IN MAKING KERITE. 


had been very widely adopted Para rubber had advanced 
to from 75 cents to $1.00, and but for its introduction 
would have risen to $ 

made an imperative necessity of what Mr. Day’s cleaning 
process had only just rendered possible—the use of the 
cheaper grades—but so great was the demand for rubber 
goods that ‘the price, even of these poor qualities of the 
crude article, rose steadily, and in 1864 reached 70 cents 
per pound. As an instance of the rapid multiplication of 
the uses found for rubber goods, it may be mentioned that 
in 1853 Mr. Day cleaned 55,000 lbs. of rubber, and in 1859 
500,000 lbs. 

Many of the difficulties in the manufacture of rubber 
having been overcome, and the processes reduced to a sys- 
tematic and scientific train of operations, the manufactu- 
rers naturally began to turn their attention to the adulter- 
ation of the raw material with a view to cheapen and im- 
prove it. In their efforts to do this combinations of various 
substances were made with rubber, vegetable and mineral 
oils being used to some extent though with only negative 
results, A compound made by combining these materials 
in their natural state with rubber was too adhesive to per- 
mit of proper working, and the various ingredients had to 
be worked separately. 

Having met with such signal success in other branches 
of the rubber industry, Mr. Day attacked this problem 
with the same earnestness and determination that he had 
brought to bear on those already solved. He made a long 
series of experiments with the set object of overcoming the 
obstacles which had hitherto presented themselves to other 
workers, the goal in view being the production of a com- 
pound which could be combined with rubber. The final 
result of these investigations was the discovery, or rather 
the building-up, of Kerite, the material which forms the 
subject of this article. 

In the production of Kerite Mr. Day had solved the 
problem of finding a substitute for rubber in the shape of 
a compound which could be worked with it by machinery. 
He prosecuted his experiments at Seymour with great assi- 
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duity, and having made a discovery he applied himself 
with untiring жукма to perfecting the new materi 
During the three years from 1867 to 1869 he made between 
two and three thousand experiments in different combina- 
tions of materials, and tabulated no less than 350 formule 
for making crude Kerite. As may be imagined, a vast 
number of different substances had to be experimented 
with, including the whole range of vegetable and mineral 
oils, bituminous gums and resins, sulphur, acids, alkalies, 
earths and mineral oxides. 
Mr. Day at once applied his newly-discovered Kerite to 
the insulation of electric wires, an industry then in its in- 
fancy in this country, and his productions in this line met 
with prompt acceptance among the telegraph companies, 
who were at that time almost the only users of insulated 
wire. He soon saw that he had embarked in an industry 
which offered a profitable field and one capable of wide de- 
velopment, promising a rapid natural growth with the in- 
crease of electrical applications in the industrial arts. Ac- 
cordingly he gave himself up to studying the manufacture 
of insulated wire, and in order to profit by the experience 
acquired in the old world where this branch of the art had 
long ago reached a high pitch of excellence owing to the 
multiplication of submarine cables, the construction of 
which has always remained in England, he paid a visit to 
Europe in 1870 and spent nearly two years there, during 
which time he acquired much information regarding the 
state of the rubber and cable industries. In 1872 Mr. Day 
returned to Seymour, and with his increased knowledge of 
the peculiarities of insulated wires and cables, as well as of 
the needed improvements in his crude Kerite and its com- 
bination with rubber, he started in to organize his wire and 
cable factory on a systematic and scientific basis. 
Since then the record of the Seymour factory has been 
one of uninterrupted prosperity, and Kerite wire is so well 
known all over this country that in many companies the 
word “ Kerite” is printed on forms as a conventional name 
for insulated wire. 
No doubt many users of Kerite will, after reading the 
brief foregoing sketch of*ite inventor, be interested in fol- 
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Fid. 2.—PoRTION OF THE GRINDING AND CLEANING PLANT. 


lowing this material through the various stages of ita man- 
ufacture, as explained and illustrated herewith. 

In the accompanying illustrations, Fig. 1 shows the 
department where the first operation in making Kerite is 
performed. In the large cauldrons are mixed the various 
materials of which the crude Kerite is composed. These 
materials are several in number, but how many, what they 
are and in what proportions they must be mixed in order 
to attain the desired result it is scarcely necessary or proper 
to specify here. Suffice it to say they are thoroughly in- 
corporated for several hours at a high degree of heat 


| 
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When the mixture has reached the correct stage of this 
process, which is easily recognized by the men who keep a 
careful watch over each cauldron, it 18 run out into a fresh 
cauldron, in which it is subjected to a different degree of 
heat for a short time and then allowed to cool. By this 
operation a chemical combination of certain of the compo- 
nents of the mixture is effected and the manufacture of the 
crude Kerite is then complete. The compound is run out 
in slabs or thick sheets, rolled up and stowed away in dry 
store-rooms for some time before being mixed in with the 
p rubber, as Kerite, like good wine, improves with age. 

n the next department, illustrated in Fig. 2, a large, well- 
lighted shop, the inquisitive visitor to the Kerite factory is 
shown the grinding and cleaning plant for treating the 
pure rubber and ridding it of impurities, and the rolls and 
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without further acquaintance they are indissolubly united 
by means of an elaborate ceremony performed by the 


heavy steam-heated rolls which line the room. The rubber 
is made soft and plastic by being passed through the rolls 
a number of times and the crude Kerite is treated in the 
same manner; they are then brought together and the 
operation is repeated time and time again until the materi- 
als are 80 thoroughly incorporated together that they form 
a dark chocolate-colored homogeneous mass in which it is 
impossible to distinguish any sign of one ingredient pre- 
[чегир over another or of one portion failing to 
ecome properly mixed in with the rest. 

This part of the process completed, the full-fledged 
Kerite insulating compound is made, and it is then trans- 
ferred to the wire-covering department to be applied to the 


FIG. 5.—ONE END OF THE BRAIDING ROOM. 


calenders for incorporating the crude Kerite with the rub- 
ber to make the final compound. 

The grinding-machine for cleaning the rubber is of ver 
ingenious construction, It consists of two heavy steel roll. 
ers studded over their entire surfaces with diamond-shaped 
projections. The rollers are so arranged that as they 
revolve the diamond-shaped studs of one fill up the spaces 
between those of the other. As can readily be imagined 
the rubber gets very thoroughly ground and purified in 
this machine, and there is no chance of any impurities 
escaping its very pressing attentions. After the rubber 
has been ground and cleansed in this manner it is hung up 
in the shape of long, thin, crinkled sheets, which look for 
all the world like so many 0 nud skins, in a dry loft, 
where it is left for many weeks to allow it to become 
thoroughly dry before being mixed with the compound, 

At the appropriate time the rubber and the crude Kerite 
are introduced to each other in the calendering room and 


wires. A view of this part of the process, showing three 
of the covering machines in operation, is given in Fig. 3. 
The compound, in the shape of thick slabs or sheets, is 
brought to an operative stationed at the bench in the back- 
ground, by whom it is cut into long strips and fed into a 
straining machine which forces it through a die-plate hav- 
ing à number of exceedingly small holes. This strainer 
arrests any particles of foreign matter that the compound 
may have picked up in course of transit from one shop 
to another, or from handling, and the compound emerges 
in what might almost be termed chemically pure condition. 
Bearing the appearance of a mass of uncanny, writhing 
worms it is now transferred to the covering machine, into 
which it is fed by the operative in charge. The covering 
machine is exceedingly ingenious and at the same time of 
simple construction, and it is a perfect marvel of compact- 
ness. The body of the machine stands at right angles to 
the line taken by the wire in passing through it and in the 
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space of a few inches the wire is provided with a well-fit- 
ting covering of insulating material. 

e plant is arranged as follows:—The wire, which has 
been previously tinned by a special plant arranged for that 
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the strainer and covering machine, are, of course, steam. 
jacketted in order to keep the-compound warm and plaatie, 
consequently after leaving the die it is naturally still some- 


what soft, and only by virtue of this careful treatment can 


purpose in another part of the factory, is wound on a light 
Iron drum about four feet in diameter, which is mounted 
immediately behind the covering machine. This consists 
of a cylinder into which the strained compound is fed, and 
in which it is forced along by a screw until it reaches 
another and smaller cylinder attached at right angles to the 
main one. The wire enters this small chamber through a 
tiny hole and leaves it at the opposite end through a circu- 
lar die, by means of which the amount of insulating com- 
pound to be applied is regulated. As it travels through 
the chamber the wire gathers its coating of compound, 
which is laid on with perfect evenness, securing exact cen- 
trality of the wire and smoothness of the insulation. On 
emerging from the die the wire travels along a short 
wooden trough and is coiled into the vulcanizing pan. 


This pan is of iron, about nine feet in diameter and six or 


eight inches deep; it is mounted on a small trolley in such 
a manner that the men who coil the wire down can, by a 
very slight effort, keep the pan revolving all the time, 
which, of course, greatly facilitates their work. As the 
wire is coiled down in the pan it is covered up with pow- 
dered soapstone and is then ready for vuléanizing. One of 
these large iron pans holds several miles of wire, and the 
whole operation of applying the compound to the wire is 
one of the most systematic and expeditious that we have 
inspected. It is all performed in an exceedingly small 


space as regards the flooring occupied by the plant and with : 


a minimum expenditure of time and labor. In watching this 

rocess it is especially noticeable that one of the axioms of 
insulated wire manufacture is carefully borne in mind. 
Every hand that touches an insulated wire during its manu- 
facture is a potential source of injury, and if the hands are 
many it is next to impossible to trace the defects and place 


the responsibility for them where it belongs. In the manu- 


facture of Kerite wire, as we have pointed out above, the 
handling is reduced to the least possible amount. The 
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wire passes from the covering machine along a trough filled 
with powder directly into the vuleanizing pan; the pan 
being revolved by hand no appreciable strain is placed 
upon the wire when in this delicate, new-born state, and 
the men in charge merely guide the wire 80 as to keep the 
turns slightly apart and each well coated with the soap- 
stone. No deft do they become, after a little practice at 
this work, and so thoroughly do they seem to understand 
the susceptibility of the wire, that they barely handle it, 
guiding it to its place with the lightest touch possible. 
'l'he machines through which the compound passes, such as 


large amounts of ** faultless” wire be turned out. 

When sufficient wire has been coiled into the pan this is 
wheeled away on its trolley to the vulcanizing room, a por- 
tion of which is shown in Fig. 4. Here a cover is fastened 
down over the pan and it is swung bodily into a large vul- 
canizing chamber of brickwork lined with iron and pro- 
vided with a heavy iron cap which is bolted on by substan- 
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Fig. 7.—ANOTHER VIEW IN THE ARMORING AND CABLING 
"^ A DEPARTMENT. 


tial screws and nuts. Live steam is circulated in the vul. 
canizing chamber for.several hours, at the end of which 
time the manufacture of Kerite wire is complete. The pan 
is then taken out and the wire is wound off on reels, which 
are submerged in a large shallow tank placed just outside 
the testing room. The wire is all tested with a deli- 
cate reflecting galvanometer and a battery of about 200 
volts before being made up into cables or sent out of the 
factory ; and, as can readily be understood from the above 
description of the covering process, it is an exceedingly 
rare occurrence for a defective coil to be revealed. 

A large proportion of the wire turned out receives addi- 
tional protection in the shape of braiding and preservative 
compound, so that a visit to the braiding-room, a portion 
of which is illustrated in Fig. 5, is next in order. This depart. 
ment is on the second floor of the factory and contains a 
large number of the ingenious braiding machines, which 
are sufficiently well known to need but slight description. 
The light iron drums of wire are placed underneath the 
benches which support the braiding machines; the wire 
passes up through the machines where it is braided and 
impregnated with preservative compound, and then over 
a system of pulleys to a wooden spool, on reaching which 
it is complete and ready for shipment. The wire travels 
comparatively slowly, and as it is in the air for a consider. 
able distance between the braiding-machine and the wooden 
spool, the outer covering of braid and compound is per. 
fectly dry by the time the wire is wound up. 'The whole 
operation is entirely automatic; if a single thread breaks 
the braiding machine stops and the wire travels no further 
until the rupture is made good. This busy department 
with its large number of machines is constantly in full 
swing and many miles of wire are braided every day. 

_ The factory at Seymour has built up an enviable reputa- 
tion, now of many years standing, for the excellent work 
turned out in the line of submarine and aerial cables; in 
fact, until quite recently Kerite submarine cables stood 
practically alone in the market, and even now they enjoy 1 
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conspicuous place in public favor by reason of their all- 
round excellence of manufacture. Submarine cable engi- 
meering on a large scale has been pretty well monopolized 
on the other side of the water; it is an industry extremely 
technical in its nature and largely dependent on the ex- 
perienced skill and care of all hands employed in it. Al- 
though Mr. Day did not aim his ambitions at ocean cable 
work he realized that there were sufficient rivers, bays, 
and other stretches of water in and about this country to 
cause a demand for short submarine cables, and, always 
quick to seize an opportunity, he at a very early date laid 
Out his factory to supply this demand. Consequently he 
and his workmen acquired ample experience in the con- 
struction of submarine cables long before most of the in- 
sulated wire factories in this country had sprung into 
existence, and so well is this fact recognized by other com. 
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Another important branch of the work done at Seymour 
is the manufacture of Kerite tape for making joints in 
insulated wires. This tape is a special production of which 
the proprietors of Kerite feel particularly proud, a ер 
in which they are justified by the long record of good ап 
useful service which the tape has achieved since its intro- 
duction. A great deal of experimenting has been done, 
in the years gone by, to make this very necessary adjunct 
to electrical construction the perfectly reliable material 
that it is, and special machinery has been designed for ita 
manufacture. The tape is made with the same compound 
that is used for covering wires, the compound being em. 
ployed for this purpose in its unvulcanized state. By 
means of a very heavy oalendering machine of special de- 
sign rolls of cloth of a particular texture and suitably pre- 
pared so as;to be perfeotly?dry and free from any foreign 
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panies in the same business that it is no uncommon occur- 
rence, when orders for submarine cables are obtained by 
some of them, for the wires to be sent to Seymour to be 
armored. 

In Figs. 6 and 7 are views of the large shops containin 
the big *sun-and-planet" armoring machine, and severa 
smaller cabling machines for laying up aerial cables and 
the cores for compound submarine cables, This is one of 
the most important departments in the Seymour factory, as 
cable of all classes, aerial and submarine, is constantl 
being manufactured, and Kerite cables are to be foun 
кке die and under water in all parts of the country. 
Much of the machinery used here, as in the other depart- 
ments, is peculiar to this factory and has been constantly 
altered and improved during the many years’ experience of 
the treatment of insulated wires and cables that those in 
oharge of the work can boast ot. 


matter are impregnated with the compound under the 
influence of steam heat and heavy pressure. So thoroughly 
is this part of the prooess carried out that it is difficult to 
tell whether the cloth is impregnated with Kerite or the 
Kerite impregnated with cloth ; the result is practically a 
fine sheeting of unvulcanized Kerite strengthened by means 
of the textile fabric. The cloth is rolled up on a light 
dram and cut into the proper width for tape, which is then 
wound off on little wooden spools. This Kerite tape is a 
prime necessity for making то joints in vulcanized 
insulated wire and it possesses the peculiar property of 
self vulcanizing by exposure to the sun and atmosphere. 
Joints made with this tape in the most exposed situations, 
have been known to last in perfect condition for many 
years. The manufacture of the ta oes on continually 
at Seymour and many thousands of rolls are sent out every 
year. _ 
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. We have already shown how Mr. Day devoted his whole 
time to the study of rubber and how he was led to the dis. 
covery of Kerite, which thenceforth claimed his entire 
attention and caused him to acquire a knowledge of the 
technique of another industry—that of the manufacture of 
wire and cables. In this he was assisted by two very able 
lieutenants, Mr. A. G. De Wolfe and Mr. W. R. Brixey, 
the former of whom is now on the retired list, the latter in 
active command of the factory. Mr. De Wolfe was with 
Mr. Day when the manufacture of insulated wire was first 
begun at Seymour and to his mechanical ingenuity are due 
many of the appliances and machines used in the various 
processes of insulating and cabling. Mr. De Wolfe is 
thoroughly familiar with the entire work, root and branch, 
and has every detail at his fingers’ ends. Since 1858 he 
has been engaged in studying the needs of an insulated 
wire factory, and almost since the same date he has been 
occupied in supplying them, as far as improvements in the 


permanent plant and processes-are-concerned. - Much of 
the machinery now in use at Seymour was originally de- 


signed by him, and by him improvements have from time 
to time been made, both in his own inventions and in the 
machinery which has been adopted from ontside. 

Mr. De Wolfe is now well advanced in years and has 
retired from active work, but he pays almost daily visits to 
the factory, enjoying all the pleasure an inventor feels 
when watching the creations of his brain and fingers doing 
nimble service and turning out useful products, A chat 
with thia veteran is a pleasant feature of a visit to Sey- 


mour, as he is surcharged with an inexhaustible fund of. 
information on a variety of subjects, and a good listener 


can get a number of useful ‘‘ pointers” from him in the 
course of a short talk. | 

Mr. W. R. Brixey has been the superintendent of the 
factory for upwards of ten years. Originally a nautical 
man, Mr. Brixey has brought all a sailor's ready resource 
and love of neatness and order to bear on the organization 
of his work at Seymour. Having originally a strong bent 
for mechanies, he very quickly mastered the processes in 
which mechanieal work plays an important work; his 
sailor’s training was a good preparation for the acquire- 
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ON THE CONDUCTIVITY OF SOLID AND FUSED 
SALTS.' 


BY L. GRATZ. 


THE data hitherto published on the conductivity of solid 
and fused salts differ for each salt when determined by 
different observers, The author was extremely careful to 
keep the salts at constant and accurately measured tem- 
peratures. The salts were fused in a small porcelain 
orucible 2.8 cm. high and 2.2 ст. diam., heated equally in 
a sand bath. In the salt were placed stout square, platinum 
electrodes of 2.25 square cm. surface. The electrodes 
‘were freshly platinized before each test. To prevent cool- 
ing of the electrodes by conduction of heat through the 
connecting wires, about 20 cm. of the latter were also put 
in the same bath. The resistance of the salt was measured 
by the alternate current and an electro dynamometer. 
The capacity of the crucible was determined by a solution 
of magnesium sulphate. All readings were taken with 


1. From Wiedemann's Annalen, Vol. 40, No. 5. 
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ment of general knowledge, and with a natural facalt 
for “catching on” to new ideas quickly he soon learned 
that Mr. Day and Mr. De Wolfe could teach him, and in 
six months was as much at home in the factory as if he 
had been brought up there. That Mr. Brixey thoroughly 
understands the art of securing the best possible results 
with the least expenditure of space and labor is plainly 
apparent from a very cursory examination of the factory 
at Seymour. Those who can judge of the extent of the 
business done in Kerite wires and cables would naturally 
expect to see a very large factory and a great number of 
hands at work, Asa matter of fact the works, although 
commodious, are by no means of startling size and the 
operatives employed are not so numerous as to crowd each 
other; which goes to show that scientifico management, 
high-class machinery and intelligent organization are able 
to do a great deal in getting the maximum benefit out of 
the minimum of space and manual labor. Mr. Brixey 
thoroughly understands this and also appreciates the value 
of careful supervision of all branches of the work, down to 
the smallest detail. He is works-manager, engineer and 
electrician all in one, being a superintendent in the full 
sense of the word ; and while he remains at Seymour there 
is no fear of any falling away from the standard of excel- 
lence so long maintained by the products of the Kerite 
factory. 

In the foregoing description we have endeavored to give 
some idea of the manufacture of Kerite wires and cables 
and of the workers who have been, and are, prominent] 
connected with this industry, one of the oldest established 
in American electrical circles. Some points have neces- 
sarily been omitted, but to do adequate justice to such an 
interesting theme would require more space than we can 
devote to any one subject. We have no doubt, however, 
that many of our readers who seldom have an opportunity 
of watching the evolution of insulated wires will have ac- 
companied us in our ramble through the Kerite factory 
with a great deal of interest and profit. 

Our thanks are due to Mrs. A. G. Day and to Mr. G. B. 
Prescott, Jr., general agent for Kerite, for the facilities 
placed at our disposal in the preparation of this article. 
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decreasing temperatures in order toobtain greater constancy. 

In spite of the fact that many of the salts on solidify- 
ing showed porosity, a general agreement was found be. 
tween the results for the same salt in the solid and fused 
state. With some salts, just at the point of fusion, a re- 
markable change occurs in the volume or in their con- 
ductivity ; with others, the conductivity alters rapidly ata 
temperature below the fusing point; and with a third 
group, a steady change only is observed. It appears, 
therefore, that the only difference between salts in the 
solid and fused state is due to an action of an electrolytic 
nature, as Warburg has already proved in the case of las 
and crystal. Clausius’ theory, therefore, that in solid 
bodies the molecules oscillate about a position of equi- 
librium, but cannot separate from their own group, cannot 
be accepted. The idea of a sharply-defined difference be. 
tween solids and liquids must also be abandoned as it seems 
to have no existence in nature. Liquid molecules exist 
in every solid, even when the latter show no approach to 
the softened state. 
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THE BROWN ELECTRIC LEAK DETECTOR. 


Ir is not generally known, though it is nevertheless a 
fact, that property aggregating many thousands of dollars 


is destroyed or damaged every year in this city alone by 


Overfiows or leaks from the hydrants, bath or toilet rooms, 
as well in business apartments as in private houses. Un- 
like damage in the case of fire, there is no insurance for 
this class of loss, which is thus irretrievable. A safeguard 
against such loss is therefore eminently timely, and has 
been worked out in a very simple manner by Mr. Andrew 
H. Brown, of this city. 

The apparatus, which is now being exhibited at the 
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Fic. 1.—THE BROWN ELECTRIC DETECTOR OF WATER LEAKS, 


American Institute Fair, whereit attracts much attention, 
consists of a simple circuit closer acted upon by the pres- 
ence of water and connected with an annunciator which 
locates the leak at once. 

The accompanying engraving, Fig. 1, shows the applica- 
tion of the leak detector to a bath or toilet room. The 
circuit closer is shown full size in Fig. 2. Its operation is 
exceedingly simple. When any of the pipes, couplings, 
joints or valve glands leak, or an overflow occurs on any 
floor, the water drips into the pan or safe, and flows into 
the bucket valve of the detector. When the quantity 
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equals a tablespoonful the valve falls by the weight of the 
water and brings the free end of the lever against the con- 
tact points in the annunciator circuit, closing the circuit to 
the annunciator ; this rings an alarm, and at the same time 
indicates in which room, apartment or floor the leak has 
occurred, so that preparations can be made, or measures 
taken to stop the leak. 

With this arrangement the usual “safe waste” pipe 
may be dispensed with, so that a considerable reduction in 
the expense for the plumbing equipment of a house may 
be effected. | 


IMPROVEMENTS IN ELECTRIC RAILWAY CAR 
DETAILS. 


BY T. C. FRENYEAR. 


Ir allowed a little space I should like to call attention to 
the bearing which Dr. W. L. Allen's admirable paper, read 
before the American Street Railway Association and pub- 
lished in Tue ELECTRICAL ENGINEER of Oct. 22, has to- 
ward the appliances of The Short Electric Railway Co., 
with which he seems not to be familiar ; especially as some 
of the difficulties he mentions have been recognized and 
overcome in the Short system. 


Dr. Allen 8 * We want gear of some material that 


will be reasonably durable, and at the same time noiseless,” 


and To overcome the noise, it is necessary either to have 


the gear covered and running in oil, or to have the gear of 
wood or the pinion of rawhide.” There is nothing to wear 
like steel, gad it is therefore preferable to use steel gears 
and pinions, if the noise can be stopped. Rawhide pinions 
wear out very quickly, wooden gear teeth have yet to 


prove whether they will long stand the very hard usage to 


which street car motor gearing is subjected. But a wooden 
web between the steel hub and steel rim of the gear wheels 


has proved to be a sure preventive of noise, and has made 


it possible to retain the longest lived gearing known. In 


the Short system the teeth are also made very large so 


that it is impossible to strip the gear, and a form of con- 


struction is used which makes it possible to take up the : 


wear of the gearing, thus further lengthening its life. 


The chafing of the armature wires, which Dr. Allen 


speaks of as being a fruitful cause of burn-outs, is entirely 
p by the use of the * ring" armature, as in it each 
obbin is separate and there is no bunchiug of wires. 
Burning out from “ grounds” is also prevented by insu- 
lating the motor from the truck. The practical value of 
these devices is evidenced by the freedom from repairs 
wherever they have been adopted. 


COPPER OXIDE FOR STORAGE BATTERIES. 


Ov readers may already be aware that for some time 
past numerous important experiments have been carried on 
by Messrs. Justus B. Entz and Montgomery Waddell in 


THE ENTZ AND PHILLIPS STORAGE BATTERY. 


adapting copper oxide for use in the storage battery. For | 


this purpose they employ a tube of woven copper wire 
which is filled with copper oxide, as shown in the accom- ` 
panying illustrations. In the employment of pure copper 
oxide, however, trouble has arisen from the lack of coher- 
ency of the material. 


— 


To avoid this, therefore, Mr. Entz, in connection with | 


Mr. Wim. A. Phillips, has recently modified the composi- 
tion by combining with the oxide of copper a small portion 
of sulphur, and then heating the mixture. The sulphur is 


thoroughly mixed with the oxide and then applied to the . 
woven copper wire. The whole is then heated to burn off 


the sulphur, but in so doing the oxygen of the oxide of 
ор is absorbed to form the SO,, leaving the oxide in a 
reduced or partially reduced state on the support. The 
heating then being continued, the exposed portions of the 
particles of the mass are reoxidized, while the unexposed. 
portions at the juncture being protected from the air re- 
main metallic and serve to hold the mass together. The 
sulphur, when used in this manner, therefore acts as a 
binding, toughening, or hardening agent without being: 
actually present in the mass after the treatment. E 

The oxide of copper thus formed has about the same. 
consistency and qualities as the resultant mass of the first. 
process above mentioned. 
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If an invention at once takes a place in tho arts as a practical 
thing, or tf it so clearly embodies a great step forward that the in- 
ventor or others are incited to develop it to a practical or pecuniarily 
profitable application, it constitutes a progress, and the pwrpese of 
the law 4s satisfled.—J. J. Storrow. 


THE ECONOMY OF THE ELECTRO-DEPOSITION 
OF COPPER. 
HE high economy called for in the many devices re- 
quiring the employment of copper, whether in the 
form of wire, of rods or of bars, has, during thelast decade, 
served to bring the electrolytic refining of copper into con- 
siderable prominence. As a result, a number of works have 
gone into operation both in this country and abroad in 
which many tons of refined copper are deposited daily from 
copper matte, the residue remaining in the tanks being 
generally re-smelted to obtain the gold and silver contained 
init. The continuance of this method of obtaining refined 
copper, as well as the presence of unmistakable signs that 
it is rapidly gaining in favor, would appear to be sufficient 
proof of its economy from a financial standpoint, and hence 
we are not surprised to note the formation abroad of vari- 
ous companies to exploit the new Elmore process of 
copper deposition, in which a dense and tough deposit is 
obtained by the action of a burnisher, maintained in con- 
tinuous contact on the freshly deposited surface. We are, 
of course, not concerned in the slightest degree with the 
financial policy adopted by the exploiting company, but 
note that in a leading editorial, the London Electrical Re- 
view attacks with customary vigor and incisiveness a 
report made by Dr. John Hopkinson to the Elmore direc- 
tors, and attempts, by certain calculations, to show that the 
actual cost of production of electrolytically refined copper 
is much understated. 
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While we do not doubt that Dr. Hopkinson is well 
qualified to sustain any statements made by him, it appears 
to us to be a duty to point out some errors into which our 
contemporary has fallen, and which, if allowed to go un- 
corrected, might be cited against the establishment of 
future works of this character. 

Before we proceed, however, it might be well to point 
out the fact that our contemporary’s errors are largely due 
to its close confinement to the text-books on the subject. 
However valuable these may be, and are, in other depart- 
ments of applied electricity, their data on the electro-depo- 
sition of copper from copper matte is exceedingly meagre 
and indefinite, due no doubt tothe secrecy with which these 
processes are still surrounded by their operators. Enough, 
however, is known in America, at least, to set at rights the 
obvious miscalculations referred to. 

Unmindful of the fact that operations of this nature are 
earried on continuously night and day, our contemporary 
takes the figure of Rayleigh and Roscoe, that 1 ampere 
deposits .0050478 grain of copper in one second, and figures 


out that to deposit, say, 20 tons in one week of 60 working 


hours, would require a current of 


20 x 7000 x 2240 
.0050478 x 60 x 60 x 60 


It goes without saying that by working the plant, as is 
done in regular practice in America, 24 hours per day instead 
of 10 hours, as assumed by our contemporary, a proportional 
reduction to nearly $ of the above figure will give the same 
deposit of copper, with a corresponding reduction in the 
number of generators, vats, etc., required. 

Then taking John T. Sprague's figure of 18 amperes per 
square foot of surface, our CoD temporary: figures the size of 
plates required to be 

mn = 15,976 sq. ft. — 127 ft. x 127 ft. 

The fact has evidently escaped our contemporary that 
both sides of the depositing plates are employed in practice, 
so that the 15,976 sq. ft. of plates would be divided by 3 
with a corresponding saving. 

Our contemporary then goes on to calculate, or rather 
speculate on, the number and size of the tanks required to 
deposit 20 tons of copper, on the assumption, first, that 
working tanks in series confers no benefits whatever, and, 
secondly, that each vat requires 1 volt to accomplish depo- 
sition. 

As regards the benefits of working in series, it may be 
remarked that, theoretically, any amount of metal can be 
deposited with a given power, disregarding the counter 
E. M. F, of the depositing vats, which is usually small in a 
properly arranged plant of this nature. But the limiting 
quantities are evidently, on the one hand, the cost of 
power, and on the other, the cost of vats, copper under 
treatment, buildings, etc. With relatively high cost of power 
the number of vats may be advantageously increased, and 
it may be stated generally that to obtain an increased 
deposition with a given power, the number of vats must be 
increased in the square of the desired ratio of increase, 
The question here is, therefore, merely one of determining 
the limiting point of relative economy. 

But the assumption that it requires 1 volt per vat to ob- 
tain deposition involves a most serious error, when we oon- 


= 287,620 amperes. 
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sider that the results of actual practice demonstrate that 
-5 volt, and less, is ample to afford deposition. Based on 
the assumption of 1 volt, our contemporary figures that it 
requires .5 h. p. hour to deposit.1 pound of copper. Still 
assuming the necessity of employing one depositing tank, 
it remarks, that ‘‘if the working E M. r. were less than 1 
volt, then the cost would be proportionally less, but this, 
on the other hand, would involve a great increase in the 
size of the depositing tanks to enable the required current 
to pass." The fallacy of this argument, in the light of what 
has just been said, is obvious. 


But perhaps the best proof of the errors into which 


our contemporary has fallen is to be found in its own cita- 
tions of the results accomplished at one or two refining 
works of this nature. Thus it mentions the case of the 


North German Works, in which 1 pound of pure copper is : 


obtained with an aotual consumption of .4 h. p. hour against 
the .5 h. p. hour, theoretical. But the figure cited is by no 
means the best which can be obtained, and we know, * of 
our own knowledge," of actual cases where 1 pound of 
refined copper is being deposited with a consumption of .33 
h. p. hour, delivered from the engine pulley. 

As the industry of copper refining by electrolysis, al- 
ready well established in this country, is likely to be con- 
siderably extended ір the near future, it has not seemed 
out of place to controvert statements, which, in view of our 
contemporary's well recognized standing as an authority, 
are apt to mislead, with serious results. 


INCREASING THE LIFE OF CARBONS. 


ALTHOUGH comparatively little has found its way into 
print on the manufacture of carbons for arc light purposes, 
it may be stated as a fact that this vital part of the lamp 
has been the subject of as much study and research as any 
other portion of arc lighting taken as a system. It was 
recognized from the very first that the expense due to the 
consumption of carbons, including the trimming of lamps, 
was a large item in the cost of maintenance of arc light 
stations, and that the prolongation of the life of a carbon 
was a matter of considerable importance. The early at- 
tempts to increase the brilliancy of the arc by an admix- 
ture of various mineral earths, was therefore soon aban- 
doned, being found detrimental to the life of the carbon. It 
was soon recognized—and has since been verified by actual 
practice—that independent of the process, the purest and 
most homogeneous carbon has the longest life. Still, the 
ever.restless mind of the inventor has continued to seek 
improvement, and as such the device due to Mr. W. B. 
Hazeltine Jr., referred to on another page, is worthy of 
the most serious consideration by all usera of arc light 
lamps. The well-substantiated claims made by the in- 
ventor leave no doubt in our minds that a distinct advance 
has been made in the art, and one which cannot fail to 
bave a corresponding influence for good upon its progress, 
affecting as it does, not only the producer, but the con- 
sumer as well A short time ago we illustrated and de- 
scribed the Saunderson arc lamp “ wick,” in which a cavity 
in the carbon is provided with a small reservoir of oil. It 
would be interesting to know what has become of that de- 
vice for increasing brilliancy. In the meantime, the Hazel- 
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tine device may be welcomed as a very practical means of 
increasing the longevity of the carbon, and of diminishing 
the cost of attendance. ш 


ELECTRO-OPTICAL MEASURING INSTRUMENTS. 


Тнк frequent corrections which are necessary to obtain 
standard readings from electric measuring instruments em- 
bodying permanent magnets or dependent upon the action 
of the earth’s magnetism, make it an object of importance 
to seek some substitute which, having equal accuracy, shall 
at the same time be more constant in its indications. Such 
a method seems to be at hand in utilizing the phenomenon of 
the rotation of a beam of polarized light by the current. 
The application of this phenomenon for the purpose de- 
scribed, though hinted at, seems up to the present to have 
received no serious consideration, and hence the contribu- 
tion of Mr. A. E. Kennelly on this subject, to our columns, 
wil serve to draw attention to a subject which is well 
worthy of consideration. In the application of the phe- 
nomenon to the construction of optical ammeters and volt- 
meters, Mr. Kennelly shows the various factors which 
enter, and the limitations to which such an instrument is 
subject. While Mr. Kennelly does not claim for this type 
of instrument a place among practical every-day apparatus, 
the results obtained by him seem certainly to justify the 
claim that it possesses distinct advantages for laboratory 
use as а standard, not only on account of constancy, but 
because of its ease of manipulation. We hope that 
some of our instrument manufacturers may take up this 
subject in a practical way. 


Defects in Ship Wiring. 

ANOTHER instance of poor wiring, or faulty insulation, 
on shipboard, is reported in the daily papers this week, and 
the fact that the fire was only a little one, promptly 
extinguished, does not render the case less grave. Sueh 
* accidents" ought not to happen. As both the steamers 
recently concerned were wired in England, we cannot speak 
positively as to the wire used or its quality, but it is evi- 
dent that either the wire or the construction work was bad. 
Perhaps neither was as good as it should be. In view of 
the special conditions of exposure at sea, these wires 
should be of the best quality, and they should certainly be 
run through the waterproof and fireproof “conduits” now 
a standard commodity for purposes of safety. In matters 
of this kind the traveling public has the right to expect 
that resort will be made to every measure and means of 
protection known in electric lighting. And the rules to be 
observed are not in any sense exacting. 


Insulated Wires and Cables. 

One of the most interesting articles in this issue is that 
which describes and illustrates many of the processes de- 
vised and employed by the late Mr. A. G. Day, in the 
manufacture of insulated wires and cables. We are glad 
thus to pay a tribute to the memory of one who did so 
much in this country to develop and perfect the diflicult 
art of insulation, upon which to-day in fact the whole elec- 
trical industry depends. The pithy paper read by Mr. 
Fred Degenhardt, before the Chicago Electric Club, shows 
how vital to efficiency and success good insulation is. 
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ON THE BEST DIMENSIONS FOR STANDARD OPTI- 
CAL AMMETERS AND VOLTMETERS.—I. 


BY A. E. KENNELLY. 


ATTENTION has recently been called to the application of 
the optical galvanometer to the measurement of current 
strengths, utilizing the electro-optical laws of Faraday, 
Becquerel, Wiedemann, and Verdet. 

The advantage possessed by the method is its almost 
complete freedom from local magnetic disturbances to 
which galvanometers as a class are subject, and also its 
capability of rendering current ubi due in absolute meas- 
ure from purely geometrical data, having given a good 
rotatory polarization apparatus of the saccharimeter type, 
and a pure chemical medium for the light to traverse, with 
a reliable electro-optic constant. Such an instrument is 
unfitted for practical indicators of current or E. M. F. in 
engineering practice, and can at present be only used 


advantageously for standard measurements. In these, how- ' 


ever, it possesses a very fair uen of accuracy, and a con- 
venience in manipulation second only to that afforded in 
the use of the gravitational measurers of Sir Wm. Thom- 
son. It is proposed to discuss the conditions that lead to 
the best construction of the instrument as these apparently 
have not yet been published. 

The liquid medium generally adopted is bisulphide of 
carbon, which can be obtained in the requisite degree of 
purity without difficulty, which possesses a high, though by 
no means the highest, specific rotary power among liquids, 
and which has probably received the most careful determi- 
nation of that power under the title of the “ Verdet 
Constant." 

It will be advisable to examine mathematically the best 
conditions for securing the greatest amplitude of rotation 
for any given current, and the limitations to which that 
amplitude is subject. The practical formulas for determi- 
ning the best winding for the various classes of instruments 
will then directly follow. 

Let c be the current flowing through the helix ; (amperes). 

'* e * Е M. F. acting on the helix, or the p. d. be- 
tween its terminals, assumed steady ; (volts). 

* resistance of the helix ; (ohms). 

* length of the helix ; (centimetres). 

* internal radius of the helix ; (centimetres). 

* external radius of the helix ; (centimetres). 

* mass of the helix ; (grammes). 

* number of turns in the helix per centimetre of 
its length. 

total number of turns in the helix or іл. 

* вресібс gravity of the conductor in the helix. 

* diameter of the conductor ; (centimetres). 

* diameter of the covered wire. 

* magnetic potential difference between the ends 
of the helix axis of the liquid column, in 
absolute measure. | 

* Verdet Constant," or the rotation in the 
medium of a plane polarized series of lumi- 
nous vibrations with given frequency, for 
unit electro-magnetic p. d., expressed in 
minutes of arc. 

0 „observed angle of rotation; (minutes). 

« p *'* resistivity of the conductor at working temp- 

erature ; (ohms per cubic centimetre). 
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сд „ heat pig say by the current in the helix per 
sq. cm. of its external surface per second ; 
(watts). 
Then the fundamental electro-optic law is :— 


= 0 Ф. (1) 


То а first approximation, very nearly accurate for а long 
thin helix, 
4 m (ren 4 (2) 


[Nov. 19, 1890. 


The correction for the reduction in magneto-motive force 
due to the influence of the free solenoidal poles is & simple 
one. It can be deferred for the moment iP it is remarked 
that in virtue of this correction, the actual length Z of the 
helix becomes a virtual length Z where L = i— A and 
consequently equation (1) becomes strictly 


9 Ane (3) 
10 1 


In what follows, the uncorrected length I only will be 
considered, since the correction is usually small, and can 
always be separately introduced. 

Developing N and r of (2) in terms of the dimensions of 
the solenoid, | 


_1(5—а). 


pate =, e 2 (5) 


This is on the assumption, realizable with care in practice, 
that the wire is uniformly and accurately wound on the 
solenoid without paper or other insulating material between 
the layers or turns. This assumption is involved in all that 
follows. Substituting in (1) and (2), 


re d 
10 p (b T a) (в) 

This shows that the amplitude of rotation obtainable from 
a helix for a given potential difference between its termi- 
nals, that is, when used as a voltmeter, does not in the first 
instance depend upon the length of the helix, but varies 
directly as the sectional area of the wire, and inversely as 
the mean radius of the winding. This means, that for a 
given winding space, the amplitude would increase indefi- 
nitely with the sectional area of the wire used in winding 
the instrument. 

Practically, however, the limit is reached owing to the 
strength of the current in the helix, and the heat that cur- 
rent would generate during the measurement. This heat 
not only alters r, and affects to a certain extent the specific 
rotary power ф, but also interferes with the working of the 
apparatus by setting up differences of density in the liquid 
column, thus refracting, scattering and obscuring the beam 
of light. A jacket of insulating and circulating water if 
inserted between the tube and helix, would certainly &ct a8 
a shield, but would by no means add to the convenience of 
the instrument, while it would tend to reduce its effective. 
ness in another direction by increasing the radius of the 
helix. In any case the variation in r due to any consider- 
able rise of temperature would interfere greatly with the 
use of the apparatus for standard measurements. It there. 
fore becomes necessary to so limit d that the heat genera- 
ted may escape from the surface of the helix without 
materially raising its temperature or that À may not exceed 
a certain limiting value. 

This value is strictly speaking a function of a and 5 ; but 
for practical purposes, we may fairly consider the limit to 
be A =: 0.02 watt рег sq. cm. for intermittent and meas- 
uring currents, and Л = 0.01 for a helix that has to remain 
in circuit and sustain a permanent current. 


Expressing d in terms of Л and the general dimensions, 


ar pr ‚ r ee); (7) 
and ja ) (8) 


where g = 1 a’ с l, or the mass of the space within the 
helix if converted into copper, 


Vi js2Apmb 
d |/ idc ы зыл (9) 


Hence 
ns 
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trop, jim b 
npo ~a+b 


(10) 


The last equation shows that when the current in the 
helix reaches the heat limit, the rotation obtainable is inde- 
pendent of the к. м. F., varies approximately as the square 
root of the mass of copper in the winding, and also as tae 


square root of the dimensional ratio e: In other words, 


the same amplitude should be obtainable from all well 
designed instruments whether ammeters or voltmeters, and 
it is almost useless with a given weight of wire to increase 
the length of helix, notwithstanding the greater surface 
obtained, if the internal diameter be increased in the same 
proportion. 

Taking ø = 8.95, р = 1.8 X 10 as values for copper: 


fi b 
Ө = 250 Ф mA x LIE (11) 


For the D line of the sodium flame g is given by Lord 
Rayleigh and Koepsel at 18? C., as 4.20 X 10-*, во that 


m N b 
For intermittent currents and Л = 0.02, 
lm b 
0 = 1.4854 / 5 (18) 
For permanent currents, and Л = 0.01, 
| lam b 
0 = 1.0504/ a SaF’ (14) 


It is difficult to make / more than one metre, if only from 
the absorption of light in so long a column; it is also difficult 
to make the internal diameter of the helix less than 1 cm.; 


hence the practical limit of VA ES may be estimated at 10. 
a 


Again, a fair maximum for m would be 10,000 grammes, 
or 22 pounds of copper, and with the superior limit of the 


fraction "mW namely, unity, we have for intermittent 


currents Ө... = 1485’, or 24? 45’, 
and for permanent currents Omas = 1050', or 17° 30’, 

These are then the approximate maximum amplitudes 
that can be practically obtained with any instrument of 
the class, although theoretically, there is no definite limit, 
as shown by equation (12). 

It might be possible to double the amplitude of rotation 
by arranging a mirror at one end of the tube and causing 
the light to traverse the length of the liquid column twice 
in succession, but this is not only inconvenient, but prob- 
ably needs an increase of illumination and of internal 
radius. 

It is also to be regretted that no simple and definite 
standard of illumination can yet be adopted with a higher 
frequency than the sodium flame. Thus a monochromatic 
flame radiating violet light of the wave length с would 
more than double the amplitude of rotation. The effect 
might also be greatly increased by surrounding the tube 
with a bundle of annealed iron wires, but troubles would 
follow from residual magnetism, while the instrument 
would cease to give results directly in absolute measure 
from the indeterminate rate of change in the permeability 
of the iron. 

Assuming the above then to be the practical limits of 
amplitude with instruments operating at their maximum 
capacity, the degree of accuracy obtainable depends only 
upon the degree of precision with which the amplitude can 
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be measured. With a good polarimeter, and particularly 
with a repeating circle to eliminate errors of eccentricity, 
the limit of precision on steady currents should certainly 
not exceed 3’ of arc, and in fact when repeated measure- 
ments can be made, s mean rotation can iie li be found 
whose probable error is less than 1' ; во that the degree of 
precision at full capacity attainable is certainly 1 part in 
750, and probably 1 part in 1,500 with care and under the 
most favorable circumstances. 

The best windings for such instruments may next be 
considered, and first for voltmeters. "e 

Voltmeters.—Suppose the length of the helix given, the 
internal radius a, and the total mass of wire m to be wound, 
the maximum voltage to be measured being also given. 
It is to be remarked that the degree of precision in the 
observations with any instrument diminish as the current 
measured descends below the maximum current, so that 
they work best at full load. 

The diameter of the wire to be used can be found from 
equation (9). In solving it a trial value can be given by 
estimation to the fraction = *, and if this value should 
be found inaccurate by the result, the formula should be 
used again with the adjusted value. As an example, let it 
be required to determine the best winding for a voltmeter 
to operate at a maximum limit of 130 volts, the length of 
the helix being 62 oms. between flanges, and its radius 1.1 
em., allowing 10 pounds of wire in the helix, and a heat 
limit of 0.02 (intermittent currents). 


Assuming (20 — 1.2, formula (8) gives 


4 X 10 X 453.6 X 1.2 | 
b —g. V 1 +3142 X 8.142 X 02 X 1.21 X 8.95 2.277 


. V 62 
Then by (9) d* = 7139 X 
V7 a Ран 2 1528 20.085 
12 X 0.02 X 1.8 X 10 X 4536 X 2.217 1946x 1075; 
3.142 X 3.95 
or, d = 3.53 X 107! = 0.0139". 
When covered, this wire would have, say, a diameter of 


0.017", so that G * would be 1.474. 


Repeating the 
reckoning with this value in place of 1.2, 5 becomes 2.468, 
and d = 0.0142"', in this case practically the same result. 

The amplitude to be expected from the instrument at 130 
volts would be, by (13), 


02 x 4536 2.468 Р | 
== 1.485 V — 11 X 9.465 + 1.1 = 519’, or 8° 39’ 


+, subject to correction for polar influence. 


ELECTRICAL FOG SIGNAL. 


EXPERIMENTS with the Andrews electrical fog signa 
have recently taken place at Bowes Park, on the Great 
Northern Railway, in the presen. e of a large number of 
railway engineers and directors. In this system an insu- 
lated rail is laid down parallel with the ordinary rails ; and 
the current is conveyed to the engine by means of a 
metallic brush affixed to the footboard. There is an illu. 
minated dial fixed on the weather-board of the engine, 
with a miniature signal and a gong to direct the attention 
of the driver to the sign given on the engine. In the 
signal-box are other miniature signals showing the signal- 
man that the driver has received correctly the signal. The 
signal may be brought into action by the signalman imme- 
diately upon a fog coming on, simply by moving a switch, 
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UNDERGROUND ELECTRICAL WORK.! 
BY FRED DEGENHARDT. 


To Charles Augustin Coulomb no doubt belonged the honor of 
discovery of that most essential necessity of modern electricity, 
insulation. He it was, during the latter part of the last century, 
who developed the fact that the momentary dissipation of elec- 
tricity was proportional to the degree of electritication at the 
time, and that when the charge was moderate, its dissipation was 
notaltered in bodies of different kinds or shapes. 

The temperature and pressure of the atmosphere did not pro- 
duce апу sensible change, but he concluded that the dissipation 
was nearly proportional to the cube of the quantity of moisture 
in the air. 

In examining the dissipation which takes place along im- 

rfectly insulating substances, he found that a thread of gum- 
ac was the most perfect of all insulators, as it insulated ten 
times as well as a dry silk thread, and that a silk thread 
covered with fine sealing-wax insulated as powerfully as gum- 
lac, when it had four times its length. He found that the dissi- 
pation of electricity along insulators was chiefiy owing to adher- 
ing moisture, but in some measure also to a slight conducting 
power. 

History, as far as the writer knows, is silent as to the first at- 
tempts at insulating wires commercially, for el: ctrical purpcs a, 


FIG. 1. 


but a8 these remarks apply entirely to underground construction, 
we will refer only to the earlier efforts in that line, accepting at 
once the conclusion that wires had perforce been insulated. In 
1829 Prof. Henry used insulated wire for experimental work. 

It was during the year 1852 that Prof. Morse first conceived 
the idea of underground transmission of electricity, and among 
his earliest plans we have a euggestion of the conduits of to-day, 
and as these drawings are of historical importance, I have pro- 
duced two views, as shown in Fig. 1, which will clearly illustrate 
the general similarity of ideas, covering a lapse of fifty-eight 

ears. 
М Prof. Morse adopted the underground plan without experi- 


ко. 2. | 


ment, not knowing the disastrous failures that had followed like 
‘attempts in England, and, strange as may seem, the very work 
in this line in this country, to-day carries with it the ear-marks of 
fifty years ago, and Morse's first cable was a bunch of five wires, 
l enc . .Prof. Morse's first cable was laid from Baltimore 
to the Relay House, seven miles distant, and the failure of this 
cable all but sealed the fate of underground electrical work; and 
while referring to these earlier experiments, I cannot refrain 
from a mention of the first attempts at overhead construction, 
simply that by comparison, we may show that at the present day, 
underground as well as overhead work has been perfected only 
after much cost and study. The first overhead insulation adopted 
on the line built by Prof. Morse, shows how rudimental were the 
conceptions of men at that period. The insulation consisted 
simply of two plates of glass, between which the wire, after 
wrapping well with cloth, saturated with gum shellac, was placed 
and over which a wooden cover to protect from rain and 
ress the glass upon the wire, and keep it in place, was nailed. 
Fig. 3 will illustrate. (This was before the door-knob era.) 

It is not necessary to further cite the history of experimental 
underground electrical conduction or construction. Enough that 
the problems involved came thick and fast, and the modern ap- 
plications of electricity seemed for a time to have stamped the 
success of the underground branch of the business as an impossi- 
bility, but as each day proved the utility of the new agent, the 


i 1. A paper read before the Chicago Electric Club, Nov. 8, 1890. 
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fact also became apparent that we would soon be walled in by a 
network of wires, and at this period popular clamor arose, and 
Necessity once more became a fond mother, and her child, Inven- 
tion, brought forth in turn & multitude of offspring. &mong 
which were some that had merit, and others which none. 

It is safe tosay that underground work slumbered for a period 
of twenty years from the date of Prof. Morse's first experiments. 
When, in the city of Chicago, an objectionable pole line had been 
placed through a prominent reeidence portion of the city, the 
citizens of that particular section banded themselves together 
and selected a committee who waited upon Prof. Barrett, of the 
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City Telegraph Department, of the City of Chicago, and stated 
their grievances, 

The Professor told them that the line might be placed under- 
ground but that the city did not furnish the means for so placing 
it. After momentary deliberation, the gentlemen composing tbe 
committee volunteered to defray the expenses, and the poles 
were removed, and thus the first underground work was started 
in the city of Chicago. Eight hundred: and forty feet of 2-inch 
wrought iron pipe was laid about three feet below the surface, 
the exterior of the pipe being first treated with a liberal amount 
of tar and linseed oil. In this pipe two insulated wires were 
placed. These wires are in service to-day, and are giving as good 
service as the day they were placed underground. 

From this date on the underground question was agitated in 
the city of Chicago, and in the year 1883, the Common Council 
passed an ordinance requiring all electric conductors to be placed 
underground. In accordance with this ordinance. the various 
companies doing business in the city, after exhausting all means 
to evade it, adopted various systems for placing their wires under- 
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' Кош and to-day the wires so placed underground embrace all 


ranches of the service, viz., telegraph, telephone, police, fire- 
alarm, electric lighting and power. In 1883 a franchise was 
granted to the Sectional Electric Undergrouud Co. to build under- 
ground conduits for commercial purposes. This company built 
about seven miles of conduit in the business district of the city, 
and rented space in the same, for $1,000 per mile per duct, per 
year, the city being allowed the use of one duct, free of charge. 
The cables laid underground in the city of Chicago are placed 
in conduits of various kinds, viz., iron pipe laid in the earth with- 
out other protection ; iron pipe laid in concrete; iron pipe, 
cement lined, laid in concrete and multitubular blocks of bitumin- 
ous concrete about four feet long. Man-holes. in many cases, аге 


built circular in form, and in other cases, rectangular euros: the 
latter averaging 46 inches in length by 40 inches.in width, and 
are from four and one-half to nine feet deep, with double iron 
covers, one of which is set below the e and made water-tight 
by packing, the other set on a level with the street. 

he iron pipe used for conduit is thoroughly reamed at the 
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ends, thus 55 the burr. Conduit is laid with a pitch or 
difference of grade from six inches to one foot, so as to draw into 
the man- holes, thus disposing of all drip from condensed moist- 
ure. 

The usual specifications for underground conductors, for the 
purpose of arc lighting, may, perhaps, not be out of place, and 

give them herewith : The insulation resistance should not be less 
than 500 megohms per mile, and the insulation should not materi- 
ally deteriorate for the space of two years after being in service 
on an electric light circuit having a voltage of from 2,500 to 3,000 
volts, and a current of from 9 to 12 amperes, or a voltage of from 
900 to 1,200 volts, and a current of from 18to 20 amperes. 

The early method of preparing the trench for underground 
work, was to plough a furrow and place the conduit and the in- 
sulated wires in the trench thus made. To-day the tools and 
accessories are quite a feature of underground work, for after the 
conduits have been made and the ducts placed in most perfect 
alignment, so that no obstruction may be offered to the intro- 
duction of the cables, a competent corps of men take charge of 
the drawing in of the cables into the ducts, and I have prepared 
some sketches of the most essential tools, which I show in the 
dra wings, Figs. 6, 7, 8, 9 and 10. 

Moisture is to-day, as it has always been, the worst enemy of 
perfect underground construction, and therefore, in selecting 
men for the difficult work of making joints, it is well to secure 
those men who are posssessed of that sovereign virtue, sobriety, 


Fids. 6, 7, 8. 


and instill into their minds the fact that it is not how many 
joints they can make, but how well they can do them. 

This class of men should be well paid and fostered, and I be- 
lieve should be under the supervision of some one higher in au- 
1 a mere boss line man. I am afraid that many, like 
Prof. Morse, tried the problem without experiment, and depleted 
pocket-books are silent reminders of that fact. But underground 
electrical construction is here to-day, and here to stay, and the suc- 
cess that now attends it is as signal as was its failure fifty years or 
more ago. Electrical currents of infinitesimal potential are no 
more easily conducted than are those electrical giants of four or 
five thousand volts. To-day the user of the cables for electric 
lighting simply tells the manufacturer of the potential, that he 
wishes to carry over his lines underground, and lo! the cable is 
forthcoming, and with it a guarantee. The telephone manager 
tells you that he must have a cable with an electro-static capacity 
that must not exceed a given number of microfarads, and that it 


=E 

= — A 

(/ 
9 Sie ww. 

; 75 e 
У? G PS e 7 — 

n 7^ bv: А T» e i б ; 
ЖА | Í Y j ^ о Г А ' 
КО X э Ќу 

X ; 2 - - "Gi 

Л 1 d Do Ut eart е : = 
/, 15 — > — PX SO — — D a ` 7 

ML IS RISE Y WO VA OLS d 2 a 

Fig. 9 


must contain so and so many conductors, and that its insula- 
tion must be 80 high and no higher, that all the conditions must 
be met within a given space, and the wires must be twisted 
1n pairs, so that they can be formed into a metaliic circuit if they 
wish, and your manufacturer goes at once to work and evolves a 
cable that meets these most exacting requirements. Thus on, 
through the whole list, transmission of power, telegraph, arc or 
incandescent lighting, it matters not, you simply make known 
your wants, aye, even whisper them, and twenty bright and 
active workers stand ready to take your orders, and deliver the 
resulte you desire. 

Pardon my return to statistical information, but in the pro- 
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ressive city of Chicago alone, there is at present in successful 

aily operation the following enormous amount of underground 
electrical cables and wires, the telegraph companies alone using 
no less than 650 miles of wire. The Chicago Arc Light and 
Power Co. operate 140 miles of arc light cable and 80 miles of 
ducts. The city of Chicago 174 miles of arc light cables, 1,204,- 
480 feet of conductors, made into cables from 5 to 25 wires each, 
and 65 miles of single wires. The city has 20,441 feet of conduit 
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or about 100,000 feet of ducts otherwise than of iron pipe: aud of 
the latter they have 478,087 feet used for conduits. e Chicago 
Telephone Co. have in operation at this date, 6,080 miles of wires, 
in the form of cables, or 82,102,400 feet of conductors. Their 
conduit system consists of 67,175 feet of main conduit, in which 
are 192,786 feet of duct. These conduits have a carrying capacity, 
when full, of 1,000,000 feet of cable, of 200 conductors. In ad- 
dition to the above they have lateral conduits which measure 
7,451 feet, and duct capacity in these laterals of 8,004 feet, and a 
cable capacity of a like amount. The Chicago Edison Company 
has 90 miles of conductors. 


INSTITUTE DISCUSSION OF THE STANLEY ALTER- 
NATING MACHINE. 


The reading of the papae by Messrs Tobey and Walbridge and 
Mr. Thorburn Reid’ on the new Stanley alternating arc machine 
was followed by an interesting discussion : 

MR. WILLIAM STANLEY, JR., remarked that the papers referred 
to the regulation of a dvnamo with which there is no external 
appliance to control the current. In applying an alternating 
potential to a circuit, there are two kinds of opposition to current 
flow. One kind is offered by the resistance of the circuit, deter- 
minate in the dimeusions of the circuit, and the specific material 
of which it is composed, while the other is the opposition due to 
the shape of the circuit, that which we ordinarily call the self- 
induction of the circuit. Now the relation of these two opposi- 
tions to the flow of current is not exactly the same. The resist- 
ance of the circuit opposes the flow of the circuit at the instant 
the potential is applied. The counter-electromotive force of self- 
induction first delays the flow of current and then eggs it on, and 
the time that elapses between the application of a given potential 
to a circuit and the flow of current corrésponding to any particu- 
lar value of the potential is determinable by the ratio of the 
value of the self-induction to that of the resistance. Now, in the 
machine under discussion, we may consider that all that part of 
the circuit which is inside of the machine, viz., the armature 
coils, represents the self-induction part of the circuit. This por- 
tion, therefore, tends to delay the flow of the current for a while 
and afterwards to push it on. All that part of the circuit ex- 
ternal to the machine may be considered to represent the resist- 
ance portion of the circuit. Now, it is evident we cannot change 
the number of turns of wire, or very well the number of revolu- 
tions of the machine when running; consequently we cannot 
change the value of the self-induction in circuit, and therefore the 
ratio of the self-induction to the resistance. The change of this 
ratio, by simply short-circuiting such arc lamps as we may wish 
to turn out, changes the time of the appearance of the current. 
It lets the armature of the machine get a little further ahead 
when one lamp is burning, when the maximum value of the cur- 
rent in the armature occurs ; that is, it allows the armature pole 
to come up in front of the field pole, as shown in Fig. 10*, and to 
oppose the field pole (the magnetization in the armature being 
directly opposite to that in the field), it keeps the lines of the 
field magnetism from passing through the armature. This effect 
is very beautifully shown by winding on the armature two cir- 
cuits, one an arc circuit and another a few turns of wire con- 
nected with the voltmeter, both wound upon the same tooth. If 
the machine be short circuited, the magnetism is. as it were, 
blown out, and no potential is found upon the supplemental cir- 
cuit. The whole regulation of the machine is due then to the 
fact that, as shown in Fig. 10, the time of the current flow has 
advanced, from the point AA of the horizontal line to the point 
near the numeral 5—13!4. If we could put upon the field of the 
machine a separate circuit and as fast as we turned out the arc 
lamps that we wished to compensate for, put a current through 
that circuit, decreasing the field strength, we would obtain ex- 
actly the same results the machine attains by its own armature 
action. 

Mr. A. E. KENNELLY, in referring tothe general idea embodied 
in Mr. Reid's paper, remarked that it was a method which is com- 
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paratively new although not entirely 80, of considering induc- 
tance in a dynamo not as a geometrical constant belonging to the 
wire or to the circuit, but as a function of magnetic resistance. 
Of course the two things were inseparably associated. The ordi- 
nary method, which is the shape method, which is supposed to be 
connected with the fact that an inductance is necessarily a length, 
is the original method. Any one who has tried to determine 
what the inductance of a coil is on theoretical ро or who 
has endeavored to follow the first formula given 7 Neumann for 
that determination which deals with an integral of little elements 
of length taken all around the circuit —each little part acting on 
every other part at a certain distance supposed to be measured or 
known and then multiplied by the cosine of the angle between 
those two elements must feel that this treatment is exceedingly 
artificial and almost unnatural. He feels that although it yields 
a result which is correct, there is something there which suggests 
action at a distance, and not in a way in which nature herself 
must act. The other way, which deals with magnetic resistance, 
is a much more tangible one. It supposes a certain stress brought 
on the material, the resistance which that matter opposes to the 
magnetic force and the total effect of that resistance on the mag- 
netic flux. The magnetic flux itself for unit current is then the 
inductance in the ordinary sense of the term. Consequently a 
method which wil enable us to determine inductance from a 
simple conception of magnetic resistance must be immensely 
valuable, not only theoretically but also for the treatment of the 
most intricate problems which often present themselves for 
analysis. In continuous current machines, as Mr. Reid had 
pointed out, these reactions were few, comparatively simple, and 
more easily determined. In alternating current machines there 
are problems which baffle at present all the intelligence which 
can be brought upon them. Any means by which we can take а 
coil with any specified magnetizable environment and determine 
what the magnetic resistance of that circuit of environment will 
be, is most desirable ; and he thought that any one who looks on 
this problem, however sadly he turns away from the fact that it 
is still a generally anol КӨ: problem, must feel that there must be 
some means of attainment to this end, and of following out that 
plan by analysis. 

Mr. THOMAS D. LooKWOOD referred to the fact that the very 
first machine employed for arc lighting, the ‘‘ Alliance," was of 
the alternate current type and that likewise the first machine 
employed by Jablochkoff in his arc lighting system was of the 
alternating type. 

Mr. E. T. BIRDSALL inquired in what manner the efficiency 
was obtained from the curves of Messrs. Tobey and Walbridge's 
paper, and whether the efficiency takes into account the power 
used by the exciter ? 

Mr. TOBEY, in reply, said that of the two values of E. M. F. 
and efficiency, the former were obtained first from the square 
root of the mean square ; second, by taking the watt curve, the 
points of which were plotted from values obtained from the in- 
stantaneous values of current and E. M. F. These gave the instan- 
taneous values of watts at different periods ; then integrating the 
curve, they obtained the output in watts. In this manner, they 
obtained the value of the watts without determining either the 
E. M. F. or current. Dividing the watts by the current gave the 
second value of E. M. F. Of course the watts were the product of 
the E. M. F. and current, but were separated only as a matter 
of interest. The values of efficiency included the excitation. The 
method of getting these efficiencies was to divide the watts of 
electrical output by the sum of the watts by dynamometer, plus 
the watts of excitation. 

Mr. CHARLES STEINMETZ drew attention to the fact that 
while Mr. Reid assumed the magnetism of the field Nto be constant, 
it was hardly ever so in practice, and in illustration of this referred 
to the variable nature of the exciting current as shown in the dia- 
grams of Messrs. Tobey and Walbridge, there being fluctuations 
as great as 50 per cent. To complete the equations, there ought 
to be added to the term N, another factor, involving the amplitude 
of the variations of exciting current, and its angle of lag. He 
also thought that it would make a certain difference in the equa- 
tions if the assumption of the constancy of magnetic resistance 
were abandoned, as not being qe true, and that here also an- 
other term ought to be added ; but if this were done, the equa- 
tions would become 80 complicated that it would hardly be pos- 
sible to integrate them. 

He saw the importance of this reasoning some time ago when 
testing a certain kind of alternator of about the same t as the 
new Thomson machine a short time before that machine was 
brought out. Here the induction was produced by changes of 
the netic resistance, and neither the armature coils nor the 
field coils were movable. Bya calculation similar to the equations 
given, where he supposed the exciting current to be constant, and 
therefore the magnetomotive force of the field constant, also, he 
found an electromotive force of about 500 or 600 volts. But after 
experimenting with the machine, he obtained the very high volt- 
age of 22 volts! (Laughter.) In this set of tests he used as an 
exciter the current derived from a storage battery of about 30 
volts. Searching for the reason of this very curious phenomenon, 
and, suspecting the reaction upon the field current, he used an 
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exciting current which was more likely to be constant, the cur- 
rent of a constant current dynamo, connected in series with a 
large storage battery and two transformers with open secondaries 
as choking coils, so that he was sure that very heavy self-induc- 
tion and polarization straightened the wave of the exciting cur- 
rent. For exactly the same number of exciting turns and the 
same strength of current, and the same number of periods, the 
voltage of the dynamo rose to 160 volts. But this was stili 
much lower than that calculated, so that this consideration seems 
to be rather important. 

Mr. THORBURN REID replied that he had gotten the equation 
(16) before it occurred to him that the field current would be vari- 
able; then, when he did think of it, he did not think it would be 
enough to amount to anything in changing the total magnetiza- 
tion. In regard to the change in the ue of N, he saw that 
difficulty from the first. The saturation, of course, will change 
the value of N all the time. He concluded that the best pan 
would be to get an average value of N in different positions of the 
armature and for different values of the current. But as a theo- 
retical matter to see how the machine regulates, he did not see 
how these two considerations would materially affect it. 

Mr. C. O. MAILLOUX remarked that the reactions of the mag- 
netic field are constantly causing a succession of fluctuations, even 
in continuous current machines. If it is a shunt machine, that 
effect is only felt on the shunt circuit. If it is a series machine, it 
reacts over the whole circuit. Each time a section is commuted, 
or, in an alternating current, each time there is a reversal, there 
is a re-distribution of the magnetic field. Just previous to the 
time when the section is about to go out of circuit or is going to 
have its current reversed, there is a certain tension in the magnetism 
at, or about, the neutral line or at the space corresponding to the por- 
tion occupied by that coil that is ready to pass out ; and at the very 
instant that the current is reversed in that section, there isa re-dis- 
tribution. We have a certain relapse, so to speak, of the lines of force. 
Now this necessarily affects magnetic resistance since the path of 
the lines of force is altered in length. Не had also had occasion 
to study this fluctuation in a more perceptible way, on a larger 
scale, in connection with the older form of machines formerly in 
use, with the old shuttle-wound armatures of the Siemens type. 
When they are used for producing continuous currents, we get, 
strictly speaking, not a continuous current, but a series of alter- 
nated impulses. We have really a large impulse in one direction 
followed by a smaller impulse in the opposite direction, in each 
case, so that the current 18 only relatively continuous in spite of 
the commutation. He had seen machines of that type, where, by 
putting another coil around the magnetic field an alternating cur- 
rent could be obtained which could be used for producing electric 
light, working transformers, etc., showing that in this case the 
oscillations or the wavy action taking place in consequence of the 
reactions of the armature on the magnetic fleld, were sufficient to 
determine a motion of a magnitude adequate to produce the induc- 
tion of a current in a suitable circuit. In this connection he 
wished to invite those who study these matters from the mathemat- 
ical standpoint to consider in connection with their treatment the 
fact that the elasticity of the lines of force themselves is a reaction- 
ary factor of importance in the phenomena taking place while 
currents are being induced by the cutting of lines of force. In 
expressing inductance we have to introduce the notion of veloc- 
ity since the E. M. F. due to self-induction varies with the rate 
at which lines of magnetic force are cut. Now the notion of ve- 
locity must involve the consideration of the fact that the lines of 
force themselves are not passive during the operation of being 
cut ; that they may yield one way ; that there is a certain tension 
produced by the reaction of the current which would make them 
give way, as Mr. Stanley has so well said. Now in that case the 
velocity would evidently be affected and the rate of cutting would 
be reduced ; while in the rebound they would fall back, and there- 
by increase the relative velocity or rate of cutting. 

Dr. M. I. PUPIN drew attention to the pec form of the 
curve which expresses the electromotive force; when arc lampe 
are introduced in the circuit it is evident that the form of the 
curve is entirely different from the form which obtained when 
there are incandescent lamps in it. Mr. Tobey had suggested that it 
was probably due to the change of resistance Brought about by 
the cold air which is cooling off the carbon points, and the exper- 
iment which he devised to test this, seemed to prove his sugges- 
tion. But there was another way of looking upon this matter and 
that was this: We know that the current is conveyed between 

the carbon points by means of luminous carbon particles. The 
resistance between the two carbon points depends on the amount 
of this luminous carbon particles which pass between the ‘points. 
Now, the amount of these luminous carbon particles depends on 
the strength of the current, just as in electrolysis the amount of 
an element deposited depends on the electric current. Therefore 
the resistance will change with the current. When the current 
is zero the resistance will have a maximum ; and vice versa. In 
addition to that, we have, of course, changes due to the change in 
the temperature of the carbon point. Now, Messrs. Tobey and 
Walbridge introduced the flame of an alcohol lamp between the 
two points and observed that the sharp corners in the curve were 
modified, rounded off. But the flame is, comparatively speaking, 
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a very good conductor of electricity, so that by putting a flame 

between the two carbon pointe, in order to prevent, as they in- 

tended, cold air from rushing in, they had introduced a good con- 

ductor there and had prevented those large variations in resistance 

one had thereby prevented sudden changes in the electromotive 
orce. 

He did not agree with Mr. Kennelly’s ria] Sapp that it was 
desirable to introduce magnetic resistance in the definition of self- 
induction, so that we would have something tangible, whereas 
the definition of self-induction as given by Neumann wasa mathe- 
matical one and intangible. His reason for this was that Neu- 
mann’s integral for the coefficient of self-induction represents a 
certain physical quantity which can be measured. It refers to 
the electro-magnetic energy of the field, and energy is the best 
conception to have. He did not know what the magnetic resist- 
ance was. He could not imagine anything that could represent 
magnetic resistance, unless to establish first the relation between 
this quantity and the electro-magnetic energy. The integral of 
Neumann represents a certain amount of energy which we can 
measure in a great many ways. Referring to Mr. Stein- 
metz's remark that if we introduced N as variable we would 
obtain a differential equation which is not integrable, he did not 
agree with him in this particular case, for the eimple reason that 

would be a quantity which varied in a certain way and has two 

inte of discontinuity during one revolution. It was a periodic 
unction, having the same period as the machine, and every func- 
tion of that sort can be represented by a series of sines and co- 
sines. Besides, the curves obtained were practically sine curves; 
therefore, we have every reason to infer that the magnetic resist- 
ance will be a simple harmonic function, and that this is equal to 
& constant plus a sine function. 

DR. CARY T. HuTCHINSON did not see how Mr. Reid's equa- 
tions differed from the ordinary well known forms based on the 
assumption of a sine curve variation and constant magnetic 
permeability. In their paper, the authors had given several dia- 
grams of magnetic circuits, and certain explanations upon 
those diagrams; in Figs. 4 and 5 the lines of induction pass 
through the armature and back entirely by air. Where was the 
return part of the circuit? It certainly was not completed 
through the air, as shown. Referring to the definition of the 
coefficient of self-induction, was not one of the simplest definitions: 
The number of lines of induction enclosed by the circuit? This, 
of course, included the case both of air and iron, and took into 
account very plainly the reluctance. Again, he did not see how 
the reluctance of the circuit could be a 55 sine function, for 
the reason that the air gap formed the largest part and was 
constant. 

DR. PUPIN терпе that he did not say that it was the same 
sine function. He said magnetic resistance was a simple har- 
monic function. Of course, magnetic resistance was connected 
with self-induction, but it did not follow at all that the co- 
efficient of self-induction will be a single sine function. 

DR. HUTCHINSON drew attention to the fact that Dr. Louis 
Dundan, of Johns Hopkins University, and two associates, had 
made some experiments of this kind nearly three years ago; the 
curves shown might almost be taken as tracings from some of 
theirs, and the description of the method and apparatus used in 
obtaining them applied almost verbally to their method and ap- 
paratus. This was the more remarkable, as neither in this paper, 
nor in Prof. Ryan's read before the Institute some time ago, and 
which was even closer to Dr. Duncan's than this one is, as both 
dealt with transformers, was there the slightest reference to their 
work. Their experiments were made on a Siemens dynamo 
using both open and closed circuit transformers. Nor did they 
find any difficulty in the direct use of a Thomson quadrant elec- 
trometer. 


AN ELECTRICAL COMMISSION FOR WASHINGTON. 


The President of the United States has appointed Lieutenant 
Francis R. Shunk, corps of engineers; Professor Henry A. Row- 
land, of Johns Hopkins University, and Andrew Rosewater, of 
Omaha, Neb., a board to consider the location, arrangement and 
operation of electric wires in the District of Columbia, whether 
used for electric lighting, transmission of power, telegraphy, tele- 

hony or signaling, with a view to procuring as soon a8 practica- 
Die the construction of a safe and convenient system of conduits 
or subways, and the placing therein of all necessary electric wires 
along the streets, avenues and other public places and the removal 
of all unused overhead wires and their supports,” as provided for 
in the District of Columbia appropriation bill of 1890. 


THE '* CHICAGO JOURNAL OF COMMERCE,” which has long been 
published as a blanket sheet, has now changed its form and ap- 
sina “ make-up” very similar to that of THE ELECTRICAL 
ENGINEER, adding also a handsome cover. The change is de- 
cidedly one for the better in every respect, and serves to bring out 
the many excellent qualities of the journal in higher relief. We 
trust the JOURNAL may enjoy great prosperity a3 a quarto. 


THE ELECTRICAL ENGINEER. 


sign given on the engine. 


545 
EUROPEAN CORRESPONDENCE. 


LONDON. 


Newspaper Office Lighting.—An Explosion.—Undergreund Mains.— 
Dynamo aud Engine Efficlency.—Ligbting of Monte Carlo.—New 
Fog Signal. 


AN electric light installation for the new offices of the Bolton 
Evening News has been. completed by Messrs. Ernest Scott & Co. 
It claims to be one of the most complete plants erected in news- 
paper offices; 800 16 c. p. lamps and one of 200 c. p. and 100 c. p., 
respectively, aresupplied from two ‘‘Tyne” dynamos. Each ma- 
chine is constructed to give an output of from 90 to 100 amperes 
at an E. M. F. of 105 volta, the speed being 900 revolutions. Gas 
engines are employed for the motive power. Тһе switch-board 
is an enameled slate slab of б feet by 4, completing a handsome 
piece of work. 

One of our leading daily papers takes account of an explosion 
which took place on bo arl Poulett’s steam yacht while 
stationed at Portsmouth. On striking a light in one of the cabins 
to discover the source of a leak, a loud explosion took place. On 
the Earl and his engineer going on deck where the accumulators 
were kept for supplying light to the boat, it was found they had 
burst and were smashed to atoms. This, although a somewhat 
rare occurrence,has happened before ; a similar accident took place 
not very long ago on the Barking Road tramway here, when the 
windows and light woodwork of the cars were broken. The 
former may be accounted for by the fact that although the ac- 
cumulators were on deck they were provided with exceedin ly 
small vent holes. Mr. Anthony Reckenzaun, having in mind thie 
mishap, says that he experienced explosions with covered cells 
having vent holes, as early as 1882, and at different periods since. 
It is well known that if there is a sufficient supply of air or the 
cells are completely sealed or quite open at the top, there will be 
sufficient safeguards against mishaps of this description. Of 
course it is natural to suppose that overcharging of storage bat- 
teries must of necessity evolve hydrogen which, accumulated in 
a close atmosphere, will produce a most explosive compound. 

We are likely to have some small quarrels here on the question 
of mains, between the Board of Trade and the vestries. Oa the for- 
mer authority granting a provisional order to a company, it is 
naturally supposed that no further obstacles will be placed. in the 
way. estries, however, do not thus look on the matter, and last 
week the secretary of the London Electric Supply Co. was sum- 
moned by the vestry of St. George, the Martyr, for cutting away & 
sewer for the purpose of laying mains. The matter was ad- 
journed in order that the Board of Trade may take this as a test 
case. 
Various tests have been published from time to time of the 
efficiency of Willans & Robinson's central valve engine com- 
bined with various dynamos. Last week a test was made with 
an engine combined with a large Edison-Hopkinson dynamo, 
made by Mather & Platt, and a result was obtained superior to 
anything previously reached, the figures being 86.7 per cent. 

Monte Carlo will shortly be lighted by electricity, the central 
station being in course of erection. Two alternating current ma- 


. chines of the Zipernowsky type, A6, together with the necessary 


exciters and transformers are already set up, and a third machine 
will shortly be added. 

A successful trial of a new fog signal has been carried out on 
the Great Northern Railway. It is the invention of Mr. Andrews, 
an electrician of Nottingham, and does away with the old fash- 
ioned and noisy fog signals. The principal features are an in- 
sulated rail laid down in parallel with the ordinary rail. The 
current is conveyed to the ig du and signal box by means of a 
metallic brush affixed to the footboard. An illuminated dial is 
fixed on the weather-board of the ine, with & miniature 
signal and a gong to direct the attention of the driver to the 
The action is automatic and is not 
affected by the rate of speed of the train. 

Lonpon, Oct. 23, 1890. 


Town Lighting.—South London Rallway.—City of London.—Blectric 
Traction.—Progress in  Vienna.—Edinburgh Exhibition.—Sub- 
marine Telephone Experiments.—Paris Telephone Service.—Brad- . 
ford Electric Lighting.—Lighting in Coal Mines.—New Electrical 
Journal.—Mr. Lane-Fox’s Patent.—The Old Students Associ- 
ation. 


THE corporation of Sunderland, after considering an exhaust- 
ive report on the electric lighting of the town furnished by the 
appointed committee, has decided to apply to the Board of Trade 
for a provisional order to enable it to вар ly electricity. It is esti- 
mated that 10,000 c. p. will be provided for. The towns of South- 

rt, Exeter, and Whitby will be lighted from stations of the 
ocal authorities. 

Something definite is at last to hand regarding the South 
London Railway, which, as I have mentioned previously, is the 
new electric railway running from London Bridge to Stock well. 
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For months information has been vainly sought, but it seems that 
we are about to have our wish. The Prince of Wales is an- 
nounced to formally open the railway next Tuesday, Nov. 4th, 
when everybody will have the oppor FARNI of criticising the work 
which has been so jealously guarded. 

The authorities controling that district in London known as 
the City, are advertising for tenders for the lighting of an area 
which includes all the principal publishing and newspaper offices. 
It is said this will be one of the most profitable parts, as the gas 
bills are enormous. 

The North Metropolitan Tramway Company are anxious to 
place twelve electric cars upon their lines, but one of the vestries 
with its usual cry of “the infancy of electricity“ has contrived 
tointerpose many obstacles. The matter is to be referred to the 
County Council, and as this is a progressive body, I have little 
doubt as to the result. 

There are not wanting many signs of progress in Vienna. A 
scheme has been submitted for a complete transformation of the 
tramway system, the major portion of the lines to be worked by 
electricity. It is also intended to construct an underground 
narrow gauge railway, which would cross the town in two di- 
rections, so that passengers would be able to journey from one 
side to the other in five minutes, a three minutes’ service of 
trains being proposed. 

The Electrical Exhibition of Edinburgh has been a financial 
failure. It is computed that the deficit will be about £30,000. 

Heligoland has not long been in the possession of the Germans, 
but short as the time has been, it has enabled the Imperial Govern- 
ment to carry on interesting experimenta of telephony in sub- 
marine cables which have been particularly satisfactory.  Tele- 
‘phonic communication has been established between Heligoland 
and Cuxhaven, a distance of 46 miles. 

The unsatisfactory telephone service in Paris is about to be 
improved. The government intends to centralize the wires ina 
large building which will be constructed in the very heart of the 
city. 

A report recently issued by the Bradford Corporation considers 
the electric lighting in that town a great success. This ів the only 
municipal body, with the exception of one, which has undertaken 
the responsibility of supplying electric light. The plant was laid 
down in September of last year. Since then there has been a 
constantly growing demand. To meet this, two more dynamos 
will shortly be placed in position. 

Colliery owners here are very slow to utilize electricity, 
although when it is used it is a signal success. Last week, how- 
ever, arrangements were begun by the Fife Coal Company for the 
introduction of the electric light into their pits at Leven, N. B., 
which will obviate the necessity of each miner carrying his own 
lamp. It is specially intended to light the roads of the mines, the 
lamps being placed about fifteen yards apart. 

A new weekly electrical journal is to be published next month 
at one penny. The name of the new journal will be Electricity. 
It will be edited by Dr. Maier. 

Mr. St. George Lane-Fox is trying to enforce his claim to the 
employment of secondary batteries as reservoirs of electricity in 
combination with a mode or system of distribution such as is 
hereinbefore explained.” This is the claim to his patent specifi- 
cation No. 3988 * * of 1878, and everybody using secondary 
batteries in combination with dynamos and lamps in parallel is 


threatened with legal proceedings, unless the user is prepared to- 


pay him a royalty. The English technical press is taking the 
matter ар апо it is believed that the claims put forward on 
behalf of Mr. Lane-Fox will be shown to be absurd. After all it 
was nothing but a method of connecting up existing apparatus 
which anybody would naturally try, and I scarcely think that this 
will be held as patentable. Anyway there seems every probability 
of lively times for the legal profession. 

Mr. W. B. Esson, the newly appointed president of the Old 
Students Association of the City & Guilds of London Institute, 
and who is one of the greatest authorities on this side on dyna- 
mo electric machinery, will deliver a most elaborate address next. 
week on ‘‘Industrialism.” It is expected it will command great 
attention. 

H. 8. 


Lorpon, Oct. 29th, 1800. 


AN ELECTRICAL CHAIR FOR INVALIDS. 


An electrically propelled chair for invalids has been designed 
by J. V. Sherrin. The chair is of wicker work, weighs 200 
pounds and is mounted on wheels of the tricycle type. The pri- 
mary cells, eighteen in number, weighing 80 pounds, are sus- 

nded from the rear wheels. The motor, a modified two-pole 

ramme machine, with laminated field magnets, has a uniform 
output of М horse power. Properly charged, the battery is capa- 
ble of propelling the chair over an ordinary road for nine hours 
at the rate of about six miles per hour. It is easily steered and 
stopped, and can be charged each time for about ten cents. 
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ST. LOUIS. 


The l'ower Plant of the Union Depot Rallroad.—The Mound City 
Electric Railway.—Removal of Electric Wires From the Streets. 


THE 1000 h. p. addition to the power houseof the Union Depot 
Railroad is rapidly approaching completion. One of the 500 h. 
p. Hamilton-Corliss engines is set up and in use, and the other 
one is being set up. The 14 additional 80 h. p. generators are on 
hand and being placed in position. Three of them are finished 
and in use. ln the boiler house two additional Heine patent 
safety boilers, each of 250 h. p. capacity, have been set up, and a 
new brick smoke-stack, 162 feet in height, has been erected. 
Everything is expected to be finished and in readiness for supply- 
ing current to the Mound City Railroad by the middle of Novem- 

r. 

A large machine shop for repairs and manufacture of every- 
thing perum to maintenance and operation of the road is be- 
ing erected. The loop to Union Market via Broadway to Lucas 
avenue and returning on Sixth street to Pine street was finished 
and р into operation this week. 

The Mound City Railway will have their overhead electrical 
equipment finished by the middle of November; 25 motor cars are 
being built for them by the St. Louis Car Co., a part of which are 
now finished and in use temporarily on the Union De road. 
The Mound City road will be supplied with current from the power 
house of the Union Depot road, which is located over a mile 
away from their line, a separate system of feed wires being used 
for the purpose. 

At a meeting of the Board of Public Improvements, last Tues- 
day, the committee on city lighting was instructed to 
and report a plan for the removal of electric wires from the streeta 
in the business district. This action of the Board was brought 
about by a complaint from the Chief of the Fire Department, 
that at a recent fire the working of the firemen was seriously in- 
terfered with by the breaking and crossing of a number of tele- 
phone and telegraph wires with electric light and power circuit 
wires of the street railways. 

The Lindell Railway Co. have introduced a bill before the Mu- 
nicipal Assembly authorizing them to construct a branch line on 
Mississippi avenue, Park avenue and Vandeventer avenue to 
Tower Grove Park. 

The Western Union Telegraph Co. have let contracta for the 
alteration and fitting up of the Lucas building for their new 
quarters. 


Sr. Louis, October 29th, 1890. 


PITTSBURGH. 
A Fitting Reward for Folly.—Electrio Railway Work. 


ROBERT WASHINGTON, a colored man, was instantly killed by a 
shock from an arc light circuit at the Thomson Steel 
Works, in Braddock, Pa., on the night of October 80th. The 
accident was the result of a foolish piece of bravado. Washiag- 
ton was known among the men at Carnegie's blast furnaces as а 
venturesome and foolhardy young man. Не took a special delight 
in catching hold of electric wires, when the current was otf, and 
he would laugh when somebody warned him that he might one 
day find himself holding on toa charged wire. That night, while 
standing in the Carnegie blast furnaces, young Washington said 
he was not afraid of electrocution, and reaching high over his 
head, he grasped the arc lamp above him. He fell instantly to 
the floor, and when he was picked up by the men who only a few 
minutes before had been laughing at his 5 joke, Wash- 
ington was found dead. Across the palm of his right hand was 
a scar, burned deep in the flesh. It was the exact shape of that 
part of the lamp he had caught hold of and was blackened to a 


crisp. 

The Wheeling Electric Railway Co. has purchased the electric 
poles, wires and the power generators of the Wheeling Electric 

. which were formerly only rented by the street railway people. 
It is also stated that these two concerns are now negotiating for a 
consolidation of interests. 

The corner stone for the new power-house of the Pittsburgh, 
Allegheny and Manchester Electric Street Railway Co. has been 
laid. According to the contract of the company, the foundation 
is to be ready for the placing of the engines and motor generators 
by Feb. 15, 1891. e 

There have been a good many delays in the construction of the 
electric railway line of the Birmingham Traction Co., which have 
hitherto greatly handicapped the company from getting the road 
started. Among other things, the company had to build an ad- 
dition to the Smithfield street bridge, in order to make that struc- 
ture suitable for the traversing of the electric cars. However, 
all the difficulties seem to have been overcome now. The wires 
are about all strung and it is the company's intention to have the 
cars running the first week of шошо: While the power-house 
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and the machinery are not in shape yet, the company will use the 
porr .for the operation of its cars from the egheny County 
ight Company. 

An electric street railway company is now being organized by 
а number of capitalists from Braddock, McKeesport and Wil- 
mnerding, for the purpose of constructing an electric street rail- 
way between McKeesport and Wilmerding. 

рРгттввовон, Oct. 81, 1890. 


LJ 


BOSTON. 


Britishers Visiting the Lynn Factories.—Arguing for the Elevated 
Road. 


ANOTHER delegation of visitors, representing the Iron and Steel 
Institution of Great Britain, visited Boston and Lynn this week, 
and were the guests of the Thomson-Houston Electric Company, 
and the Thomson Electric Welding Company. 


The pony: who 
came from Canada, were met at Lowell by Messrs. C. H. Richard- 


son and Mr. F. R. Royce, and on their arrival in this city were 
taken under the protection of & reception committee, consisting 
of James M. Meech, H. N. Sweet, H. C. Spaulding, P. L. Salton- 
stall and C. B. Davis. After lunch, which was served at Young's 
hotel, the visitors were taken to Lynn, where tbey epent the after- 
noon in inspecting the factories of the Welding Company and the 
Electric Company, the greatest possible interest being taken in 
the various processes of electric welding. 

The hearing on the extension of Harrison avenue for the ele- 
vated railroad was continued on Saturday last before the street 
commissioners. The Hon. William G. Russell presented the case 
for the West End Street Railway Company, and ably met all the 
arguinents of the remonstrante. He clearly proved the necessity 
of an elevated railroad, discussed the merits of the route pro- 
posed, and warmly defended the plans of the West End Com- 
pany. 


CHICAGO. 


The South Side Elevated Road.—Congressman Allan C. Durburrow.— 
Hyde Park Lighting. 


THE Chicago and South Side Rapid Transit Co., who are build- 
ing the alley elevated road, are pushing the work on their main 
line rapidly along and thoee at the h of the enterprise expect 
to have trains in operation by next spring. The stations now be- 
ing built differ materially in their construction from those in use 
in New York. Asthe road runs in an alley instead of a street the 
stations will be on the ground instead of on a level with the elevated 
structure. The passengers after purchasing tickets will ascend 
by means of stairways to platforms beside the tracks. Shelter- 
sheds of light construction will be erected over these plat- 
forms. The stations are of an attractive design and will be built 
of pressed brick, trimmed with granite and terra-cotta, and cost 
about $15,000 eacb. "Tickets will not be taken on the train, as the 
passenger will be required to give up his ticket before ascend- 
ing the stairs to the train. According to the company's plans 
trains can be run with safety one minute and a half apart, when 
for any reason traffic is unusually heavy. It is not unlikely 
that electricity will be used as the motive power and it is certainly 
to be hoped that this will be the case, as any additions to the present 
smoke nuisance would be unbearable, and this point is but one of 
the great advantages of electricity over steam for railway work. 

Mr. Allan C. Durburrow, the well-known business manager of 
our contemporary, The Western Electrician, has been elected 
to Congress in the Third district, as a Democrat, by a majority of 
2,598 votes. I heartily congratulate him upon his success and ex- 

` pect to see him win many further honors in the field of politics. 

The Hyde Park Thomson-Houston Electric Light Co. are now 
very busy supplying incandescent lights in private residences. 
They are charging moderate prices, and this class of their lighting 
business is growing very rapidly. It is encouraging to note the 
way the electric incandeecent lamp is forcing its rival gas even 
from private residences. 

Снісдоо, Nov. 6th, 1890. 


BROOKLYN INSTITUTE—BATTERY EXHIBITION BY THE ELEC- 
TRICAL DEPARTMENT. 


The electrical department of the Brooklyn Institute, gave & 
very interesting exhibition of batteries Oct. 31. Every form, from 
the gravity, Grenet and the different types of Leclanché and dry 
cells to the Edison-Lalande accumulators, was represented. 

Among those most attractive were the Electrical Accumula- 
tor Company's four small accumulators driving a fan with one of 
the Electro- mic Company's small motors, and illuminating 
seven small incandescent lamps; and two cells of Law battery 
working an elaborate outfit of medical coils. 

The New Haven Clock Company presented their exhibit of dry 
and carbon batteries, electric bells and telegraph sounders to the 
department. 


THE ELECTRICAL ENGINEER. 


547 
REPORTS OF COMPANIES. 


THE EDISON TOY MFG. CO. 


The annual meeting of the Edison Toy Manufacturing Com- 
pany was held at Portland, Me., on Oct. 30, 1890. Mr. Edison was 


Bo er by his secretary, Mr. Tate. This was the treasurer's 
exhibit Sept. 30 : 


LIABILITINS, 
ehh... 81. 000. 000.00 
Working capital J ĩò V4 62,671.87 
Total FCC e EA 81, 008.871. 87 
ASSETS. 

ОКК d KU QUEUE УУГ $160,000.00 
Licenses and раїќепёа................ .............. . 9 

Cost of dolis’ parts and merohandise e 388, 
Edgar 8. Allen, general manager 69,035.00 
Eu ex nn, она T Ex Er RV osoa 5,690.84 
Thomas А; nnr евон ганаа 1,000.00 


These officers were elected :—Directors, Benjamin Е. Stevens, 
Daniel Weld, John W. Mackintosh, Winfield S. Hutchinson, 
Thomas A. Edison, George Borgfeldt, Oscar E. Madden ; clerk, 
Clarence Hale; treasurer and secretary, Daniel Weld. 

Mr. Edison is the only creditor of the company—for about 
$50,000 to $57,000. The company is capitalized for $600,000, in 
60,000 $10 shares. It has 16,000 shares in the treasury, and has 
received about $600,000 in money for the remaining 84,000 shares. 


ERIE TELEPHONE Co. 


The Erie Telephone Company will pay a dividend of one per 
cent., November 17, to stockholders of record Nov. 8. The com- 
bined report of the Cleveland Telephone Company, the North- 
western Telephone Exchange and the Southwestern Telegraph 
and Telephone Company for the quarter ended Sept. 80, and 
first half of the current fiscal year, is as follows: 


QUARTER ENDED SEPT. 90. 


1800. 1889. 
C $195,908 $178,526 Inc. $17,877 
еЕхрепѕев................... 140,082 119,911 Inc. 90,171 
[ TE $55,821 $38,615 Dec. 794 
Dividende. 418.000 45,000 Inc. Lo alae 
Surplus — $91,528 $10,016 Dec. $3,794 

FIRST HALF FISCAL YRAR, APRIL 1, TO SEPT. 90. 

1890. 1889. 
Gross. ‚296 $855,614 Ino. 683 
*Hxpenses..... Tm 271.852 288,583 Inc. 9500 
Net. T PT $113,664 3117. 681 Dec. $3,367 
Dividends.................... 96,000 98, ⸗0 |)  ...... 
Surplus................ 5 317,664 $21,081 Dec. $3,367 


*Includes construction and dividend on the Bell company's stock. 


1890. 1889. 
Quarter ended t. 80...... £16 188 Inc. 188 
Total . 133 12,985 11,703 Inc. 1,236 


The Erie Company received $4,290 surplus from its sub-com- 
panies after paying its dividend, making the.total surplus for the 
quarter $12,111. e 


GROWTH OF A MINNESOTA ELECTRIC PLANT. 


The Superior Water, Light & Power Co., of Duluth, Minn., 
which hasa capital stock of $1,000,000, has been obliged again to 
increase its capacity. It controls the gas раш, electric light and 
power plant, and the water works. Mr.John Mather, the general 
manager, writes us :—‘‘ On Nov. 1, 1889, our electric plant con- 
Bisted of one 35 light Western Electric arc machine, and 4 Daft 
dynamos of 50 h. p. for incandescent lighting. We have to-day 
four 50 light Thomson-Houston arc machines, besides the above, 
and one 1500 light Westinghouse alternator, as well as two 80 h. p. 
Thomson-Houston generators with which we furnish current to 
the street railway, and 50 h. p. of stationary motors. Notwith- 
standing the great increase in our machinery, we have now again 
almost reached our full capacity, and have placed orders for 
another 1500 light alternator and another 80 h. p. generator, both 
of the Thomson-Houston make." The company has about 50 
miles of circuit, of which about two-thirds is underwriter, the 
remainder being K. K. and Candee. The plant is run by a 400 h. 
р, compound condensing Buckeye engine, and two 125 h. p. 

uckeyes, with Babcock & Wilcox boilers of corresponding ca- 
pacity. The company, which is certainly to be congratulated 
upon its remarkable growth, has A. H. Wilder, as president; V. 

. Watkins, vice-president ; F. A. Ross, secretary, and J. Mather, 
general manager. 
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FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


F. Z. Maguire & Co., Electrical Securities, of 18 Wall street, 
this city, pros the following quotations of November 8th, from 
New York, ton and Washington : 

NEW YORK. 
BID. BID. 
CO DN IN 1936 Edison Gen. Elec. Со..... 90 
American Tele. & Cable 88 Edison Gen. Co. Def'd..... 83 
Centi. & So. Amer......... 155 Consol'd Elec. Lt. Co. ЕТ 
Мехісап..... ......... ... 208 Edison Illn'g Co. N. Y 67 
Com. Cable Co......... ee 1013 U. S. Elec. Lt. Co....... ... 80 
Postal Tel. Cable........... 89 North Am. Phonograph.... 85 
*Ex. Dividend. 
BOSTON. 
BID. BID. 
Thomson- Houston 6 Ft. Wayne Co 124 
“ Pref'd... WBI!!! 220 
" Series C..... 11} ИК КОКК OU Ed E A ax 481 
О з У 63 New England............. 514 
“ Int. Co..... Diam ех!сап.................... 77 сіз 
Со...... 185 Trop. American........... oe 
Thomson Eu. Welding..... Vira Edison Phon'gph Doll.. 2 


WASHINGTON. 


Penna. ES Ces E SRMS 26 U. S. Elec. Lt (Wash)..... 150 
Ches. & Pot. Telephone..... 684 Eck.&Sold. Home Elec.Ry. 60 
Amer. Graphophone....... 187 Georgetown & Tenallytown 18 
*Ex-Dtvidend. 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Oo.............. rere | 261 


LEGAL NOTES. 


CARLIN vs. WEST END RAILWAY, BOSTON.—INJURY TO 
PASSENGER. | 


An important suit was decided їп the Superior Court, Jud 
Thompson, last month,in which one Carlin sought to recover $10, 
from the West End Street Railway Company, of Boston, for 
injuries received while attempting to board an electric car in 
Cambridge. The plaintiff testified that he signaled the car to 
stop at a point between the stations where it regularly stopped ; 
that the car slowed up, but started ahead with a jerk just as he 
was about getting on board. At the conclusion of the plaintiff's 
testimony, Judge Thompson ordered the jury to find a verdict for 
the defendant. The ground taken by the court was that no one 
had a right to get on a car except when it had stopped at its 
regular pe and that between stations the car was liable to 
start ah with a jerk at any moment, the driver being justified 
in thinking that no one was getting off or on. 


ELECTRICAL EXECUTION IN THE U. 8. SUPREME COURT. 


The Supreme Court of the United States has granted the motion 
to advagce the case of Suibuga Jugigo, who is under sentence of 
death by means of electricity in New York State, and assigned 
the oase for argument on the third Monday in November, after 
the cases already set down for hearing on that day. 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION. 


At a meeting of the Executive Committee held at the Electric 
Club, New York City, Nov. 7, the following business was 
transacted :— 

The date for holding the Thirteenth Convention was fixed for 
February 17, 18, and 19, 1891. 

Eugene F. Phillips, of Providence, was appointed chairman of 
a committee of five, on Reception and Arrangements, he to ap- 
point the other members of the committee. 

Gen. C. H. Barney, of New York, was appointed chairman of 
а committee of three on Electrical Exhibits and Transportation, 
he to appoint the other members of the committee. 

The committee on Papers reported the following as promised, 
and stated that the prospects of securing two or three more im- 
portant papers are most excellent. Announcements of these will 
be made later. The committee has not only secured the promise 
of these papers, but has gone a step further, and named a person 
to open the discussion on each paper. This must inevitably tend 
to bring out the best points of the topic and to greatly add to the 
interest in, and value of, the proceedings. 

(а) How Can the National Electric Light Association Best 
Serve Central Station. Interests? by C. R. Huntley. Discussion 
by À. M. Young. 
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(b) Distribution of Steam from a Central Station, by F. H. 
Prentiss. Discussion by George H. Babcock. 

(c) Distribution and Care of Alternating Currente, by T. Car- 
penter Smith. Discussion by G. H. Blaxter. 

(d) Munici Control of Electric Railroads, by M. W. Mead. 
Discussion b J. Francisco. : . | 

(© The Ferranti System, by C. B. Haskins. Discussion by 
C. L. Edgar. 

The resignation of Mr. James English as & member of the 
Executive Committee was accepted, and Mr. Edward A. Leslie, 
manager of the Manhattan Electric Light Company, of New York 
City, was elected to fill the vacancy. 


INVENTORS' RECORD. 


Patents issued October 98, 1890. 


Alarms and Signals: —Railway-Track Electrical Annunciator, J. W. Lattig, 
499,409. Fire-Alarm or Fire and Heat Indicator, C. W. Summerskill, 
430,441. Burglar-Alarm, J. J. Griffith, 499,503. 

Distrabution :—Zlectric Lighting System, T. A. Edison, 499,889. Electric 
Lighting System, T. A. Edison, 439,390. Junction- Вох for Electric Wires, 
T. A. Edison, 489,391. Electríc Lighting System, T. A. Edison, 439,392. Auto- 
matic Regulator for Electric Currents, W. Morrison, 439,417. 

Dynamos and Motors :—Electric Motor, C. 8. Bradley, 499,102. Synchro- 
nous Alternating-Current Electric Motor, C. Zipernowsky, M. Déri, and O. 
T. Bláthy, 480,459. 

Electro Medical Apparatus :— Electro Dental Heater, L. A. Faught, 439,238. 
lvanic and Thermo-Kilectric Batteries:—Dry Battery, W. L. F. 
Hellesen, 489,151. Porous Cup for Galvanic Batteries, C. A. Hussey, 489,516. 

Lamps and Appartenances :— Repairing Incandescent Electric Lamps, C. 
Pauthonier, 439,178. Hlectric-Lamp Socket, J. О. Phillips, 439,304. Electric- 
Lamp, A. Swan, 489,868. Incandescent Lamp Socket, A. Swan, 439,364. In- 
candescent Lamp Socket, A. Swan, 430,365. Incandescent Electric-Lamp 
Socket, A. Swan, 489,066. Incandescent Hlectric- Lamp Socket, A. Swan, 
489,867. Adjustable Lamp-Standard, O. Luetke, 439,411. 

Measurement :—Zlectric Meter, W. H. Bristol, 439,881. 

Miscellaneous :— Electro-Magnetic Clutch, C. H. Veeder, 439,213. Electric 
Elevator, Е. B. Perkins, 439,180. 

Railways and Appliances:—TYrolley-Arm Guide, A. F. Bardwell, 489,082. 

Power-Gearing for Cars in Train, A. R. Cavner, 489,103. Trolle Pole, L. 

Pfingst, 189,182. Trolle Pole for Electric Cars, B. C. Rowell, Е. E. Galloupe, 

489,192. Apparatug for Transferring Electric-Car Batteries, F. G. Corning, 

489,287. Electric Railway, L. Westerland, 439,262. Automatic Wire-Finder 

for Trolley-Heads, G. S. Slocum, 489,803. Electric Locomotive, F. W. Dean, 

489,845. Mechanism for Operating Street Car Switches, W. A. Lee, 439,354. 

Electric Railway, C. Richter, 439,428. Electric Motion-Transmitter, М. W. 

Dewey, 489,577. Electric Railway Motor Car, E. Wagemaun, 429,584. 

Klectric Railway Conduit, R. M. Huuter, 439,597. 

Storage Batteries :— Method of and Apparatus for preparing Electrodes for 
Secondary Batteries, C. D. P. Gibson, 439,240. Secondary Electric Battery, 
J. F. Mehren, 439,301. Secondary Battery, E. J. Mason, 439,334. Making 
Storage Battery Plates, W. Morrison and L. Schmidt, 439,416. Secondary 
Battery, W. B. Hollingshead, 439,594. 

Telegraphs :—Per/orater for Automatic Telegraphing, F. D. Mack, 439,161. 

Telephones and Apparatus:—Mechanical Telephone, H. M. Chambiin, 
489,475. 


Patents issued Nov. 4, 1890. 


Alarms and Signals :—Street or Station Indicator, L. Goldstone, 489,941, 
Electrical Indicator, L. O. Chatfield, 440,013. Mlectricai Burgiar-Alarm, 
F. Pierce, 410,115. 

Clocks: —Electric Actuating Device for Pendulum Clocks, J. H. Dyson, 439,898. 

Conductors, Conduits and Insulators :—Guide for Machines for Covering _ 
Wires, J. McCahey, 489,675. Insulating Composition, T. D. Bottome, 430,706. 
Insulator for Electric Conductors, W. Kessler, 440,042. 

Distribation :— Methods of and Apparatus for Connecting Dynamos, C. T. 
Childs, 439,929. 

Dynamos and Motors :— Electric Motor and Generator, A. Gartner, 439,775. 

. Electrical Generator, F. L. McGahan, 489,974. Automatic Regulator for 
Dynamos and Motors, F. J. Cleaver and G. Fassold, 440,016, 

Galvanic and Thermo-Electric Batteries :—Standard Galvanic Cell, E. 
Weston, 439,787. 

Lampe and Appurtenances:—Electríc- Arc Lamp, Н. C. Shubert, 439,904. 

Miscellaneous :— Electric Heater, C. W. Drew and E. R. Francis, 439,724. 
Electric Log, W. P. Granville, 439,840. Rheostat, E. R. Gilbert, 499,939. 
Magnetic Separator for Grain, E. von Syo, 440,070. Electric Heater, C. H. 
Talmage, 440,071. 

Rallways and Appiiances :—R. M. Hunter, 439,662. Trolley-Line Switch 
for Overhead Electric Conductors, W. L. R. Emmet, 439,746, Electric Rad- 
way, M. W. Dewey, 439,867. Adjustable Trolley and Guard for Electric 
Wires, L. 8. Hoyt, 440,106. 

Secondary Batteries :—Secondary Battery Plate, A. E Woolf, 430,850.  Elec- 
trode for Secondary-Batteries, J. B. Ents and W. A. Phillips, 440,023. 
Method of Making Electrodes for Secondary Batteries, J. B. Enta and W. 
A. Phillips, 440,024. 

Telegraphs :—Telegraph-Key, W. A, J. Kohrn, 439,959. 

Telephones and Apparatus:—Zoider for Telephone Receivers, F. Т. 
Tinning and W. K. 8. Tinning, 440,091. Telephone, 8. Bergmann, 440,098 
Automatic Toll System for Telephone Pay Stations, H. C. Root, 440,118. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT 


OTTO GAS ENGINES IN ELECTRIC LIGHTING. 


Ir has long since been acknowledged, and proven over and 
Over again by theoretical calculations, that no method of power 
roduction can reach as high an economy in the utilization of the 
heat units combined in the fuel as is obtained in the gas engine. 
This fact has spurred on the makers of gas engines to build larger 
sizes of engines every year and while the high prices for gas 
charged to the public restricts the size of engines used by it to 
those of less than 20 h. p., the gas companies themselves, consum- 
ing the gas as it is made on their own premises without charging 
it with the expenses of distribution, have had occasion to try 
practically the theories advanced for gas power; and as many of 
them operate electric light stations, it is in these that the gas 
engines were placed, varying in size from 50 to 100 h. p. 

Ав it is the economy of the power in electric stations that 
makes; the dividends, this departure with the gas companies, who 
are familiar with gas matters and would incline to the use of gas 

ower more naturally than any other power users, was not only a 

appy one as far as they themselves were concerned, but it led 
others to make use of simple methods of gas production and 
utilize them in connection with engines. 

At the Otto Gas Engine Works, in Philadelphia, we saw recently 
three engines of 100 h. p. each—for one order and intended to be 
used in conjunction with a producer gas system, which is to bring 
the coal consumption down to less than 114 pounds per horse- 
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motion to the various devices for admission of gas and air, ignition 
of same and exhausting of burnt The ignition is effected 
by incandescent tubes, instead of by slides and flames. 

At Rockville, the gas made is that known as water gas, made 
from anthracite coal and some oil is added to give illuminating 
power. Reducing the value of the oil to pounds of coal, taking 
into account their relative cost, and comparing the yield of 
gas of these materials with the cubic feet consumed by the 
engines it is found that less than two pounds of coal are consumed 
in Rockville for each horse-power hour. 


RECENT WESTINGHOUSE WORK. 


The month of December promises to bring such a great amount 
of new business to the Westinghouse Electric Company, that it 
will probably receive the credit of being the ** Red Letter Month" 
of the vear. A large number of the older alternating current 
central station plante have made contracts with the company for 
an increase in their Cen and among the new plants is one to 
be established at Kirkville, Mo., and another at Taylor, Tex. 
Each of these plants will have a capacity of 750 A. C. 16 c. p. 
incandescent lamps to start with, but it is expected that this will 
have to be increased very shortly. 

Including these two new stations, the Westinghouse alternating 
current system is now operated in more than 850 central station 

lants. e total capacity of these stations aggregates 700,000 
amps. This is understood to be the greatest record of any elec- 
tric manufacturing company in the world. 

The street railway business of the Westinghouse Electric and 
Manufacturing Company is increasing in the manner which 
man'fe-ted itself from the very first day the company commenced 


NEw 100 HorsE POWER OTTO Gas ENGINE. 


power per hour. This result has perhaps never before been 
arrived at, even by the best and most modern compound steam- 
engines. We understand that the English makers of gas engines 
have supplied gas producers in conjunction with engines to pro- 
duce as high as 500 h. p., and that numerous power users requir- 
ing as low down as 39 h. p. find it economical to avail the ves 
of gas producers. 

At the Philadelphia Otto Gas Engine Works a producer plant 
for 750 h. p. is now in course of erection for their own use as well 
as for experimental purposes and it will interest our readers to 
know that this method, as far as its use in this country is con- 
cerned, is used for electric light stations only. 

Among the gas companies using power, we may mention 
the following :—Racine, Wis., Gas Light Co., 90 h. p., running 80 
arc lights ; Woonsocket, R. I., Gas Light Co.. 100 h. p. arc and 
alternating incandescent ; Oshkosh, Wis., Gas Co., 100 h. p., in 
course of erection ; besides companies in Rockville, Conn., Grand 
Forks. N. D., Sioux City, Iowa, Atlantic City, N. J., Hamilton, O., 
and numerous other places. Quitea number of engines have been 
installed in isolated plants such as that of Potter Palmer, Chicago, 
C. F. Brush, Cleveland, Ed. Weston, Newark, N. J., the Electric 
Car Co.. of America, Philadelphia, etc. 

The Rockville Gas Co. has recently added to its 80 h. p., another 
engine, indicating a maximum of 120 h. p., which is illustrated in 
the accompanying engraving and which is the largest built up to 
the present time by any manufacturer, here or abroad. It is 
arranged with two cylinders, placed one above the other, and a 
gear shaft running near a centre line between the two gives 


to take ordera for the equipment of electric street cars. The 
department is occupied day and night to its full capacity &nd the 
motors are now expected to be turned out as rapidly as they are 
demanded. Springfield, Ill., is the latest road in operation with 
the Westinghouse electric motor system &nd everything started 
off with the greatest success. 


INSTALLATIONS OF THE EVANS FRICTION CONE SYSTEM. 


The Evans Friction Cone Co., of 85 Water street, Boston, have 
received contracts for their friction system for the followin 
plants : Lebanon (N. H.) Electric Light and Power Co., one 
light alternator ; W. S. Griffith & Co., Philadelphia, Pa., two 200 
light Mather dynamos ; Washington (Pa.) Electric Light Co., one 
500 light alternator; Hopedale (Mass.) Electric Car Co., two 80 
h. p. generators; National Transit Co., Oil City, Pa., one 140 light 
dynamo ; Rhodes M'f'g Co., Philadelphia, Pa., two 80 light dy- 
namos: A. M. Church & Co., Troy, N. Y., one 20 arc light and 
one 50 light incandescent ; Clinton (Mass.) Gas Light Co., two 45 
arc light, two 650 light alternators and one 80 h. p. generator ; 
Worcester (Mass.) Polytechnic Institute, one 500 light alternator 
and one 250 light incandescent: Edison General Electric Co., 
Broad street, New York, one 180 light dynamo; Belfast (Me.) 
Electric Light Co.. one 500 light alternator and one 300 light alter- 
nator; P. H. Glatfelter, Spring Forge, Pa., one 400 light incan- 
descent and one 20 full arc; Seamless Rubber Co., New Haven, 
one 100 light dynamo; making a total up to date of 4,000 h. p. 


equipped. E 
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THE MANHATTAN ALARM CLOCK. 


The uses to which electricity can be applied in the home are 
becoming more and more manifold each day. 

Clocks with attachments for bringing an electric circuit into 
action are not new, but their application has been in connection 
with more or less elaborate apparatus, chiefly burglar alarm work, 
where they are used to connect and disconnect the battery at cer- 
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THE MANHATTAN ALARM CLOCK. 


tain hours. The accompanying cut shows an ingenious combina. 
tion of a clock with circuit-closing mechanism, battery and bell. 
It is intended to take the place of the old-fashioned mechanical 
alarm clock which, with its few seconds ring. is the best that has 
been done upto this time. The great difficulty with this old 
clock is the short duration of the alarm, and here is where elec- 
tricity steps in. The Manhattan clock is set in the usual man- 
ner to ring at & certain hour, and the movement of the clock 
throws into circuit a vibrating bell which will ring for about two 
hours, unless switched off. The cut shows binding posts on the top 
of theclock ; but the legs of the clock may also serve as this feat- 
ure, which allows the clock to be detached and used as an ordi- 
nary timepiece. Small receptacles are placed on the top of the 
box, to which are connected the wires to the bell and battery, 
and when the legs of the clock are set into these receptacles they 
serve as binding posts, being insulated from the metal body. The 
whole arrangement is handsomely mounted, the box containing 
the battery being made of hard wood, polished. The Manhattan 
Electric Supply Co., 36 Cortlandt street, this city, are the manu- 
facturers of this useful novelty. 2 


F. SARGENT, M. E. AND E. E. 


Mr. F. Sargent has recently established himself at 215 Dear- 
born street, Chicago, as a consulting electrical engineer, havin 
long recognized the fact that there existed a field for experienc 
engineers well posted in modern appliances and approved methods 
of construction, who were ih a position to give unbiased advice to 
the investor. Mr. Sargent entered in 1875 the service of John 
Elder & Co., the famous Clyde engineers, who by the way, were 
the first to introduce both the compound and the triple expansion 
engines. He spent seven years in their shops and drawing offices, 
aud took an active part in the designing and constructing of com- 
pound engines ranging from 500 to 15,000 h. p. indicated ; as well 
as heavy gearing and mill work. The next four years were spent 
with prominent American firms designing steam. mill and mining 
machinery. He then became connected with the Edison Company, 
spending five years down to date, as chief engineer of the Western 

ison Co., superintendent, Chicago Edison Co.; chief engineer, 
Edison United Mfg. Co 
General Electric Co. TD | 

Mr. Sargent does not intend going into construction work, but 
simply furnishes the necessary data and supervision for the com- 
plete installation of plants. 


„ and assistant engineer-in-chief, Edison 


EUREKA TEMPERED COPPER ON ENGINES. 


The following communication was recently addressed to the 
Eureka Tempered Copper Co., of North East, Pa., by the Pitts- 
burgh Traction Co., E. W. Davis, superintendent :—*‘ 1 have great 
pleasure in being able to testify to the excellent quality of your 
tempered copper. We have been using a guide shoe made of it 
on & 500 horse-power Corliss engine for the past six months; it 
looks as well to-day as when we put it on. We are also паше 
your metal for connecting rod boxes оп а 35 horse-power Ва 
engine, making 300 revolutions per minute. We find it takes 
much less oil than any other metal we have used, and runs much 
cooler. We intend equipping all our engines with your tempered 


copper,” 


THE ELECTRICAL ENGINEER. 
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THOMSON-HOUSTON PLANTS. 


The Western Isolated Lighting 5 of the Thomson- 
Houston Electric Company have c contracts with the East St. 
Louis Packing and Provision Company, East St. Louis, III., for 
800 incandescent lights; 

Montgomery, Ward & Co., 111 Michigan avenue, Chicago, for 
400 incandescent lights; 

The Missouri Car and Foundry Co., of St. Louis, Mo., have 
bought of the Thomson-Houston Electric Co. through their St. 
Louis agent, the arc light dynamo exhibited during the recent 
exposition, 


PASS & SEYMOUR'S CHINA SPECIALTIES. 


Pass & Seymour, manufacturers of china for electrical pur- 
poses, at Syracuse, N. Y., have succeeded in making a china for 
electrical pur that, they believe, far exceeds in strength any 
china heretofore made for the trade. Some of their customers 
are riveting brass work directly to their china pieces, and volun- 
teer the statement that there is less than 1 per cent. loes of the 
china pieces in so doing. 


THE BRADNER ADJUSTABLE HANGER FOR INCAN- 
DESCENT LAMPS. 


WE illustrate herewith an excellent novelty, the Bradner 
adjustable hauger for incandescent lampe, which has just been 
put on the market in the East by the McCreary Electrical Specialty 

., Of 18 and 20 Cortlandt street, and in the West by the Elec- 

trical Supply Co., of Chicago. This 

oooO i device consists of a suspended differen- 

. — tial pulley enclosed in a neat brass 
thell. The flexible cord is wound 
several times around the large drum, 
passed through an opening and around 
the small drum; the lamp and shade 
Leing perfectly balanced by the 
weight of the pulley, the lamp will re- 
main in any position between ceiling 
and floor. Should the lamp and fix- 
ture be heavier than the pulley alone 
there are small weights provided with 
each pulley, that fit a recess in the 
large end of the pulley, and by insert- 
ing one or more of these weights the 
balance can easily be made perfect. 

Size A is especially adapted for all 
tingle light pendants in offices, stores, 
libraries, etc. Size B is for engravers, 
p'inters, factory and mill lights, the 
pulley being held in a stout wire cage. 
Size C is extra heavy for chandeliers. 
umbrella and cluster lights of all 
kinds. 

Mr. C. C. Foster, the secretary of 
the company, has just returned from 
a six weeks’ trip through the West. 
He reports business as excellent and 
has received larger orders than ever 
before. 


THE WAY TO SPELL ALUMINUM. 


We are pleased to note that that ad- 
mirable electrical journal, THE ELEc- 
TRICAL ENGINEER, has joined the 
great majority of American technical 
journals and technical men in styling 
the latest addition to the list of chea 
and useful metals aluminum, an 
not aluminium, which latter desig- 
nation it had previously been using, 
5 and which latter is still, we regret to 
say, the more common form in England. That a change will 
come soon there also, we cannot doubt. | Reason, analogy, 
euphony, the history of the metal, the practice of all the large 
manufacturers, the genius of the language, which strongly leans 
toward the shortest form for all words in common use, АП favor 
the shorter term. Unfortunately, chemists, naturalists and such 
like folk have rather a leaning the other way, toward using the 
longer form of any name when there is a choice, as seeming the 
more scientific and abstruse. While the metal was a mere 
chemist’s curiosity, they had their way unchecked, and so man- 
aged to interpolate another syllable into a word used only by 
themselves. Now that it is coming into common use, it is be- 
coming already clear that this unwarranted interpolation will 
not stay put."—ZEngineering News. 


x —— 
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THE BECKER VERTICAL MILLING MACHINE. ' 


THE development of the electrical arts has created a demand 
for & machine which should be adapted for use on medium light 
work, and this has been successfully met by the machine illus- 

in the accompanying engraving. In this machine, known 
as the No. 2 Becker Vertical Miller, there is employed an entirely 
new principle of the application of motion to the cutter spindle, 
by which means the friction of all belt strain, common to all or- 
dinary milling machines, is done away with, utilizing the power 
thus gained, on the cut. With the cutter spindle and bearing 
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The hollow spindle is made of tool steel hardened and ground 
inside and out, running in aluminum bronze bearings. 

The No. 1 machine is intended for the most delicate kind of 
metal engraving, being like No. 2 in all respects, except in size 
and weight. 

The No. 8 miller is designed for heavy milling. It has hollow 
spindle with taper socket for Browne and Sharpe end mills, power 
feed, and rotary chuck with power feed for milling arcs, seg- 
ments, etc. 

These machines are built by the John Becker M'f'g Co., of 157 
Pearl street, Boston, Mass. 


THE BECKER VERTICAL MILLER. 


entirely relieved from the usual strain of the belt, the spindle can 
be successfully run 10,000 revolutions per minute without any 
heating of bearings, or danger to cutter. This machine at 8,000 
rev. per minute will carry a cutter 14" in dia., AM deep in brass or 
composition ten running inches per minute. For large cutters 
the speeds range from 240 to 1,400 rev. per minute ; smaller mills 
from 2,400 to 10,000 rev. Thecounter-shaft has two sets of drivin 
pulleys for two ranges of speeds. For surface milling with a 2" 
end mill it is on a large variety of small work superior to the 
planer both in speed and quality of work. 

The No. 2 is specially recommended for use in machine shops 
where experimental electrical work is made a specialty. It is 
also specially adapted for metal engraving, as it will carry delicate 
cutters at the rate of over 10,000 revolutions per minute. 


A GLASS TELEPHONE SWITCHBOARD. 


A plan to effect a saving of labor has recently been discussed 
in the New York telephone office. It is the project of a Chicago 
man, who proposes to make switchboards entirely of glass plates 
or sections, each containing 100 plug sockets. The board will be 
arranged horizontally. Each hole will be partially filled with 
mercury, which will afford a dust-proof contact. By this ar- 
rangement it is claimed that 24,000 metallic circuits may be 
handled on a section measuring 3 by 5 feet. The lines will be 
disposed in banks of 100 each, and a set of 100 line terminals will 
be contained in one glass plate 3 by 8 inches, including a space 
for numbers. Noannunciators are to be used, and the orders will 
be taken directly by the operator without any preliminary signal. 
In other words, her ear will be always on the telephone line. 
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STANLEY AND HALL. 


This well known and enterprising firm of electrical manufac- 
turers, 92 and 84 Frankfort street, have recently brought out a 
number of novelties, one of which is their new combination arma- 
ture rod and hammer to be used in connection with their popular 
dust proof bell, to which it forms a neat and effective comple- 
ment, meeting the objections to the old style of rod in general 
use. 


Stanley & Hall have lately 5 and distributed amon 
their friends and customers a very handy and pretty nickel plat 
screw driver, all metal from handle butt to business end. They 
have also got ou“, in the same philanthropic spirit, a useful little 
6 inch pocket rule of celluloid ivory, made to fold, and divided off 
in eighths of an inch. 


THE SPERRY CO'S. NEW LIGHTNING ARRESTER. 


WE illustrate on this page the new lightning arrester recently 
brought out by the Sperry Electric Co., of Chicago. The cuts, 
Figs. 1 and 2, show the method of operation clearly. The ap- 
pliance is shipped by the company, with all their plants, and is 
very effective, owing to the fact that while it clears the lines 
thoroughly of invasive static charges it is free from liability to 
short circuit the dynamo on itself. It is said that through its 
automatic action and instantaneous recovery it answers its purpose 
to admiration, having been known to dispose of more than a 
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FiGs. 1 AND 2.—THE SPERRY Co.’s NEW LIGHTNING ARRESTER. 


dozen lightning discharges in a single storm. The arrester iscare- 
fully mounted on & neat wooden base as shown, and the exposed 
metallic portions are nickel plated. The company invite corres- 
pondence as to this meritorious device. 


PHILADELPHIA TRADE NOTES. 


WARREN WEBSTER & Co.—The ‘‘ Vacuum” Exhaust Steam 
Economizers manufactured by the above named company, are en- 
joying a brisk demand and are day by day becoming more appreci- 
ated by 
end of the line (and most of them are). The recommendation we 
print below is a fair sample ofmany letters received by Mr. Webster 
containing spontaneous expressions of enthusiastic gratification 
with the performance of the economizer.” We omit the name 
о оо whose performance was not во satisfactory as the 

ebster's : 


AMERICAN TUBE AND IRON Co., | 
Middletown, Pa., Oct. 10, 1890. 
Messrs.’ Warren Webster & Co., Philadelphia, Pa. 


Gentlemen: After having made a trial during the past two 
months of your 500 horse power ‘‘ Vacuum” Exhaust Steam 
Economizer at our Youngstown mills, we found it to give an 
average of 10 degrees higher temperature of feed water than the 
temperature gotten from the 500 horse power ———. The condi- 
tions during the tests were the same; and we accept it, as it ful- 
filled your guarantee. 

Please hurry delivery of the one we ordered for the machine 
shop boilers, and oblige. Yours truly, etc. 


The new catalogue of Warren Webster & Co. will be found in- 
teresting to central station men, and will be promptly mailed upon 


application. 
* 


central station men who are anxious to save on the coal . 
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WESTERN TRADE NOTES. 


THE FoRT WAYNE ELECTRIC Co. have recently made an in- 
crease of 500 lights to the Litchfield mine plant. Mr. W. J. Buck- 
ley has just closed contracts for 120 Wood arc lights and 650 in- 
candescents of the 1 system with Armour & Co., 
Kansas City, Mo. Mr. J. E. Keelyn has sold . 
& Co. 50 Wood arc lights and 400 incandescent lights. is com- 

any have just put upon the market a new dynamo of 80 2,000 c. p. 
amps capacity. The machine is of the well-known Wood pattern. 
and, it is said, the largest size of arc dynamo that has ever been 
made commercially practicable. Among other recent sales are 
two plants sold to Philadelphia, one of 360 arc lights, Wood sys- 
tem, and the other comprising five 1,000 and one 650 Slattery 
alternating incandescent machines. The Fort Wayne Electric Cc 
are making arrangements for equipping the West End line at Ft. 
Wayne, Ind., with the Slattery system of sto battery cars. 
The Municipal Electric Light and Power Co., of St. Louis, Mo., 


.have ordered.an addition of 800 arc lights of 2,000 c. p. from the 


Ft. Wayne. Electric Co., making a total of 3,675 2,000 c. p. arc 
lamps sold by the Ft. Wayne Co. to St. Louis and now burning on 
the streets here. 

THE MATCHLESS METAL POLISH Co., No. 88 Market street. Chi- 
cago, recently received through the Department of State at Wash- 
ington the bronze medal and certificate of award for the best 
metal polish exhibited at the Centennial International Exhibition 
held at Melbourne in 1888. On the obverse is a likeness of Queen 
Victoria, and on the reverse side isa wreath composed of the Brit- 
ish oak and the Australian wattle. The two ends of the wreath 
are bound together at the stem by a true lovers’ knot. In the 
centre is the motto, ** Artibus Dignis Honor Insignis," and the five 
stars of the Southern cross. The distinction was won in competi- 
tion with metal polishes from France, Germany, England and 
other countries. 

MR. J. R. MARELE, of the Markle Engineering Co., of Detroit, 
Mich., accompanied by Mr. Thomas P. Whittier, was a caller at 
this office last week. hey are busily engaged in working out a 
number of new and valuable specialties for electrical work. 

Mr. W. S. LOVE, secretary of the Pond Engineering Co., of St. 
Louis, has been in town for some days visiting their Chicago office. 
Mr. Albert Blanchard, the well-known Chicago representative of 
the company, has been so loaded down with filling orders and 
looking after construction work that Mr. Love's assistance has 
been very welcome to him. 

THE THWING ELECTRIC Co. are busily engaged in fitting up 
their new factory at the corner of Lake and Peoria streets. is 
company will manufacture incandescent lamps and various other 
electrical specialties. 

THE NUBIAN IRON ENAMEL Co., W. Jackson street, Chicago, 
are doing a very large business in their iron enamel paint and 
other specialties. Their enamel is especially suited to electrical 
work, such as coating arc lamps, dynamos, etc. 


NEW ENGLAND TRADE NOTES. 


THE STANDARD ELECTRIC COMPANY, OF VERMONT, have sold a 
500 light standard dynamo to the Overman Wheel Company, at 
Chicopee Falls, Mass. 

Mr. D. C. SPRUANCE, of the Star Electrix Company, of Phila- 
delphia, was in Boston this week looking up business in the in- 
terests of hiscompany. Mr. Spruance has had a wide and thorough 
experience in electrical work in various fields and different capaci- 
ties, and knows well what to offer to the electrical trade in the 


‘way of interesting novelties. They are at present pushing the 


Star switch and electric attachments for gas brackets, which are 
having a large sale. Mr. Spruance js associated in his new enter- 

rise with Mr. Norman Marshall, who is well known in New Eng- 
and, and who has also had a wide training in electric light busi- 
ness. aoe such a combination and good goods to offer, success is 
assured. 

THE ECONOMIC ELECTRIC AND MANUFACTURING COMPANY, at 
Brockton, threw their factory open to the inspection of the Brock- 
ton Commercial Club this week, and showed the members the 
mysteries of the manufacture of incandescent lamps. Business 
has been steadily wing with this company, and they now 
have a brisk demand for their goods. At present they are stretch- 
ing every nerve to increase their plant, and are daily adding to 
their capacity, installing pumps as fast as they can be built. The 
anpe have now been well tested, and have given remarkable 
results, both for efficiency and lasting qualities. 


ST. LOUIS TRADE NOTES. 


THE SOUTHWESTERN ELECTRICAL ENGINEERING Co. have taken 
uarters with the St. Louis Electrical Supply Co., at No. 408 N. 
ighth street, where they will continue their usual line of work 

in electrical engineering and construction work. 

VAN Nort Bros. have taken quarters at 515 Walnut street and 

will carry on a general business of electrical engineering and 
construction work. 
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LATED WIRES AND CABLES.—I. 
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Fig. 1. 


writer, that a simple and practical description of the meth- 
ods and apparatus employed in making tests for insulation 
resistance, inductive capacity and conductor resistance, 
would probably be welcome to those who find it necessary 
to include such work in the catalogue of their daily duties, 

It is not a difficult matter for anyone who exercises a lit- 
tle ordinary care to make the usual tests referred to if the 
instruments are properly set up for him and nothing goes 
wrong; but it is not unusual to find a man take very kindly 
to working in this way and yet not have more than a very 
vague idea of what he is actually doing, and why certain 
manipulations of the battery and keys give certain results 
and certain other manipulations give quite distinct results. 
For this and other reasons, in preparing these articles I have 
decided to confine myself strictly to the most simple 
methods (which, be it stated, are those most generally 
used), and to describe them very fully, avoiding mathe- 
matics as far as possible. If after following me through 
these first courses in the science of electrical testing, any 
budding expert has acquired an appetite for stronger meat 
and more of it (as I sincerely hope he will) let him turn to 
Kempe, where he will find it in abundance. 

A wire or cable to be used for telegraphic or telephonic 
purposes is submitted to three distinct tests, in order to de- 
termine its insulation or dielectric resistance, inductive or 
electrostatic capacity, and conductor resistance. The con- 
ditions of the wire are generally referred to as insulation, 
capacity and resistance, and the greatest of these three is 
insulation. 

When we test a wire for insulation or dielectric resist- 
ance, we simply measure the resistance offered by the in- 
sulating covering to the passage of a current of electricity 
from the conductor to the ground. This is done by charg- 
ing the wire from a powerfal battery, the distant end of 
the wire being free, or disconnected, and the current being 
allowed to pass through a delicate galvanometer before en- 
tering the wire or cable. Now, it is clear that as the far 
end of the wire is not connected to anything, the onl 
escape for the current is across the insulation to бош. 
А certain amount of current escapes in this way, causing 
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a deflection of the galvanometer needle. 
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By comparing 
this deflection with that obtained by allowing the current 
to flow to ground through a known resistance we arrive at 
the resistance of the insulation. 

It stands to reason that the first operation is to obtain 
this standard deflection with which the deflection given by 
the cable is to be compared; this is called “taking the con- 
stant of the galvanometer,” and the deflection obtained is 
generally termed the constant. 

Fig. 1 shows diagrammatically the arrangement of in- 
struments for getting the constant. One pole of the bat- 


tery is connected to earth, and the other to one terminal 


of the galvanometer, the second terminal of which is 
joined to one side of the high resistance, the other side of 
the high resistance going to earth. 

Here we have a complete circuit through the galvanome- 
ter coils and high resistance, and the galvanometer needle 
is deflected over a certain number of divisions of the scale, 
and remains steady at that point, as long as no variation 
takes place either in the strength of the battery or in the 
amount of resistance in circuit. In this way we know how 
much the galvanometer needle will be deflected when a 
certain resistance is offered to the current from the battery. 
The deflection is noted and constitutes the galvanometer 
constant. By comparing the deflection obtained from the 
cable with this deflection, the insulation resistance of the 
cable, in terms of the resistance used in taking the con- 
stant, is arrived at. In practice, as we shall see further on, 
the galvanometer is always shunted when taking the con- 
stant, so that only a fractional part of the current shall 
pass through the galvanometer coils, but for the sake of 
clearness the sbunt is not shown in the diagram. 

In Fig. 2 the cable is substituted forthe high resistance 
shown in Fig. 1. The cable is charged up from one end 
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by the battery, the far end being free,"and'the current 
passes to earth across the dielectric, much in the same way 
as it would through the coils of the high resistance. A 
slight leakage of current takes place along the whole 
length of the cable, and the longer the cable the more leak- 
age there will be. The passage of the current through 
the insulation to ground will be more readily understood 
if the dielectric he considered, as it really is, merely a 
conductor of very high resistance, one side being in close 
contact with the earth|and the other side connected by 
the cable conductor, which, of course, makes perfect con- 
tact with the dielectric along its whole length. In this 
case the dielectric merely takes the place of the high re- 
sistance, the conductor of the cable being the connecting 
wire. It is plain, therefore, that the leakage will vary di- 
rectly as the length of the cable, which constitutes the 
cross-section of the conductor whose resistance we are 
measuring; the longer the cable, the greater the cross- 
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gection of the conductor and the lower its resistance; while, 
if the cable is short, the cross-section of this high resist- 
ance conductor will be correspondingly decreased, causing 
& proportionate increase of resistance. The length, of 
course, is always the same, being merely the thickness of 
the dielectric. 

The simplest method of measuring the electrostatic 
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capacity of an insulated wire or cable is by comparing the 
charge of electricity which it is capable of receiving, with 
the charge of a standard condenser of known capacity. A 
condenser is practically a Leyden jar in a small space, and 
consists of a number of plates of tinfoil alternated with 
plates of mica or paraffined paper. On connecting one 
pole of a battery to one set of the tinfoil sheets, the other 
pole of the battery and the other set of tinfoil sheets being 
connected to earth, the condenser is charged to its full ca- 
pacity, the charge on one set of plates inducing another of 
opposite sign on the other set of үе This arrange- 
ment is shown diagrammatically in Fig. 3. 

If now we connect the terminal of the condenser, which 
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was first connected to the battery, to earth through a gal- 
vanometer, as in Fig. 4, the charge is released, and a dis- 
charge to earth takes place, producing a sudden throw of 
the galvanometer needle. This deflection is noted. The 
discharge from the cable can now be obtained in the same 
manner. The cable itself is practically a condenser, the 
conducting wire being one plate, the outer sheathing the 
other, and the dielectric the separating medium. If, as in 
Fig .5, we connect the battery to one end of the conductor, 
the far end being left free, the cable will be charged up in the 
same way as the condenser. After charging for a few 
seconds the battery is disconnected and the cable is allowed 
to discharge to earth through a galvanometer, as shown in 
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Fig. 6. The deflection produced is noted, and dividing it 
by the deflection obtained at the discharge of the standard 
condenser, we arrive at the capacity of the cable in terms 
of the capacity of the standard condenser. 

In Fig. 7 is shown diagrammatically the method of 
measuring the resistance of a conductor, by means of the 
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Wheatstone bridge. One pole of the battery is connected 
to the centre of the bridge at a, the other pole being put 
to earth. The conductor is connected to one end of the 
bridge at c; and to the other end, at B, is connected ар 
adjustable resistance; both the conductor and the adjust- 
able resistance being also connected to earth. Between в 
and c is placed the galvanometer. The current from the 
battery divides at А and goes to earth partly by way of 
л and the cable, and partly by way of 4 B and the ad- 
justable resistance. It is obvious that if the branches 

etween A and the earth are not of equal resistance, there 
will be a difference of potential between B and c, and, 
there being a connecting path between them by way of the 
galvanometer, a certain amount of current will pass from 
one point to the other, producing a deflection on the galva- 
nometer. 

By consulting the diagram, the aptness of the term, 
Assuming the 
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arm B A с to be the;beam of a balance, and the galvanom. 
meter to be the pointer, it is obvious that the pointer will 
only be at zero, when the objects attached to B and c are 
exactly equal, assuming the two arms to be of equal value. 
If a deflection is produced on the galvanometer it is a sign 
that there is a difference of potential between в and с, 
and that consequently the resistance connected to в is not 
equal to that connected to c. As the latter is the fixed 
resistance to be measured, the adjustable resistance must 
be altered until there is no deflection on the galvanometer. 
This shows that the battery current dividing at A flows in 
equal proportions towards B and c, producing equal poten- 
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tials at those points; consequently, the resistances attached 
to B and c are now equal, and the resistance of the cable 
is ascertained by observing the amount of resistance in the 
adjustable coils. 


CHICAGO AND THE BRAGG FIRE ALARM HITCHING PATENT. 


e The Indianapolis electricians are doomed to be disappointed 
if they expect to get $100,000 royalty on the Bragg patent from 
Chicago," says Electrician Barrett. 

In an Indianapolis dispatch it is claimed that under a recent 
decision of the Supreme court in favor of the owners of the Bragg 
patent for releasing the horses and dropping the harness upon 
them simultaneously with the sounding of the fire alarm royalty 
to the extent of $100,000 can be collected from Chicago, St. Louis, 
and other cities now using this system in their fire department. 
„Chicago,“ says Mr. Barrett, has not used the system since it 
was patented. Three years before the patent was secured we 
used the plan, but discarded it because it was not suited to our 
purposes. We now use our own system." 
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THE LA ROCHE SYSTEM AT DEVON, PA. 


THE incandescent light, which had until within recently 
been confined mainly to the larger cities, is rapidly making 
headway in the smaller towns, and even to-day we see the 
installation of incandescent plants in towns where it would 
have been considered absurd to enter upon the commer- 
cial distribution of electrie light but a short while ago. 
As an instance of this we note the recent starting at Devon, 
Chester Co., Pa., of a station operated by the Devon Elec- 
tric Light and Power Co. 

The entire electrical plant was built and equipped by the 
La Roche Electric Works, of Philadelphia, and for that 
purpose there were installed two 400 light La Roche dy- 
namos (of the type familiar in a large number of isolated 
plants), one 80 h. p., Beck high speed engine, and a 100 h. 
p- boiler. The system of line construction adopted em- 
bodies quite a number of novel methods and a potential of 
110 volts is carried on the entire system. 
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THE GEYER-BRISTOL INTEGRATING METER FOR 
CONTINUOUS OR ALTERNATING CURRENTS. 


As originally designed and described before the Ameri- 
can Institute of Electrical Engineers,’ the Geyer-Bristol 
meter was a self-registering instrument, which made a 
continuous record in ink on a uniformly moving chart. 
For commercial use, however, an . type of meter 
is most desirable, and it was with a view of meeting this 
need that the form described below has been designed. 
The Geyer-Bristol differential expansion- bar is used, which 
consists of two elements of the same metal, bound together, 
but insulated from each other except at one end. The 
elements are of such relative cross section that one is heated 
to a greater degree by the passage of the current, than the 
other. The resulting deflection due to the difference in 
expansion of the elements gives an indication of the 
amount of current. In the application lof the bar for a 
self-registering meter a pen is attached directly to the free 
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La RocHE CENTRAL STATION PLANT, DEVON, Pa. 


Great care has been taken to maintain the potential equal 
in every part of the circuit, and at no point does the drop 
exceed 2 per cent. The success already obtained with the 
plant is such that it will be increased to double its capacity 
during the coming winter. The accompanying engraving, 
made from a photograph, is the first ever made of a La 
Roche central station plant, and shows the plant installed, 
which has worked without interruption since its inaugura- 
tion. 


A LABORATORY ON WHEELS. 


One of the electric lighting companies in Paris has introduced 
a traveling testing-room or ambulance laboratory for use when 
repairing cables. The van is fitted with a battery and testing in- 
struments, including a photometer, and is large enough to hold 
two persons. The plant has been in use since April last, and is 
found to work well, 


end of the bar and records the amount of deflection on a 
uniformly revolving dial. 

In the integrating form of the meter the differential 
expansion-bar is combined with a drum provided with tap- 
pets which are adapted to engage with an arm or extension 
carrier at the free end of the bar itself. The vibrations of 
the arm are directly transmitted to a register or counter by 
means of a ratchet wheel. Figs. 1 and 2 (page 556) represent 
respectively a side and an end view of the present device. At 
the lower free end of the expansion-bar an arm or extension 
is attached by a spring-plate a, the arm or extension being 
in the plane of motion or the bar, and in virtue of its spring 
connection with the bar it is capable of being moved or 
vibrat.d at right angles to the plane of deflection of the 
bar without appreciably moving the bar from the position 
it would naturally take, due to the current. The drum sz, 
is uniformly rotated in the direction of arrow 2, Fig. 2, by 
a motor or clock movement. The surface of the drum and 
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the lower edge of the extension D are of such form that 
the motion of the extension arm across the drum will 
be approximately parallel to the surface of the drum. 

The tappets shown on the surface of the drum are 
arranged to engage with the arm or extension p and to 
vibrate or deflect the same. No two of the pins or tappets 
lie in the same longitudinal element of the drum; conse- 
quently the greater the deflection of the bar the more fre- 
quently the arm or extension is deflected or vibrated. At 
the rear of the extension D and parallel to it is located a 
frame having bearings in line with the axis of the drum. 
The lower edge of the frame is above the lower edge of the 
extension D, 80 that it is above the path of the pins or tap- 
pets on the drum. 

It will be evident that when the extension р is vibrated 
by the tappets it impinges upon the swinging frame and 
imparts its motion to the frame. Upon the release of the 
extension arm, both the arm and the frame return to their 
normal positions. The swinging frame carries a pawl 
which engages with the ratchet wheel e, turning the wheel 
through one tooth at each vibration. The ratchet wheel 
could itself be one of a train of counters, or its motion may 
be transmitted to a system of counters by means of a 
worm: wheel, as shown. 

The action of the instrument will now be readily under- 

stood. When no current is passing, the expansion-bar 
stands in the position shown in Fig. 1, and the өре оп 
the uniformly revolving drum pass successively under the 
swinging frame without touching it, and consequently 
without operating the counter. Under the influence of a 
current passing through the bar, it will deflect in the di- 
rection indicated by the arrow 1 and assume a position 
corresponding to the strength of the current. The exten- 
sion arm D will thus be brought into the path of the tappets 
and will be vibrated more or less according to the deflection 
of the bar. 
t- The tappets are situated along the length of the drum so 
that the spaces between them correspond to the amount of 
deflection per ampere of current; from which it will be 
seen that the reading of the counter will be the summation 
of the current in amperes. 


Fias. 1 AND 2.—THE GEYER-BRISTOL INTEGRATING METER. 


f 


Where it is desired to increase the range of the instru- 
ment, à compound meter is used, both bars of which ulti- 
mately actuate the same counter. Suitable devices are 
also provided to automatically cause the current to pass 
through one bar or the other, according to the strength at 
the time. Fig. 3 shows a diagram of the two bars, the 
circuits, the connections and devices used for auto- 
matically causing the current to pass through one bar 
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or the other. In this diagram А в representa the more 
sensitive bar or galvanometer, and a’ B' the less sensi- 
tive bar. 1 is the dynamo or other source of current 
which ів to be measured. J is an electro-magnet, к 
its swinging armature, and L a device for placing the 
armature under tension and for regulating the tension. 
The current from the dynamo, when the parts are in the 
position shown in Fig. 3, is as follows: From the dynamo 
through the wire 12, the coils of electro-magnet 7, elements 


Ба. 8.—THE GEYER-BRISTOL INTEGRATING METER. 


a and в of bar Ав over wire 14 to element в’ of bar a’ s 
through the conductors P р’ and contact N, and over wire 
13 to the dynamo ; thus producing a deflection in the bar 
AB. The resistance offered by the elements a’ B’ to the 
current when compared with that of the conductors pp’ is 
so great that no appreciable current flows through that 
bar. Consequently it is not deflected, and the bar AB alone 
operates the integrating device as long as the current is 
maintained within the range that the bar has been designed 
for. 

If now the strength of the current becomes such as to 
exceed the range of the bar AB, the armature Kis attracted 
by the electro-magnet J. The circuit is broken at х 
through conductor pr’, and closed at m through conductors 
oo’. The current will then flow through the bar a’ в’, 
while the bar AB is not appreciably affected. 

It will be noticed that the circuit is never broken, con- 
sequently ракш at the contacts M and N will not 
occur, 80 that the danger of burning the same is averted. 


ELECTRICAL OSCILLATIONS.1 
BY PROF. J. TROWBRIDGE, 


Tue author has photographed the oscillatory discharge 
of air condensers by means of a revolving mirror making 
3000 revolutions per minute ; and he also placed a Leyden 
jar within a coil charged by a Gramme machine to observe 
whether a powerful magnetic field affected the electric 
waves. The latter has not been found, but will be further 
investigated. As regards the first experiment, he con- 
cludes that the effective capacity of an air condenser de- 
pends upon the rapidity of its vibrations, i. e., that its 
dielectric coefficient is not a constant, This Dr. Lodge— 
who has made similar experiments, as have also Boys and 
Bottomley—questions, as the у of the leads had 
been able to produce something like the observed anomaly, 
or hysteresis. 


1. Abstract of a paper presented at the British Association Meeting, Leeds. 
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TABULATED CONSTANTS FOR DETERMINING THE 
HORSE-POWER OF TRACTION. 


BY W. F. D. CRANE, M. E. 


Tk table of constants forming a part of this article will 
be found especially convenient by those who have much to 
do with traction calculations, as by its use the operation of 
finding the horse-power by the ordinary formulas may be 
much abbreviated. 

The usual formula 


WxSxkK W x 2000 x Sx sind _ 


33000 33000 h. p 
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of the weight may be in excess of the track and other re- 
sistances included in K, and the vehicle will descend of its 
own accord. 

For these reasons the table of constants given herewith 
naturally divides itself into two parts, each part being 
computed from its respective part in the modified formula 

n . 
or (K+ 2000 sin 60) = h. p.; 
or, 
Wn x . 002666 (K + 2000 sin 6) = h. p., 
in which the speed љ has been converted into miles per hour 
from feet per minute. It is convenient to remember that 


wherein Wis the weight to be moved in tons; S, the a speed of 88 feet per minute is equivalent to a speed of 


TABULATED CONSTANTS FOR DETERMINING THE HORSE POWER OF TRACTION. 


COMPUTED BY W. F. D. CRANE, M. E. 


H. F. Sur (К 4 2000 sin б). W = Load in tons, п = Speed in miles per hour. 


= Wn x .00263 (K + 2000 sin ). K = Resistance in pounds per ton. K = 


= Constants of power required to move ONE TON on LEVEL at speeds in table, with K = 10. 
required to raise ONE TON on GRADES and at speeds given. 


Constants of ADDITIONAL POWER 


W (K'H + Н) = total H. P. required. 


K 


= H. P. required on LEVELS alone for speeds given. 
W = Н. P. additional on GRADES alone for speeds and % given. 


H' on GRADES— TO BE ADDED TO HORSE POWER ON LEVELS. 


Miles H on 
a ed Levels 
our. K = 10 1% 1144 2% 216€ 8% 84 4% 416€ 54 64 74 84 94 
M .00666|| .01888 .0200 ‚0966 ‚0888 „0400 .0466  .0588 ‚0600 .0660| .0800 0933 1189 1200 
4 01333] .0266 .04001 05333 .0666 .0800 .0988|  .1006| 1200 .1888 ‚1600 1866 .2188 2400 
4 0200 „0400 ‚0600 .0800| 1000 1200 1400  .1600 1800 . 2000 . 2400 „8900 8600 
1 .0266 .0588 . 0800 .1066| 13333 1600 1866 .21388 . 2400 . 2666 . 8200 . 8788 .4266 .4800 
114 .0400 .0800 .1200 .1600 .2000 .2400 2800 98200 8600 ‚4000 „4800 5600 . 6400 .7200 
2 .0538 .1006 .1600 2188, .2666) 3200 3733 4266 4800 „5888 ‚6400 ‚1466 „8588 „9600 
26 „0666 „1888 .2000| .2666 8833 4000 4866 5833 6000 „6666 „8000 .0888| 1.066 | 1.200 
8 . 0800 1600 2400 3200 4000 4800 56000 6400 7200 8000 9600 1.120 |. 1.280 | 1.440 
814 „0988 . 1866 . 2800 8793 .4600| .5600 65330  .7406| .8400 9338, 1.120 | 1.806 | 1.498 | 1.680 
4 ‚1066 2133 3200 4266 5838 6400 7466 8533 9600 1.006 | 1.280 1.493 1.706 1.920 
414 .1200 .2400 .3600; 4800 6000 7200  .8400| 9600 1.080 | 1.200 | 1.440 | 1.680 | 1.920 | 2.160 
5 ‚1888 . 2666 .4000 5333 6666 „8000 ‚9888| 1.066 | 1.200 | 1.888 | 1.600 | 1.866 | 2.183 | 2.400 
554 1466 ‚2988 .4400| 5866 . 7883 .8800| 1.026 | 1.178 | 1.320 | 1.466 | 1.760 | 2.053 | 2.346 | 2.640 
6 ‚1600 R „4800 „6400 8000 9600 1.120 | 1.280 | 1.440 | 1.600 | 1.920 2.940 | 2.560 | 2.88 
614 1733 „8466 5200 6983 8666 1.040 | 1.218 1.386 1.560 | 1.788 | 2.080 2.496 | 2.778 | 8.120 
7 ‚1866 „8788 .5600] 7466 . 9883 1.120 1.8060| 1.418 | 1.680 | 1.866 | 2.240 | 2.618 | 2.986 | 3.860 
754 2000 ‚4000 „6000 .8000| 1.000 | 1.200 | 1.400 | 1.600 | 1.800 | 2.000 | 2.400! 2 800 3.200 | 8.600 
8 .2183 .4206 ‚6400 .8688| 1.066 | 1.280 | 1.498 | 1.706 | 1.920 | 2.188 | 2.560 | 2.986 | 8.413 | 8.840 
814 . 2266 „4588 .6800; .9066| 1.188 | 1.360 | 1.586 | 1.818 | 2.040 | 2.266 2.720 3.173 | 8.026 | 4.080 
9 . 2400 .4800 7200 9600 1.200 | 1.440 | 1.680 1.920 | 2.160 2.400 2.880 3.360 3.840 | 4.820 
10 „2666 „5888 .8000| 1.066 | 1.888 | 1.600 | 1.866 | 3.133 | 2.400 | 2.066 | 3.200 8.788 | 4.266 | 4.800 
11 . 2933 „5866 .8800| 1.178 | 1.400 | 1.760 2.053 2.346 2.640 | 2.983 3.520 4.106 | 4.698 | 5.280 
12 .8200 .6400 .9600| 1.280 | 1.600 | 1.920 2.240 | 2.560 | 2.880 | 8.9200 | 38.810 | 4.480 | 5.120 | 5.760 
18 .9406 .6933 | 1.040 | 1.8866) 1.788 | 2.080 2.426 | 2.778 | 8.190 | 3.466 | 4.160 | 4.858 | 0.846 | 6.240 
14 . 3733 .7466 | 1.120 | 1.493 | 1.866 | 2.240 2.663] 2.986 | 3.860 3.733 4.480 | 5.226 | 5.973 | 6.72 
15 .4000 .8000 | 1.200 | 1.600 | 2.000 | 2.400 | 2.800 | 3.200 | 3.600 | 4.000; 4.800 | 5.600 | 6.400 | 7.200 


speed in feet per minute; K, the coefficient of resistance 
to be overcome in pounds per ton; and 6, the angle of the 
grade. The formula consists of two parts: The first, in- 
volving К, relates to levels exclusively, and the second to 
the additional power required to raise W through the ver- 
tical distance represented by the siné of the angle of the 
grade to be асал ; thesum of thetwo, therefore, gives the 
total power required to move the weight W up an inclined 

lane. The doublesign of plus and minus is introduced, for, 
in climbing а grade, the power required on a level is aug- 
mented by the work required to raise the weight through 
sin 0; while in descending the grade the potential energy 


one mile per hour. For instance, if а car travels 500 feet 
in 50 seconds, it will have traveled 600 feet in one minute, 
which, divided by 83, gives a speed of 6.8 miles per hour. 
W, n, K, and sin 0 (the latter conveniently represented 
in per cent., or ва. many feet rise per hundred) are there. 
fore variable. Taking Ж = 10, for the sake of brevity, 
and substituting the miles per hour and per cents. of grade 
given in the table, we find therein the constants of power 
өү red to move опе ton. 
t H represent the constants of power given in the 
table required to move one ton on a level at the speeds 
given with K — 10. Then 
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Нух W K'— h. p. required on levels alone. 


K 2 2 
10 
H'x W=h. р. 


will be the additional horse-power required on grades, the 
same to be added to, or subtracted from, the horse-power 
on the level to give the total horse-power required to drive 
the vehicle when moved up-hill and down-hill, respectively. 

‘These two parts of the formula used singly in deter- 
mining the horse-power required for each, and afterwards 
algebraically added to find the total power required, will 
usually be found to be the more useful and instructive 
form in which to use the general formula, which in this 
case reduces to 

(ЖК H Н) h. p. total. 

К has been found to vary in value from 12} to 20 lbs. 
on clean raised rails, and from 20 to 56 lbs. on sunken rails. 
Perhaps 30 lbs. isa fair working average for tramways 
with the rails in good condition or wet. The influence 
which dirty tracks have upon the increased value of K and 
consequently upon the increased power necessary to move 
a self-propelled car has been frequently underestimated, 
and the safety of the motors imperilled in consequence of 
the over-duty required of them, and the success of a 
system insufficiently supplied with power bas been delayed 
by inadequate allowances in the original calculations for 
increased traction and other resistances. However, much 
of the insufficiency of power in motor systems can be traced 
more directly to underestimated losses in the motors and 
power transmitting mechanism. But a sandy or dirty track 
covered with gravel or frozen mud is alike dreaded by the 
power station manager and storage battery enthusiast. 


A few illustrations will show the application of the 


constants given in the table. 
1, Assume an electric motor car weighing, with load, 8 


tons, to pull a tow car weighing, with load, 6 tons, to 


travel on level at a speed of 15 miles per hour; K = 40. 
What is the theoretical horse - power required? 
The total load to be moved is 14 tons. Н, for 15 miles 


perhour,i8.400. Then Hx XK A Xx 14 = 22.4, 


the theoretical horse-power required. 


2. Given a motor car, total weight 9 tons, to ascend a 7. 


per cent. grade at a speed of 6 miles per hour. What is 
the estimated horse-power required, with A = 30 lbs. ?. 
Н for 6 miles per hour is .16, which, multiplied by 


9 * = 4.32 h. p., in overcoming the track resistances 


alone. 

E = 2.240, which, multiplied by 9 = 20.16 h. p.; or 
nearly 4.7 times as much power is required to alone lift 
this weight at the rate of 7 feet in a hundred, than is re- 
quired to move the car on a level at a speed of 528 feet 

er minute. "This comparison incidentally shows the vast 
influence which grades on a railroad exert in increasing the 
power required to move the cars, and the importance and 
economy of selecting routes containing the least number of 
grades, and of ascending the same at the lowest practicable 
speed. The sum of the two will give the total theoretical, 
i. e., 24.48 h. p. required. Allowing 50 per cent. as the 
combined efficiency of motors and gearing, to operate this 
car would require a draft of 48.96 h. p. upon the generating 
station. 

3. A storage battery car, weighing complete, with load 
of passengers, 12 tons is required to ascend a 5 per cent. 
grade at a speed of 4 miles per hour; Ж = 30. 

What will be the current required, assuming that the 
batteries give 180 volts at that time and that the combined 
efficiency of motors and gearing is 50 per cent? 


Hx WK'z.100 x 12x у = 3,84 h. p. 
H' x W= 1.000 x 12 = 12.8 h. p., plus 3.84 16.64 h. p. 
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Assuming electrical and mechanical losses to amount to 
50 per cent., we have 33.28 h. p. as the actual horse-power 
required, This, multiplied by 746, equals 24,896 watts, 
which divided by 180 gives 137.9 amperes. 

Some constants for speeds of miles and fractions of miles 
per hour other than those given in the table may be 
obtained by interpolating and manipulating the constants 
for the various speeds and fractions given, by simple 
addition and subtraction. Thus the constant for a speed of 
934 miles per hour will be the sum of the constants for 
9 miles + 3 miles; that is, .020 + .340 = .260 = H. 
Various constants for the grades may be obtained by a 
similar process. 

In order that calculations for the horse-power of traction 
shall be of practical valae some knowledge must exist of 
the correct value to be given K under various conditions, 
of the allowances to be made for the temporary increase of 
power required to start the car quickly, and of the wind 
resistances when running, of the increased power consumed 
In Overcoming curves, switches and obstructions, of the 
efficiency of the motors and of mechanical losses, predeter- 
minations of some of which are difficult, if not impracticable, 
to arrive at by simple calculation. Suitable provision for 
these and the exigencies arising in public traffic come 
within the experience of the traction engineer, a thorough 
knowledge of which, to be successful, must constitute a 
prominent feature of his education. 


ON KINETIC STABILITY WITH MAGNETIC FORCES.' 
BY PROF, G. F. FITZGERALD. 


Ir a perfect conductor move near a magnet there are 
currents induced in it which tend to stop the motion. If 
the conductor be perfect, the kinetic energy of motion will 
ultimately, if small enough, be all changed into electro- 
kinetic energy, and the conductor will begin to move in the 
opposite direction, and when in its former position its 
electro-kinetic energy will have been reconverted into 
kinetic energy. For instance, if a perfectly conducting 
shell were placed near three magnetic poles it would be in 
a state of kinetic equilibrium if the energy given to it by 
asmall disturbance were not great enough to drive it to 
infinity, or into contact with the magnet. It is to be re- 
marked that I have assumed the perfect conductor to have 
been brought within a finite distance of the magnet pole 
without having had currents induced in it, i. e., I have 
assumed that the body can be brought up as an imperfect 
conductor, and then changed into a perfect conductor, in 
situ. As the effect of a magnetic pole is to induce in a 
perfect conducting plane sheet currents which can be mag- 
netically represented by a pole at the reflection of the first 
pole in the sheet, it follows that with a perfect conducting 
sheet there would be no action such as, іп Arago's experi- 
ment, prevents motion of the sheet parallel to itself. 
There would, no doubt, be a gradual radiation of the 
energy due to the varying magnetic field. This would 
have a damping effect on the vibrations much the same as 
would result from resistance in the conductors. 

The system is interesting as an illustration on a large 
scale of how meteoric swarms have their energy gradually 
frittered away into electro-magnetic radiations. 


ELECTRICAL ENGINEERING IN SIAM. 


Mr. A. J. Lawson, the well-known electrical engineer, who was 
formerly Canadian agent of the Edison Co., and lately represented 
the Brush Electric Co. in the Dominion, has received the appoint- 
ment of superintending electrical engineer to the Siam Electric 
Light Co., of Bangkok, Siam. This company has bought a Mor- 
dey alternating current plant of 10,000 lights in England, and Mr. 
Lawson will have charge of its construction and operation. 


1. Abstract of a Paper read before the British Association in Section A, 
Leeds, September, 1890. ` 
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ELECTRICAL ENGINEERS. 
EMILE BERLINER. 


For so young a man, Mr. Emile Berliner has certainly 
had a most varied experience, and to hear the story of his 
life from his own lips is not one of the least pleasures of 
acquaintance with him. "The old German city of Hanover 
gave him birth in 1851, and after receiving an ordina 
education he went into a dry goods store to learn the busi- 
ness, Possibly the goods around him set his fancy to work, 
for it was in this employ that he constructed a small model 
ofa new type of weaving machine. Like many another 
young genius he was disgusted to find that he had been 
anticipated. 

In May, 1870, he emigrated to the United States, and 
took a position as ег in a fancy goods house in Wash- 
ington, wherehe stayed nearly | 
four years. In 1874, he 
ventured on to New York to 
see life—and saw it. Facile, 
courageous, inquiring, he was 
not disheartened by the buf- 
fets of fortune, but when 
work failed him in one line, 
turned readily to another. 
He took up anything that 
offered a chance to make a 
living. Не clerked, kept 
books, taught German, 

ainted backgrounds on en- 
arged tin-type portraits, and 
sold glue. Occasionally he 
practiced abstinence involun- 
tarily by getting along on 
three dinners a week, but 
combined high thinking with 
plain living by spending 
nearly all his leisure hours 
in the library of Cooper 
Institute. After a brief 
Western experience as a 
drummer up and down the 
Mississippi, he drifted back 
in 1875 to New York, aud 
secured employment as assist- 
ant bottle-washer in Fabl- 
berg’s laboratory for sugar 
analysis, at $6 per week. The 
occupation was a dreary one, 
but learning thereby the 
Scheibler method of analyz- 
ing raw sugar, he constructed 
a calculating machine for 
rapidly resolving the per- 
centages of water, crystals 
and syrup. Fahlberg, it will 
be remembered, afterwards discovered saccharine. He 
had three big balloon blue-stone cells, the first galvanic 
batteries Berliner had ever seen, and was greatly enraged 
when he caught his inquisitive bottle-washer examining 
them critically one day. 

Finding he could obtain no advance of salary in this 
position, Berliner went into a feed store on South street as 
bookkeeper and assistant salesman, and to this day is 
knowing in oats, meal, hay, corn and the eccentricities of 
Gotham’s wagon drivers. In 1876 he chanced to meet his 
old Washington employer, who did not have much diffi- 
culty in persuading him to go back and assume charge of 
the retail department. 

It happened that in 1874, a friendly German apothecary 
in New York had presented him with an old edition of 
Muller's * Physik" (1856), and from that he learned the 
rudiments of science, becoming particularly fascinated by 
sound and electricity. Soon after he stumbled across Paul 
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La Cour’s researches in phonic wheels, and this drew his 
attention to the possibility of transmitting speech by tele- 
graph wire. The idea possessed him day and night. His 
first notion was to connect two vessels filled with mercury, 
by a wire, and pass a current through. "Talking to one 
mercury surface, he reasoned, should vibrate the current 
and emit the sound at the other vessel. Lippman's capillary 
telephone nearly realized this conception. Returning to 
Washington, in 1876, with the fever of research upon him, 
he began electrical experiments, and, for the purpose of 
learning something of practical work, paid frequent visits 
to the Fire Alarm headquarters, where the operators, as is 
their wont in every office, were kind and ready to answer 
all questions. 

r. Berliner had just begun making diaphragms and 
contacts, and had looked up Bell’s patent of 1876, when 
one day, Mr. Richards, an 
operator, showed him, at his 
request, how to manipulate a 
telegraph key à la Catlin. 
* You have to press down 
harder, said Richards, 
“otherwise it may happen 
that the sounder at the other 
end will not respond well." 
The remark had probably 
been made a few million 
times before, but it had not 
been made to a Berliner; 
and the young dry goods 
clerk immediately wanted a 
thorough explanation of the 
phenomenon. “It flashed 
on me,” he says, that if 
pressure made a difference in 
an electrical contact, and 
modified the current passing 
the contact, a vibratory con. 
tact would transmit speech 
by means of undulatory cur- 
rents. In this manner, the 
telephone transmitter, now 
known asthe microphone, was 
invented." He set to work at 
once to study the principle 
just enunciated and tried to 
transmit speech, using for 
receiver an apparatus as 
shown in the Bell patent of 
1876. For a transmitter he 
used metallic diaphragms, 
; touching screws tipped with 

either platina, steel or broken 

lead pencil points. One da 

in April, 1877, he had ad. 

justed the transmitter—a soap 
box and a black sheet-iron diaphragm against a steel ball 
—to the utmost nicety, i. e., an extremely loose contact, and, 
closing the two wire ends leading to the battery he sud. 
denly heard a scraping sound coming from the transmitter. 
He had discovered, in fact, that a microphonic contact 
could be vibrated by a current, and that such a transmit- 
ter would act as a receiver of sound as well. 

How he followed up these interesting results, we will 
let Mr. Berliner himself tell. This analogy with the Bell 
telephone," he says, “struck me very forcibly, and imme- 
diately making a duplicate transmitter, two days after. 
wards I actually transmitted speech and music with these 
two simple contrivances, almost as simple as a lover’s tele- 
graph. This work was mostly done before, or after, business 
hours, or on Sundays. I now tried all sizes of instrumenta, 
and various metals as diaphragms, and шоша that dis. 
tance would weaken the effect very considerably, hit upon 
the idea of placing the transmitter in the primary of an 
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induction coil, thereby transforming the undulations into 
high tension currents, passing these over the line wire, and 
re-transforming them again into low tension currents at the 
other end, to actuate the microphone receiver. No Bell 
telephones were used in these tests, but each instrument 
was used both for transmitter and receiver. My patent 
for this was issued Jan. 15, 1878, and was later re-issued. 
Without this, practical telephone work would be impossible. 
When, soon afterwards, I was introduced by a prominent 
Washingtonian, Mr. A. S. Solomons, to Prof. Henry, this 
great scientist was particularly pleased with the use to 
which I put the induction coil. I mentioned to him at the 
time that telephone circuits were found to be affected by 
parallel wires on which Morse signals were sent. He then 
related to me that he himself had traced signals on long 
lines between two wires which were a mile apart. 

“I made some attempts to interest practical electrica] 
men in the transmitter principle, and in Jan., 1878, visited 
the New York local branch of the Bell Telephone Co., but 
they refused to pay a very modest sum for the invention, 
which was then not yet perfected. It was not until during 
the summer of the same year tbat, by request of Mr. 
Anthony Pollock, the attorney of the Bell Co., Mr. Thos. 
A. Watson, general superintendent of the Bell Co., visited 
Washington and examined the transmitter, when he imme- 
diately declared that his company would want it. As one of 
my conditions, I asked to become a member of their elec- 
trical staff, and a contract was closed in Sept., 1878, in 
New York. Returning to Washington, a few nights 
later, to prepare for leaving, I sank into a severe nervous 
prostration, which lasted seven weeks, and from the effects 
of which I suffered many years afterwards. Leaving the 
hospital, I went to New York to enter upon my new duties." 

Mr. Blake had just invented his transmitter, but it was 
not yet possible to control its functions in such a way that 
a number of instruments could be made of like quality, 
for when they were adjusted in the evening, they would 
be out of working order the next morning. Mr. Blake 
was taken ill similarly as Mr. Berliner had been, and the 
task of getting the instrument into a reliable construction 
was placed in Mr. Berliner's hands. After several months 
of labor, the conditions and gauges of the transmitter 
were so modified, and the rules were so laid down, that 
thereafter 200 transmitters were turned out per day, work- 
ing alike in quality, and keeping the adjustment to perfec- 
tion. One of the improvements consisted in re-baking the 
carbon buttons in a hydrocarbon gas retort, which made 
them very hard and susceptible of a fine and lasting pol- 
ish. During the next few years Mr. Berliner's time was 
occupied with experimenting for the Bell Co., and in 
watching the manufacture of their instruments in Boston. 

In 1881 he paid a visit to Europe, and laid the founda. 
tion for a telephone factory in Hanover (now J. Berliner's), 
which has since introduced one of the modifications he in- 
vented—the so-called ** Universal Transmitter," which can 
be used under all conditions with like superiority, and is 
exclusively used by the Austro-Hungarian government, 
and in other countries. The line Buda-Pest—Vienna— 
Prague, 800 kilometres long,is fitted up with 50 of these 
instruments. 

Returning to the United States, Mr. Berliner married 
Miss Cora Adler, of Washington, a lady whose bright and 
cheerful temperament has done much to help him in the 
cares and burdens to which the sensitive inventor is always 
heir. They moved to Cambridge, Mass., where he made 
the first studies which led on later to the gramophone, and 
where he conceived also the principle of his pyromagnetic 
generator, for which he filed a patent application as far 
back as 1885. Leaving Cambridge for Washington, he 
established a small laboratory on his return to the latter 
city, and devoted himself to a number of problems, fore- 
most among which were those connected with the gramo- 
phone. This invention, the details of which are now famil. 
iar, Mr. Berliner considers his most important published 
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invention to date. Not only does he expect to found a 
new art on it, but he believes that there will be an agree- 
ment of scientific men on the superiority of the principle of 
the gramophone, over that of the phonograph, in the per- 
fect preservation of the voice and of sounds generally. 

In 1889, he paid another visit to Europe, and has since 
formed a company for introducing a small sized gramo- 
phone. This company has orders for many thousands of 
guch gramophones, which can be sold retail at $10 apiece, 
and orders for over 70,000 copies of 5-inch discs. These 
copies are made by making an electrotype matrix of the 
original sound etchings, and this matrix is impressed in 
celluloid, a material excellently adapted for gramophone 
discs. Laboratories have been established in Berlin, 
Leipsic, Frankfort and Hamburg, and soon each city will 
have a gramophone office where voices can be taken in 
solid metal, and copies furnished in the same manner as 
photographs are now made. 

As soon as Mr. Berliner has got out an American pro- 
gramme, a public exhibition will be given before the 
American Institute of Electrical Engineers, to show the 
results with the latest improvements. 

It deserves mention that while Mr. Berliner was last in 
Berlin, Prof. Helmholtz called on him with eighteen assist- 
ants of the Imperial Physical Laboratory of Charlotten- 
burg, to inspect the gramophone and invited him to visit 
Charlottenburg as soon as the further developments in the 
invention were made. | 

Like other thinking electrical engineers, Mr. Berliner 
has made a favorite study of the problem of turning the 
energy stored up in carbon into electricity without the 
intervention of a steam engine. He believes the problem 
to be entirely solvable, but only by continuous original re- 
search and by leaving the beaten, dusty path of investiga- 
tion on the subject. 

Touching the theory of the microphonic action of loose 
contaots, he long ago held that it is the layer of air or gas 
between loose contacts which, acting as a variable resist- 
ance on increasing or decreasing thickness, produces the 
undulations ; and that carbon is such an excellent material 
for a transmitter because it has the property of condensing 
a cushion of air upon its surface. 

Among Mr. Berliner's other inventions of interest to 
electricians are his molecularium and his secondary battery. 
The former is an instrument of very simple principle, to 
illustrate the effect of the electric current by means of a 
single mechanical movement, that, namely, of the rotatory 
vibration of molecules. In his storage battery, 5 per cent. 
of alcohol is added to a Planté type of cell, with the result 
that fresh lead plates form in a few minutes. This, he 
thinks, is due to the formation of ozone in such a cell. 
Mr. Berliner has also brought out a superior spongy car- 
bon, obtained by heating ordinary battery carbon to red- 
ness for several minutes in an open fire. This burns out 
the lighter hydrocarbons, leaving a spongy or capillary 
structure which increases the power to depolarize and de- 
creases the resistance. In such a spongy carbon, the gases 
will themselves give cause to currents if a piece of un- 


burned carbon be used as the other electrode. 


LONDON ELECTRIC SUPPLY COMPANY. 


Tur machinery at the Deptford station is working in a 
highly satisfactory manner. The current that is now be- 
ing daily generated is greater than any that has yet been 
supplied. Both the 1,500 horse-power engines and dyna- 
mos are working without any hitch, and have been supply- 
ing current continuously to about 40,000 lamps every night 
for about a month through the Ferranti mains. The dis- 
turbing effect on the telegraph lines has now been re. 
duced to an insignificant and hardly appreciable magnitude. 
For reasons which are not yet thoroughly understood there 
is a rise of pressure of nearly 50 per cent. at the ends of 
the mains. 


Nov. 19, 1890.] 


THE CUSHING ELECTRIC SWITCH-BOARD FOR 
THEATRES. 


Тносан eminently adapted to harmonize with interiors 
of whatever style of decoration, the electric light has 
probably found no better field of application to show the 


full value of its light- 
giving, healthful and 
safe character than in 
the illumination of the- 
atres. As a result of 
this it may be safely 
stated that every the- 
atre of prominence 
now uses electricity, at 
least in part, as an illu- 
minant. 

The introduction of 
the electric light in 
theatres has, of course, 
made it necessary to 
provide arrangements 
for the manipulation 
of the lights in order 
to obtain the effects 
which had heretofore 
been obtained b 
means of gas. It 
therefore became 
necessary to provide 
means for working the 
various circuits in a 
variety of ways in- 
volving quite a large 
number of combina- 
tions of circuits, while 
at the same time re- 
quiring the independ- 
ence of each particular 
circuit when the effect 
desired made it neces- 
sary. To fulfill these 
conditions successfull 
is evidently no small 
task, when we consider 
the large number of 
circuits with which a 
theatre is provided, 
and, above all, the fact 
that the entire man- 
ipulation of the lights 
must be done by one 
man. 

This particular 


branch of theatre 


lighting has been the 
subject of much study 
and indeed may well 
claim the attention of 
electric light  engin- 
eers both from the elec- 
trical and the mechan- 
ical standpoint. As an 
example of this class of 
work which deserves 
attention from the 
thoroughness with 
which all the details 
have been worked out, 


we desire to bring to the attention of our readers the new 
switch-board which has just been placed in Herrman’s 
Theatre, in this city, and which was built by Messrs. John 
P. Cushing & Co., of Boston, after designs by Mr. Wm. 


J. Kelly. 
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The board which is illustrated in the accompanying en- 
graving has been constructed with special reference to 
insulating and fireproof qualities and for that purpose the 
entire switching apparatus is mounted on plates of molded 
mica. Every possible care was taken in these details, The 


wiring has been 
arranged for the three 
wire circuits entering 
the building from the 
Edison street mains on 
Broadway, and the 
main circuits are led 
directly to the base of 
the board which forms 
a cabinet containin 
the feeder plugs an 
cut-outs. The former, 
shown as 4, when un- 
plugged, cut off the 
entire current from the 
switch-board, so that 
no current can reach 
any part of the house 
unless specially fed by 
an independent wire, 
for accommodation 
light. By this means 
all danger from fire is 
eliminated. 

The fusible cut-outs 
B contained in the 
cabinet are included in 
the different circuits 
controlled by the 
switch-board. The 
safety fuse, bein 

roperly marked wit 
its ampere carrying 
capacity, can at once 
be replaced in case of 
its being blown. 

After passing 
through the safety cut- 
outs the wires pass to 
the main house and 
circuit switches E and 
F, which are arranged 
in one row. These 
switches are of suf- 
ficient capacity to sup- 
ply any current neces- 
sary for the auditor. 
ium. From the main 
house switch x the 
smaller switches at the 
sides are branched, 
which control the par- 
quet, balcony, gallery, 
private boxes, bulls. 
eyes, etc. 

Immediately below 
these switches are those 
controlling the lights 
on the stage and shown 
at р. Among them is a 
gang-switoh M, which, 
by a single movement, 
switches in or out, one, 


or all the a or combinations of lights on the stage, 

an effect which has not heretofore been accomplished. 
Before proceeding to explain the full effects which can 

be obtained by this switch, it will be necessary to describe 


the regulators c, which are in connection with the resis- 


tance coils. These regulators are designed to produce any 
change from full light to darkness without switching the 
current entirely off. For this purpose the resistances 
which are in series in the circuits have both positive and 
negative ends connected to the regulators, the switch arm, 
pivoted at the centre, passing over a series of contact seg- 
ments at each end. 

Each of the regulator handles L is provided with a spring 
pin р, which, when withdrawn, allows the switch to be 
worked independently so that its operation effects only the 
lamps connected to it. These switches, it will be noted, 
regulate both the stage and the house lights. 

Itis frequently desirable, however, to regulate all the lights 
in unison, or, on the other hand, to bring lights on two or 
more circuits to a certain brillianoy without affecting those 
in any other circuit. To accomplish this with certainty, 
the board is provided with a very simple movement, con- 
sisting of a lever, в, which, operating through the horizon- 
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Fic. 2.—COMBINATION Bunca LIGHT. 


tal and vertical connecting rods, н and м, allows of the 
movement of all, or any combination of, the regulator 
switches which may be required. 

As has been remarked above, the spring pins P, when 
withdrawn, allow of independent movement of the switches,. 
But when released, they engage with the movement con- 
nected with the lever s and are moved accordingly. Thus. 
if all the pins are released, which is done by a turn of the 
milled head, the lever s operates all the regulators to bring 
the lamps on those circuits to uniform brilliancy ; but the 
withdrawal of any pin, such as that belonging to the bunch 
lights in the lower left-hand corner, leaves the lights on 
that circuit unchanged. 

In order that the attendant at the switchboard may know 
the exact condition of the illumination in every part of the 
house, each circuit is provided with a pilot light. These, 
as shown, are placed at the top of the case at 1, and give an 
exact representation of the brilliancy of the lamps in each 
particular circuit, and show at the same time whether the 
circuits are in working order. At the same time, however, 
each pilot lamp can be controlled independently and 
extinguished, if desired, by the horizontal row of switches 
shown at G. 

Just what effects can be produced by the arrangements 
we have explained will now be understood. Thus, if white 
foot lights and borders representing daylight are in use at 
the rise of curtain, and red is required for sunset, the stage 
lights are drawn into the resistances, the white foot lights 
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are snapped out and red thrown in. This is done by one 
movement of the lever в. The border lights are ually 
worked up to the height required for sunset, the foot light 
regulator disengaged and the foot lights worked up slowly, 
producing sunset effects. For moonlight effects, all lights 
are worked down again, the reds drawn out and, by the 
same movement, the blues thrown in and the foot light 
regulator worked up until the proper effect is produced. 
he gang switch, p, operates all the other snap switches 
when a little pin on each switch, is inserted ; and auy 
switch which is not desired to be operated is kept free by 
pulling out the little pin, precisely in the same way as 
described in connection with the resistance switch. 

With the stage gang switch р, any and all stage lights 
can be thrown in or out, together or alternately, as for 
instance first and fifth border, red, white, or blue foot 
lights ; second, third and fourth borders, bunches and 
sides; thus making it possible to make any changes 
in lighting that may be desired, all being done by and 
under the control of one man. 

The board which we have just described is enclosed in а 
polished hard-wood case and when not in use a roll front is 
drawn down, thus enclosing the whole and preventing the 
entrance and accumulation of dust. 

The theatre is also provided with combination bunch 
lights of an improved form, designed by Mr. Kelly. These, 
as shown in the engraving, Fig. 2, consist of a cluster of 
six incandescent lamps placed in front of a polished reflec- 
tor and protected by a wire ешр 

Centered оп the same point as the incandescent lampe, 
are a bunch of gas burners. The latter are fed by a rub- 
ber hose, while flexible cords serve to carry the current to 
the lamps. The latter, with the reflector, are mounted 
upon a rod which telescopes into the standard so that the 
bunch can be fixed at any height and at any angle. 

Another device introduced consists of a series of lamps 
mounted in front of a curved reflecting surface and pro- 
vided with glass fronts having different colors; these can 
be readily manipulated both as to position and color and 
thus afford a good substitute for the lime or arc light. 

Besides the board installed in Herrmann’s Theatre, a sim- 
ilar one has been placed in the Tremont Theatre, in Boston, 
and another in a Brooklyn theatre and the managers of all 
express their utmost satisfaction at their operation. 


THE PARIS TELEPHONE SYSTEM. 

Beginning with Nov. 3, any subscriber to а telephone, and 
any person entering the telephone offices, will be allowed to speak 
to any of these offices a message to be transoribed and conveyed 
to a person living in the district. The charge will be 50 centimes 
for five minutes, and the message will be limited to 100 words. 
The work of altering and enlarging some of the main sewers, 
with a view of facilitating the connecting of the new central 
telephone exchange in the Rue Gutenberg with the various sub- 
sidiary exchanges, is now being vigorously pushed on. In some 
instances the sewers will be entirely transformed. Thusin the Rue 
Faubourg-Montmartre the tunnels will be about 18 ft. broad by 10% 
ft. high, with a sewer course 4ft. deep in the middle. On either 
side of this channel there will be a platform 2ft. wide, one of 
which will be used by the Municipal Sewers Department, while 
the other will be given over to the telephone service. The roof 
of the tunnel will rest on cast-iron pillars, and on brackets fixed 
to these will be run Patterson 50-wire telephone cables, The cost 
of this work will be shared between the Municipality and the 
Postal Telegraph Department. 


TAKING TEMPER OUT OF PENS. 


“ Young man, you must take more pains with your lire d 
The youth looked up and replied: *'''Tain't my fault; it's the 
en." “Then get a new pu. replied the teacher шару 
“That won't do any good," the boy made answer, for the e ec- 
tricity in the street cars throws all the temper out of the pen. 
«It would be a good thing if it had a similar effect on the 
children," said the teacher sotto voce.— Albany, Journal. 
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ELECTRIC LIGHTING IN THE CHAMBER OF 
COMMERCE BUILDING, CHICAGO. 
BY CHARLES WIRT, E. E. 

Охе of the most striking features of the modern ten- 
dency towards centralization is to be found in the erection 
of immense office buildings in which the merchant or pro- 
fessional man is yow provided not only with room to trans- 
act his business but is afforded all the comforts and con- 
veniences which are so conspicuously absent in the, older 


etc tees EC 
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buildings devoted to business purposes. Among these feat- 
ures of advantage probably none stands out more promi- 
nently than the electric light, and it is safe to say that at 
present no modern office building is erected without pro- 
vision being made for its installation ; indeed, not a few 
are in existence in which this is the only form of illumina- 
tion provided, such has been the cenfidence developed by 
the experience of but a comparatively short time. 

The city of Chicago, already famous for its enormous 
office palaces, has now added another to the long list in the 
completion of the Chamber of Commerce Building, which, 
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for the dynamo belts, Figs. 1 and 2. The engines run 88 
revolutions per minūte, have driving wheels 9 ft. 6 in. in 
diameter, weighing 24,000 lbs. each, and are grooved for 
ten one-inch raw hide ropes. The dynamos are driven 
from the counter-shaft by буе 3 inch raw hide ropes, the 
slack of which is taken up by an improved single track ten- 
sion carriage. This arrangement of driving ropes, which 
was installed by the Link Belt Machinery Co., of Chicago, 
is found to run very smoothly and quietly. The sheaves 
that drive the dynamos are each provided with disc friction 
clutches, so that either or both machines can be run at will. 

The number of lights in the building is 3,400, and the 
lighting of the interior court, which is 13 stories high, is 
by clusters of 7 lamps placed 16 feet apart, all the way 
around the court on each floor. 

The building is a fine example of modern fire-proof con- 
struction, showing what can be done in a limited ground 
space with the methods of modern constructive engineer- 
ing. ' 


CATAPHORIC MEDICATION. 


THE question of the absorption into the skin of solutions 
by means of electric currents has been, according to Dr. 8. 
Ehrmann, of Vienna, the subject of many experiments 
with him since Prof. Wagner first started the discussion 
by his researches on the cataphoresis of cocaine ; and he 
has at last hit on a very simple experiment. Take two 
similar glass vessels, with zinc electrodes at the bottom, 
and filled with a very weak solution of methyl-blue ; and 
if an individual places one of his hands in each vessel, then 
when a constant current of from 10 to 20 milliamperes is 
allowed to pass for five or ten minutes the hand in the 
anode vessel becomes covered with blue spots, whilst the 
other ів not marked. The spots appear most on the back 
of the hand, where the hair and fatty glands are situated. 
In the palm and around the nails they do not occur. 


ELECTROSTATIC FORCES BETWEEN CONDUC- 
TORS CARRYING CURRENTS.! 


BY DR. О. J. LODGE. 


Boys had in vain attempted to measure the mechanical 
effect and also the thermal effect first observed by Gregory, 
who thinks the forces too small to be observed. Dr. Lodge 
pointed to some curious conclusions. He thinks that a 
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Fia. 2.—ELECTRIC GENERATING PLANT, CHAMBER OF COMMERCE BUILDING, CHICAGO. 


with its thirteen stories, is the highest commercial structure 
in the city, and, with one exception, the largest. To light 
this enormous building an incandescent plant of the Mather 
To was installed by Mr. Bow, Western manager of 
the Mather Electric Co., consisting of four 00-light Mather 
incandescent dynamos. These are driven by two 150 h. p. 
Corliss engines, built by Messrs. Weisel and Vilter, of Mil. 
waukee, Wis. 

The limited space available for the placing of the 
machinery made its arrangement a matter of no little 
skill, the engine room being 11 ft. 6 in. wide by 113 ft. long. 
An interesting feature of the construction is the rope 
пуш which is illustrated in the accompanying engravings 
and which is used both for the main belt of the engine and 


small electric oscillator radiates to a moderate distance 
with greater intensity than terrestrial sunlight ; but it 
must be remembered that if steady sunshine were as in- 
tense as the intermittent artificial radiation, metals would 
not only get heated by Foucault currents, but would send 
out torrents of sparks to contiguous pieces, especially when 
some period of solar vibration happened to agree with 
their own. The energy of solar radiation, however, is 
Spread over a considerable range of wave length, the 
greatest portion of it being embodied in extremely short 
waves somewhat below the red end of the spectrum; 
whilst the energy of an artificial radiator is embodied in 
very much larger waves, mostly all of the same size. 


1. Abstract of a paper presented at the British Association Meeting, Leeds, 
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In a thousand years from now, er even sooner, the people who 
exist then may have minds that can see and understand easily phe- 
nomena which are now a mystery tous. Ne may be looked upon as 
an ignorant race, and what we have done considered nothing.—Thos. 
A. Edison. 


THE VALUE OF THE STEAM JACKET IN ELEC- 
TRICITY. 
N one of his addresses Sir William Thomson has re- 
marked that the electrical engineer ought to be nine- 
tenths a mechanical engineer, thereby indicating his 
observation of the fact that much of the work of the 
electrical engineer is mechanical in its nature. This state- 
ment need not be taken in its exact, literal phrasing ; the 
truth and value are to be found also in its application. It 
certainly is true that the electrical engineer of to-day in 
designing’and laying out work, involving lighting, power, 
electro-deposition or the like, is constantly called upon to 
devise the best plans and arrangements involving the use 
of steam ; and hence in order to carry out his work intelli- 
gently, a thorough knowledge of steam engineering ought 
to be a part of his professional equipment. 
electric lighting became an established industry, for ex- 
ample, a diecussior. has been carried on ав to the best type of 
engine to be employed for driving dynamos, Thetwo factions 
which have been most prominent in this are, of course, those 
favoring respectively the high speed and the slow speed 
engine. While the discussion on this basis may be said to 
have left the question still unsettled, more recent contro- 
versies have somewhat shifted the field of battle so that 
now it may be considered to be one involving units of 
power, and leaving the question of the particular type of 
engine a little in the background. 
The points now coming up are of the first interest to 
electrical engineers, The experience of the past has shown 
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that the coal economy which can be derived from either 
type of engine per se can be made alike, practically, pro- 
vided each is run a£ its maximum capacity, and hence 
when units of power are adopted and the arrangement is 
such that each is operated at its best load, the question of 
the type of engine is under these conditions no longer a 
matter of paramount consideration, so far as coal con- 
sumption is concerned. The relative cost of engines and 
floor space occupied by the two types for the same power 
is another matter, which, though entering into the calcula- 
tions, does not bear upon the main point. But there are 
still some other points in steam engineering practice in 
which the electrical engineer is deeply interested, and one 
of these is the value of the steam jacket as an economizer 
of fuel. The father of the modern steam engine, Watt, 
was the first to recognize the value of maintaining the 
cylinder at as high a temperature as that of the steam 
entering it, and for that purpose first applied the steam 
jacket. Since that time the practice has been followed to 
a very large extent, yet strange to say, after one-hundred 
years, authorities still differ on the relative value of this 
adjunct to the steam engine, 

In the paper just read by Prof. R. H. Thurston, at the 
Richmond meeting of the American Society of Mechanical 
Engineers, the author presents a magnificent résumé of facts 
and current opinions, as well as of authorities, on the 
steam jacket. After reciting the experiments of Watt, he 
traces the results obtained by a large number of steam 
engineers, who quite generally concede the value of the 
jacket, but who agree that the egaot economy obtain. 
able varies considerably with the nature of the engine 
and the conditions under which it is worked, depending 
upon the ratio of expansion, and whether the steam is 
worked in one or more cylinders, etc. The fact is also 
brought out that besides the steam jacket, the super-heat- 
ing of steam prior to its introduction into the cylinder is 
another efficient means, and, under some circumstances, а 
more efficient one for preventing loss and condensation in 
the cylinder. Attention is also drawn to a fact which 
deserves more consideration than has been given to it in 
the past, namely, the application of hot gases from the 
chimney as a means of maintaining the temperature of the 
cylinder at its proper value. 

With some of the best authorities agreed on the fact 
that steam jacketing involves a gain of from 15 to 20 per 
cent., the statement is also made by Prof. Thurston, and 
should be brought out prominently, viz., that a large pro- 
portion of the steam jackets іп use are steam jackets in 
name only. Owing to the accumulation of water, or of 
air, or both of them, arising from the careless manner in 
which they have been made, or laziness on the part of the 
attendant, the ends for which the jackets are designed may 
not only be entirely frustrated, but they may even become a 
source of additional waste. Thus, instanoes are cited in 
which the jackets have been actually shut off and allowed 
to fill with water by the attendants in order to keep the 
engine room cooler! The pernicious effect of such care- 
lessness is too obvious to require further comment. 

It is curious to note, however, the more modern opinions 
on this subject, especially those of some of the designers 
of modern high speed engines. Thus the experimenta of 
the Westinghouse Co, on their * Duplex No. 1," an engine 
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having both cylinders partly jacketed, showed no appre- 
ciable effect of the jacket, the saving of steam in the cylin- 
der being fully equalled by the condensation in the jacket. 
Mr. F. Н. Balls experience indicates a measurable saving, 
but not enough to be considered important ; his compound 
engines are, therefore, not in this respect improved by the 
addition of the jacket. It would, therefore, seem, and has 
also been expressed by some of the authorities, among 
them the well known engineer, Mr. John W. Hill, that the 
jacket is of unquestionable benefit when used under proper 
conditions and may be expected to improve the economy 
ten per cent. and perhaps more in some cases ; but that the 
jacket is better adapted to low-speed high-expansion en- 
gines than with the higher speed modern engines of to-day, 
and that with the modern high pressures and initial tempera- 
tures, the value of the jacket becomes of comparatively 
little importance. Much also depends, as above stated, on 
the ratio of cut-off, the shorter the latter, the greater the 
gain of the use of the jacket. 

W e have deemed it well to devote this space to a brief 
résumé of Prof. Thurston's admirable paper and we hope 
that our readers who may have had experience in the 
application of the jacket will take up the matter and that 
it may lead to a discussion which will help throw more 
light on this important subject. 


THE DIVIDED-EXCHANGE MULTIPLE SWITCH- 
BOARD SYSTEM. 

In our issue of September 10, we published a description 
of the divided-exchange multiple switch-board system, in- 
vented by Mr. Milo G. Kellogg, of Chicago. Our 
description was founded upon one of Mr. Kellogg's United 
States patents, issued March 25, 1890, the application for 
which was filed December 8, 1:87. A synopsis of the 
patent with drawings, claims and date of application, ap- 
peared in the Official Gazette of the Patent Office for 
March 25, 1890. We notice that substantially the same 
system is described by Mr. E. Bouchard in the issue for 
May and June, 1890, of Annales Télégraphiques, Paris. 
In view of the date of Mr. Kellogg's application for a 
patent, Mr. Bouchard's work on the same lines would seem 
to be subsequent to that of Mr. Kellogg. 

This system of operating telephone exchanges promises 
to be of much value in the larger and growing © centrals,” 
and seems likely to do for such exchanges what the multiple 
switch-board has already done for exchanges that have 
hitherto been deemed large, in the saving of apparatus and 
labor. The multiple switch-board system becomes useful 
when an exchange has reached about five hundred lines, 
and avoids the necessity of trunk-line service between the 
several boards until about ten thousand lines are reached. 
The divided-exchange multiple system would become of 
utility in exchanges, say, of about three thousand lines; 
and would, apparently, avoid the necessity for trunk-line 
service between the several boards in exchanges of any 
size likely to be constructed ; that is to say, for as many 
lines as can ever be brought into one exchange. In the 
multiple switch-board system, now so largely employed, 
there is one switch-board for about every two-hundred 
lines, and each line requires a switch on each board of the 
exchange. In the divided-exchange system the switch- 
boards are divided into several divisions (two or more ac- 
cording to the number of lines) ; the lines are divided into 
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the same number of divisions. Each line has a switch on 
each board of its own division, and on one board only of 
each of the other divisions. Thus, with a two-division 
system, as compared with the ordinary multiple system, 
there would be only one-half as many switches plus one for 
each line, and practically twice as many lines can be oper- 
ated with the same quantity of apparatus. With a four- 
division system there would be only one-fourth as many 
switches plus three for each line as are required in the 
ordinary multiple system, and nearly four times as many 
lines can be operated. It is obvious that further sub- 
division can be made as exchanges grow larger, with a 
similarly increasing rate of gain in apparatus and labor. 
Mr. Kellogg has, we understand, worked out the divided 
system in its details for any number of divisions and for 
any system of exchange operation, whether for ground 
circuits, metallic circuits, or mixed lines. Telephone engi- 
neers will, we think, look with interest upon Mr. Kellogg’s 
system and its practical operation in a large exchange. 


LONG-DISTANCE BUSINESS COMMUNICATIONS. 

THE recent excitement in Wall street, and the sympa- 
thetic agitation in business circles, has, of course, been the 
means of keeping the wires very busy. The tickers have 
had all they could carry, and we understand that the Atlan- 
tic cables have also been subject to the strain of an enormous 
volume of traffic. The land telegraph lines are tolerably 
equal to the burden put on them, provided a little delay 
does not matter to the sender and receiver, but at such 
times as the recent ones the long-distance telephone ser- 
vice, abolishing delay, preventing ambiguity and bringing 
interested persons directly together, even if hundreds of 
miles apart, proves at once its value and superiority. 
Evidently wherever direct and swift communication is 
desired between parties widely apart nothing can possibly 
compete with the telephone, if available, but this is not 
as fully grasped by the financial and mercantile community 
as might be expected. A late experience of THE ELECTRICAL 
ENGINEER has done more to inform us of the benefits of 
long-distance telephoning than any quantity of outside 
testimony could do in the way of conviction. The business 
manager of the journal being away in Philadelphia, he 
called up the New York office, whereupon a big batch of 
morning mail was read to him and replies were dictated to 
a stenographer in New York. So successful was the experi- 
ment, it has since been repeated more than once, and has 
become a practice on every such occasion. In this manner, 
continuity of work is kept up, no pressure or uncertainty is 
caused by absence, and both ends of the line are fully 
informed. We are not aware that the dictating of a heavy 
mail or scores of letters has been done before, but we can 
heartily recommend it as a new and successful feature of 
business economy and efficiency. 


Lighting the New York Elevated Trains. 

THE statement recently made exclusively in THE Екс. 
TRICAL ENGINEER to the effect that the Manhattan Elevated 
Railway had been considering electric lighting for its cars, 
has been contradicted. The statement was and is, how- 
ever, perfectly true. Col. Hain says that no plan has been 
formally accepted, and that $200,000 would be required. 
The fact that he names a sum at all is ample proof of our 
statements, which were to the effect that estimates had 
been made, even down to details. 
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ON THE BEST DIMENSIONS FOR STANDARD OPTI- 
CAL AMMETERS AND VOLTMETERS.—II. 


BY A. E. KENNELLY. 


Ammeters.—If the instrument is intended for an amme- 
ter, it will be necessary to wind it with coarse wire up to 
the heat limit. The diameter which will attain this for a 
given maximum ourrent, c amperes, is expressed by the 


equation 
4 2 8m p 
2. ћдб > 


4 m [DAH 
b xw V 17 22 () as before. 


For example, suppose it were required to determine the 
most effective winding for an optical ammeter of 50 
amperes maximum capacity, the length of tube being 80 
cms., the winding diameter 1.3, and the weight of copper 
wire 8 pounds, the instrument to be kept permanently in 
circuit (А = 0.01). 


(15) 


where 


D 
Since the wire will be coarse, (2) will be 1.02, вау. 
Then 5 — 


ay 


and d’ = 


4X 8X 454 X 1.02 x 1.02 


1 + S. IIXS. III. SX Ia x 80K 8.55 ^ 1:956; 


1.3 4 50 8X8X454X 1.8X 10 
3.14 0.01x3.14 X 1.3 х 1.3 X 80 X 8.95 Х 1.956 
d = 0.741, or 0.292”. 


The amplitude obtainable at full load in this case would 
be by (1), and (4), 


Ө = 1.257 х 50 X 0.0420 x 80 * ( 


= 0.5439 


1.956 — 1.3 
5 — | = 935’ or 3955' 
поо) 299 ,0F 


subject to slight correction for polar influences, and for 
temperature.! 

hen the instrument is needed for an ammeter in a cir- 
cuit containing resistance in such a degree that the heat 
limit cannot b: reached, the above formulas no longer 


apply. 
i 1 K be the k. M. F. of the circuit, and £ its resistance. 
© Е 
Then c= Br 
4o.E m yr 


whence 0— 10 0 F a) A ре X fu 


Differentiating this with respect to r and equating to 
zero, we have for the maximum value of 6, r = 6; or the 
resistance of the instrument should equal that of the rest 
of the circuit, and then 


Ego m 
5 (+а) М оо (16) 
Substituting the values already stated for p, o, and g, 


Ө = 


%% ͤ ШШ 
= (5-Fa) g Where 0 1s foun y (8) ) 
To find d in this case, we have the relation 
m p 
d* — uy Вс } (18) 
4 
or, d — 0.0239 V m (19) 
f 


1. It may be remarked that in this case the calculated diameter of the wire 
(0.74 cm.) is too great for the coiling depth (b — a = 1.956 — 1.3 = 0.656) that eight 
pounds of wire spread over the whole length of tube will occupy. This discrep- 
ancy must occur whenever the weight of wire allowed is incompatible with the 
current stre to be measured, and the external radiating surface of the helix. 
The remedy in such cases is found in shortening the helix or increasing the 


weight of wire. 
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Thus, suppose the most effeotive winding to be found for 
an instrument to indicate the к. м. r. of one Leclanché cell 
of 1.5 volt, having a resistance of 1 ohm, using 10 pounds 
of wire and with the dimensions / — 60, a — 1.8 and m — 


D 
4536 ; (z) = 1.18. 


Here b = 
4х 4536X 1.18X 1.18 
1.24/ 1 T 574x3.14x1.2x1.2x60x8.95 ^ 2-49; 
Р 9.09 X 1.5 4536 
an = 9.49+1.2 Lo = 57 +; 


Ы 4536 
while d = 0.0339 * ү” 


The above formulas enable the best size of wire to be 
found for all the conditions that are usually met with in 
practice. They have been proved practically reliable by 
experiment in the Edison Laboratory, the only constants 
about which there remains any uncertainty being the heat 
values 0.01, and 0.02, which are estimates fairly reliable. 

The formula of correction for the polar influence of the 
helix upon its magneto-motive force, may be given in 
conclusion. 

Let the accompanying diagram represent a longitudinal 
seotion through the axis of the tube and encircling helix. 
The tube is supposed to be set symmetrically in the helix, 
80 that the distances d from the extremities to the termi- 
nal planes of winding are equal. While not essential, this 
adjustment is generally easy and abbreviates the correc- 
tional formula. Let Ii, I,, l., l, be the distances, as shown, 
from one extremity of the axis in the tube, to the circum- 
ferences of the coil, while 4, and /, are the corresponding 
distances to the mean circumference. Then equation (3) 
becomes more strictly 


= p tex |. (30) 


This formula corrects the length of the helix for the 
polar influence of a similar solenoid of like length and cur- 
rent turns, but of indefinite thinness fixed at the mean cir- 
cumference, The amount of the correction is with long 
tubes so small, that this approximation is sufficient. When 
the correction needs to be made with more care, the 
formula is 


N 
107 -- 


＋ D* loge 0 H ) — d loge (iFa) | (21) 


= 0.196, or 0.077”. 


g = 


where D = 1 d. 


This formula is often independently useful for the deter- 
mination of magnetic differences of potential between 
points measured along the axis of a homogeneous coil, and 
equidistant oppositely from its mid.plane. 

As an example, suppose the sodium line rotation to be 
required by computation from a uniform helix of 50,000 
turns of length I = 30, and radii a = 2, 5 == 4, when carry- 
ing 0.1 ampere, over a tube 34 cms. long. 


4 
Formula (3) gives 0 = jg X 3.142 X 4.2 X 107* x 50,000 
0. 

mu = 9263'.0 = 4° 28' 50”. 


4 
By formula (20) 0 = 4.2 X 107 X To X 9.148 X 50,000 x 


14 — 8.61 
px (82:14 — 8.61) 


= 951'1 =4° 11’ 6” 
30 11 6 


0. 
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By (21) 

23X 3.14X0.1 X 4.2x 107? x 50,000 
= LOL (32.25 — 4.47) — 
E 10x 30 x (4 — 2) \ ( 1) 


| 33.95 + 4 
2 (32.06 — 2.83) + 1024 loge — — 4 loge 


— 2 / — 4° 1 [4 3 2 
6 | ; t= §0°.5 = 0 30 


These equations of course enable the current to be deter- 
mined in absolute measure when the amplitude of rotation 
is correctly observed, and the geometrical data of the 
winding are given. 

The rotation obtained for a given current, really varies 
slightly with the temperature of the bisulphide of carbon 
liquid. 

M. Bichat has given the following formula for reducing 
the rotation observed at one temperature, to that at another, 


R, = R, (1 — 0.00104 ¢ — 0.000,104 641), 


where R. is the rotation at “ c., R, being the rotation at 
zero. From the standard value of ? = 4.9 X 10-*and this 
formula, we have the following table of temperature values 
for the Verdet constant of carbon bisulphide: 


202 
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1 c Ф | to с $ to c $ 
0 | 0.04800 10 0.04249 20 0.04186 
1 0.04295 11 0.04244 21 0.04179 
2 0.04290 12' 0.04288 22 0.04172 
8 0.04285 13 0.04232 29 0.04165 
4 0.04281 14 0.04226 24 0.04158 
b 0.04276 15 0.04220 25 0.04151 
6 0.04271 16 0.04218 26 0.04143 
7 0.04266 17 0.04207 27 0.04136 
8 0.04261 18 0.04200 28 0.04128 
9 0.04255 19 0.04198 29 0.04120 
RESUME. 


The amount of rotation obtainable from an optical 
ammeter or voltmeter, varies as the square root of the 
weight of copper used in the winding when used most 
effectively. t also varies as the square root of the 
ratio of length to internal diameter of helix, so that the 
length should be as great as possible, and the internal 
diameter as small as possible, consistent with good optical 
conditions. There exists a practical limit to which the 
rotation obtained from any such instrument is subject, 
owing to the heat developed in the coil by the current. 
This limit is about 25° according to the estimates here 
given for currents of short duration, and 18° for instru- 
ments permanently in circuit. No theoretical limits are 
however prescribed if the thermal effects can be obviated. 
The best sizes of wire to employ for different instruments 
when the dimensions of the tube and weight of wire have 
been decided upon, are given in formulæ with examples, 
together with corrections for virtual length, by which cur- 
rents can be determined from good apparatus in absolute 
measure with an accuracy of at least one part in 750. 
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WESTON’S TEMPERATURE REGULATOR FOR 
MEASURING INSTRUMENTS. 


Amone the errors to which electric measuring instru- 
ments are subject, is that due to the heating of the coils 
by the passage of the current. This evidently increases 
their resistance and changes the value of the readings in- 
dicated. To avoid this as much as possible recourse is had 
to wire having as low a temperature coefficient as possible ; 
but such wire of German silver or platinoid is very expen- 
sive when the finer sizes are employed, and hence it be- 
comes desirable to retain copper wire if some means can 
be provided for correcting the error due to the change in 
resistance resulting from temperature variations. 

Realizing this disadvantage, Mr Edward Weston has 
recently brought out an importar; addition to his well 
known and admirable instruments consisting in a tempera- 
ture regulator, but which is, of course, applicable to in- 
struments wound with whatever kind of wire. 

In order that variations in temperature may be recog- 
nized, Mr. Weston provides a thermometer m, the mer- 
eury bulb of which is elongated, and is curved and fastened 
directly against the exterior of the coil The thermom- 
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WESTON’S INSTRUMENT TEMPERATURE REGULATOR. 


eter-tube is bent, as shown, and arranged upon the scale- 
late and in a curve parallel to that of the scale-markings. 
y means of this thermometer the temperature of the coil 
is shown upon the same scale-plate as the regular indica- 
tions of the instrument. | 
A series of contacts o to 0!<, insulated from one another, 
are arranged in a circle, and between the successive con- 
tact-plates are included resistance-coils p!, p', p?, etc. 
Pivoted concentrically with the circle of contact-plates is 
а switch-arm g, having contact-springs bearing upon the 
surface of the contact-plates o. 
This device is interposed in the circuit of the fixed coil, and 
is connected to it by the wires s ¢. The contact-plates o о’, 
eto. are marked to correspond to the thermometer-scale. 
Thus the contact-plate o is marked 30 to correspond to 
the 30° mark of the thermometer, the contact-plate o' cor- 
responds to the 35? mark of the thermometer, and so on, 
the contact-plate o corresponding to the 100? mark. 
When the arm g is placed on the contact-plate o, it will 
be evident that the current in the instrument then passes 
through all the resistances p, pl, р", and p'. 
Suppose, for instance, that this is the starting point of 
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temperatures, and that the heat of the coil increases so 
that the thermometer shows a temperature of 65°. This 
means an increase of resistance in the coil due to the 65? 
difference of temperature. In order to compensate for 
this the switch-arm g is moved around until its contact- 
spring rests on the plate o", marked 65.“ Seven resist- 
ances p p' will thus be thrown out of the circuit, and as 
each resistance corresponds to the increase of resistance in 
the coil due to the elevation of 5? of temperature, it fol. 
lows that by throwing out seven of these resistances we 
have exactly compensated for the increased resistance of 
the coil due to its increased heat. 

In practical operation, therefore, it is simply necessary 
to note the indication of the thermometer and place the 
arm g on the contact-plate mark corresponding to that 
indication, in order to keep the resistance of the circuit in 
the instrument uniform. 


THE WORK AND RESPONSIBILITIES OF THE 
"LOCAL ELECTRICIAN." 


BY T. C. MARTIN. 


TuRNING over the pages of a well-known architectural 
journal the other day, my eye caught the remark : “ Elec- 
tric bells, in the architect's opinion, generally, are an 
unmitigated nuisance, because, possibly, their battery con- 
nections are 80 poorly wired, and in thia case, as in others, 
his judgment is formed from results, not indications of 
what might be done if there were no if in sight.” One 
can readily find food for reflection in such a cold-blooded 
criticism as that of ordinary electrical work ; and it be- 
comes impossible, in fact, not to recognize the truth that 
the “local electrician," by whom so much of the electrical 
bell-hanging is done, is a very important element in the 
electrical economy. 

Uncertainty and anxiety with regard to the operation of 
such common appliances as electric bells, tnan which 
nothing should be more sure and regular in operation, or 
more easily maintained in efficiency, lead to distrustful- 
ness respecting other apparatus of an electrical nature. 
It is not likely that a householder whose cheaply set up 
bells have given out on an average once a week will be very 
suddenly convinced of the reliability of the incandescent 
light. Reasoning from known to unknown, he is apt to 
think that one is as bad as the other. Nor is he likely to 
be very sympathetic and enthusiastic when invited to co- 
operate in the establishment of an electric railway. Evi. 
dently, the “ local electrician" can make or mar other for- 
tunes as well as his own. 

The opportunities that present themselves to the local 
electrician are not to be despised. On the contrary, they 
have become such as should tempt anyene to make the 
most of them by winning first a reputation for good 
work, and then devoting his energies to getting in all the 
installations he can. The wonder is that more of the young 
men who leave our schools and colleges every year well 
grounded in electrical theory and practice do not take up 
the local supply business as a means of honorable liveli- 
hood. Every town or city of fair size offers chances of 
this kind, and large general supply houses are now so 
numerous, 80 well stocked and so handy that goods can be 
obtained in a day, unless special devices are required. 

It is true that in many instances the local electrical busi- 
ness has been skillfully worked up, but, on the whole, it is 
the merest beginning of what it might be. I have been 
living in New York aud Brooklyn for 1 fourteen 
years. During the whole of that time, although dwelling 
in populous neighborhoods, where trade could be easily 
drummed up, I have never once had the circular of a local 
electrician left at my house. In New York, where I now 
live, the avenues nearby show the signs of more than one 
“ electrician, bell-hanger, and lockfitter," yet never have 
those worthies favored me with a polite request to be al- 
lowed to do a little electrical work for me. Some of them 
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are excellent people, busy all the time on new residences 
and apartment houses. Others, when I have visited their 
stores, have handed me.out sal ammoniac of the consist- 
ency of granite, or if asked for a bell showed one with 
binding posts gone. 

The house i live in was wired in а very perfunctory 
manner, with the result that some of the circuits I have 
not yet been able to coax up to the working point. The 
batteries were installed on a small shelf in the cellar right 
under the floor beams and in the dark. The shelf isim- 
mediately in front of the winter furnace, so that the rate 
of evaporation of the electrolyte between October and 
May is about the highest that could be attained. Of course 
I have remedied this state of things to some extent, but 
no one cares to plunge heavily into rewiring a whole house 
that doesn’t belong to him. A few “interior conduits ” 
at the outset would have been a perfect boon, and the 
wonder is that any new house is built without them. I 
know that the state of affairs I describe is not exceptional, 
since, like most people reputed to be interested in electricity, 
I am now and then invited by neighborly folk to look in 
and tell them what is the matter with their bells. 

The average resident in a city is too busy to bother with 
his bells, and often too pushed for time to go even half-a- 
dozen blocks out of his way for the local electrician. 
Hence, the bells, once out of order, often stay so for two 
or three days to the exasperation and confusion of every 
body concerned, whether occupants of the house or callers 
there. Now, could not the local electrician undertake for 
a small fixed sum, per month, or quarterly, to keep bells, 
batteries and circuits in order, calling to make necessary 
repairs and renewals? I believe such a service, diligently 
and honestly rendered, could be made to pay handsomely. 
There are many doctors, too, ready to pay a good round 
sum for having their medical batteries kept up to efficiency. 

Every week sees the announcement of some ingenious 
electrical novelty for the house or office, and the big supply 
houses vie with each other in bringing out these goods 
attractively, at moderate cost. Yet, how few of them 
reach the would-be user and consumer of them! Durin 
the past summer, I often heard people ejaculate the wish 
that they could have in their houses the cooling little elec- 
trio fans that mitigated the heat down town. All that was 
necessary was the canvassing of the residential districts, 
the installation on trial for a few days—and then the cer- 
tain sale. Inthe case of primary batteries for current, 
there would at once be a market for renewals. 

As with fans, so with motors for sewing machines, an- 
nunciators, floor and table pushes, burglar alarms, electric 
clocks, electric time and date stamps, small incandescent 
lamps for special decorative effects, and a dozen other ap- 
pliances. If people do not know of these things, they do 
not call for them, though they may want them. If atten- 
tion is directed to them, some will be sold at once, to serve 
in turn as an advertisement, creating a demand for more. 

It is no exaggeration to say that if this local business 
were exploited to its fullest degree in each community, the 
stimulus to electrical industries would be as great as that 
from the development of electric lighting or electrio rail- 
ways. I look forward to the day when more will be made 
of such opportunities than is the case now. But the ad- 
vance must evidently begin with better work, so that 
electric bells may cease to be an ‘‘ unmitigated nuisance ” 
to the architect, who is already showing himself so willing 
to employ electrical devices and appliances if trustworthy. 
Life ig tooshort, anyway, for poor work, and if an electric- 
ian's prosperity depends, as it must largely, on the esteem 
in which his installations are held, it is the worst folly to 
use rotten material, scamp a job, and then ask a low price 
because it has been cheaply done. The public is ready to 
pay a fair price for electrical work when assured of honest 
material and skilled workmanship; and it will be the 
readier to believe in electrical engineering as a profession 
when its front door bell rings regularly. 
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THE DELANY BATTERY STRIP FOR PREVENTION 
OF “CREEPING.” 


One of the inconveniences which has attended the use 
of many forms of battery, especially those of the gravity and 
Leclanché type, is the creeping of the salts, and many de- 
vices have been applied to overcome the difficulty, but thus 
far with comparatively little effect. We are, therefore, 
glad to note the success of a very simple expedient for the 
prevention of this evil, due to the well known inventor, 
Mr. P. B. Delany, of South Orange, N. J. For this pur. 
pose Mr. Delany applies to the top of the cell, on the inside, 
a strip of rubber cloth, as shown in the accompanying en- 
graviug. The rubber offers a mechanical obstruction to 
the creeping salt, which accumulates underneath the strip, 
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DELANY BATTERY STRIP TO PREVENT CREEPING. 


and is re-dissolved in the battery fluid whenever water is 
added to make up for that lost by evaporation. 

As creeping of salts is a fruitful source of local action 
and waste in batteries, the application of the strip affords 
a distinct gain. Besides, owing to the cleanliness obtained, 
batteries can be placed in wardrobes, closets or even on 
carpets, with perfect safety. 

It is over a year ago that Mr. Delany first showed us 
this simple appliance, but he has thought it well to give it 
a thorough trial before offering it as a practical method. 
The results of a year’s test have been such, that its value is 
now thoroughly established, and hence its commercial 
introduction. 


RAWSON’S METHOD OF IMPREGNATING INSULA- 
TING PARTS. 


In a patent recently issued to Mr. Frederick L. Rawson, 
of London, the inventor describes a new method of pre- 
paring a compound to be used for the bases of electrical 
instruments, casing or conduits for conductors, and gener- 
ally those parts of electrical apparatus or machinery where 
insulation is required. 

For this purpose there are first intimately mixed about 
six parts, by measure, of Portland cement with one part of 
plaster-of-plaster, and with sufficient water to convert the 
mixture into a paste suitable for molding under addition of 
a proportion of clean sand. ‘This paste is molded to the 
form desired, coring i: it such holes as may be necessary 
for bolts or other attachments, and molding in it such 
metal parts as may have to be permanently attached to it. 
After the material has set in the mold it is removed and 
dried slowly at a moderate temperature during ten days or 
more, the time depending on the mass that has to be dried 
and the degree of hardness required. The molded article 
may be further hardened by immersing it for a day or more 
in a solution consisting of equal parts of silicate of soda or 
potassium and water. 

When the molded article is sufficiently dry and hard, it 
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is heated to about 105° or 110° Centigrade and then sub- 
merged in a bath of molten ozokerite or paraffine-wax. 
When the molten material has cooled down to about 95° 
centigrade, the molded article is removed from the bath 
and cleared of the superfluous matter adhering to it. 

In making boxes or tanks which cannot be conveniently 
immersed in a bath of the impregnating material, Mr. 
Rawson provides a closed metal vessel that can be put 
inside the molded article, leaving a space all around it to 
receive the impregnating material. is vessel is charged 
with steam at a temperature of 105° to 110° centigrade, во 
that the material is kept in a liquid condition as it 
soaks through the thickness of the box or tank. The 
article thus impregnated with the oily matter is hard, 
strong, tough, and incombustible and has high electrical 
resistance, 80 that it forms a good insulator, and being pro- 
tected against access of moisture, it permanently retains its 
insulating properties. 


JEANCON'S PROCESS OF ELECTRO-DEPOSITING 
ALUMINUM. 


THE valuable properties possessed by aluminum—coupled 
with the fact that it can now be obtained in a pure state 
at a greatly reduced cost—make it appear as probable that 
this metal may be largely employed ава protecting coating 
for others upon which it is deposited. 

Considerable difficulty has, however, been experienced 
in the past in depositing aluminum electrolytically, and 
according to Mr. John A. Jeangon, of Newport, Ky., this 
is largely due to the readiness with which aluminum in a 
state of fine subdivision decomposes water, forming a hy- 
drated oxide in the deposit and preventing the deposition 
of a sufficiently heavy laver for practical uses, "This oxi- 
dation readily occurs even at a temperature of 100° 
Fahrenheit, and prevents further deposition of metal, 
either from the anode or from the electrolyte. 

To avoid this action, Mr. Jeangon employs a saturated 
solution of 55 of aluminum, that is to say, an 
acid sulphate of aluminum requiring a high temperature 
(about 180? to 200? Fahrenheit), to prevent crystallization. 
This high temperature is important not only in preserving 
the condition of supersaturation of the solution, but also in 
facilitating the dissolution of the molecules of the salt in 
the performance of the eleotrolytio work of the current, 
which in this case is of very low intensity, but of great 
quantity. 

The anode is a plate composed of commercial aluminum 


having incorporated with it a separating substance affected 


neither by the current nor by the solution. This is pre- 
pared by melting the aluminum in a crucible and stirring 
in about thirty per cent. of carbon or some other substance 
inert in the sense above indicated. Mr. Jeangon finds 
carbon to be preferable, and the union, which is probably 
largely mechanical, is facilitated by the presence of a 
small quantity of hydro-carbon. The aluminum takes up 
an indeterminate quantity, and while agitated the mass is 
run out into flat molds and congealed. 

The composition of the anode, according to Mr. Jeangon, 
modifies the action, probably, in several particulars: First, 
the uniform separation of the metallic molecules tends to 
distribute the current over the entire surface, thereby 
breaking up the electrolytic action into a vast number of 
lines of force of reduced intensity diffused throughout a 
wide area in relation to the cathode, while at the game time 
polarization is prevented ; second, the separation of the 
metallic molecules of the anode increases by porosity the 
metal surface exposed to the dissolving action of the 
electrolyte without unduly enlarging the given field of 
conduction through the liquid to the cathode, thus fa- 
cilitating the union of the freed oxygen with the anode 
molecules and in a manner protecting the deposited metal. 

The process described is claimed to give a dense reguline 
deposit of aluminum, 
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THE WORKING OF AN ELECTROLYTIC COPPER 
REFINERY.: 


BY DR. G. GORE, F. R. 8. , 


THE entire economy of working depends essentially upon 
cheapness of motive power and minimum investment of capital, 
and nearly every attempt to improve the process, in the direction 
of such economy, involves a choice between two evils. For 
instance, if we try to save horse-power by enlarging the electrodes 
and adding to the number and size of vats in series, we rapidly 
increase the loss of interest upon capital expended in stock of cop- 
per, solution, plant, working space, etc. If we increase the den- 
sity of current with the intention of working more rapidly with 
the same stock of copper, solution. etc., we increase the loss of 
energy by causing polarization, and run a risk of depositing im- 
pure copper. And if we attempt to diminish the resistance by 
placing the electrodes nearer together, or by quickly stirring the 
solution, we get dirt upon the cathodes, or short-circuiting occurs; 
and if we endeavor to decrease it by considerably heating the 
liquid, we тару increase the chemical corrosion of the deposited 
metal, and quickly alter the chemical composition of the liquid : 
or if we diminish resistance by large additions of acid, we pro- 
mote chemical corrosion, polarization, and separation of gases. 

Difference of potential required is a large element in the eco- 
nomical deposition of copper. Whilst the same number of 
amperes of current Posing through the ordinary solution deposits 
the same amount of copper in all cases, the necessary degree of 
difference of potential to overcome resistance, etc., varies in dif- 
ferent cases; and the greater this difference the larger the cost; 
double the potential requires double the motive power. It is 
desirable, therefore, to lower the difference of potential as much 
as possible by diminishing the resistance throughout the circuit, 
and by avoiding all polarization and counter electromotive force. 

The degree of electromotive force required varies with every 
different kind of solution, and consequently of anode. It varies 
according as the anode is composed of pure copper, ‘‘ black cop- 
per,” or copper matte,” and whether the anode is clean, ог cov- 
ered with an adhesive B coating; it is also much 
greater when gas is evolved at either electrode. 

Influence of Impure Anodes upon the Liquid.—I will only 
speak of some of those substances which are more or less likely to 
be present in “black copper,” ‘‘ pimple copper,” Chili bars,” 
“ blister copper," containing from 89 to 98 per cent. of copper, 
and in cruder regulus of reduced pyrites of iron and copper. 
Those impurities include antimony, arsenic, bismuth, cadmium, 
carbon, cobalt, gold, iron, lead, manganese, platinum, silver, tin, 
zinc, suboxide of copper, sulphides of iron, copper, and silver in 
the particles of unreduced pyrites of those metals, alumina, lime, 
magnesia, silica, and alkalies in the enclosed portions of slag. 
Black copper has been found to contain 1.28 per cent. of arsenic, 
1.0 of iron, .54 of sulphur, .4 silver, and .011 of gold." (Emngineer- 
ing. 1885, p. 806.) 

In an acidulated solution of blue vitriol, the following of those 
substances, viz., cadmium, cobalt, iron, zinc, sulphide of iron, 
alumina, magnesia, and alkalies of the slag, dissolve readily; anti- 
mony, arsenic, bismuth, tin, and silica dissolve imperfectly, and 
per. y fall to the bottom ; carbon, gold, platinum and sulphur 

m the pyrites are insoluble, and precipitate entirely ; lead is 
converted into ye which almost wholly precipitates ; silver 
is changed into chloride, provided a soluble chloride is present, 
which is usually the case, and ie entirely thrown down ; suboxide 
of copper, and the dpi opm of copper and of silver, also precipi- 
tate. The lime is all changed into sulphate, a small quantity only 
of which enters into solution, whilst the remainder subsides. 

One effect of using an impure metal or an alloy as an anode is, 
that its different constituente are corroded unequally, both by the 
ordinary chemical action of the liquid and by the influence of the 
current. By both these actions the most electro-positive metals 
are attacked first, and the others in succession, in accordance with 
the thermal law which governs such actions ; and those which are 
not corroded at all, together with those which form insoluble com- 

unds, either remain upon the surface as a coating, or fall to the 

ttom as mud. 

In an anode containing copper, copper oxides and sulphides, 
the current goes most by the path of least resistance, i. e., very 
largely by the metal, very little by the sulphides, and much less 
by the oxides. If, therefore. the anode contains yery кч gul- 
phide or oxide, the whole of the current travels through the 
copper, and the oxide and sulphide fall to the bottom ; but if it 
contains much sulphide, some of the current passes through it. 
At the same time, independently of the action of the current, the 
5 is always acting chemically upon each of these substances, 
whether they form part of the anode or of the sediment. 

It is evident that when the anode contains a large variety of 
impurities the chemical actions going on at its surface must be 
numerous and exceedingly complex, and modify each other, and 
make it very difficult to accurately describe them. One effect of 
those numerous impurities is to cause an almost infinite number 
of local electric currents all over the anode, attended by corrosion 
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and solution of all the more positive substances without the aid of 
the external current, thus gradually neutralizing the free acid, 
and saturating the water with metallic salts. 

Influence of the Impurities upon the Current.—Provided the 
anodes are wholly metallic, their lower degree of electric con- 
ductivity due to impurities has very little effect upon the total re- 
sistance of the circuit, because the resistance of the solution ія so 
very much greater. Consequently, also, it has but little effect 
upon the kind of dynamo required. 

Impurities in the anode, however, have in some cases a great 
effect upon the electromotive force and upon the strength of cur- 
rent, either by giving rise to polarization and counter electro- 
motive force, or by the formation or accumulation of N со 
ducting substances upon the anode. The greater the num of 
impurities also the greater the risk of waste of energy. 

It is a fact that the electromotive force, and consequently also 
the strength of current. is increased when the anodes contain as 
impurities metals such as zino, cadmium, manganese, or iron, 
which are more electro- positive than copper in the particular liquid, 
because they constitute with the copper cathode a voltaic couple 
sending a current in the same direction as the working one. ut 
this assistance to the current, except with iron pyrites, is usually 
80 very small that it is hardly observable, and the advantage of it 
is more than counterbalanced by disadvantages. The presence of 
iron in the anode aids the current to only a small extent, but that 
of zinc helps it more. 

When the solution contains persslts of iron or manganese 
those salts are reduced to proto salts at the cathode, and a portion 
of the current is continually wasted in reducing them, instead of 
being wholly employed in separating copper, and the copper costs 
more to refine than when no iron or manganese is present. Ав 
long as there is sufficient persalt of iron in the liquid, no hydrogen 
is evolved at the cathode. With a copper-depositing solution con- 
taining much salt of iron, the difference of potential of plates of 
pure copper of a single vat has been found by experiment to be 
.99 volt, with an anode of black copper .25 volt, and with one of 
copper pyrites .5 volt, and when the solution was deficient in free 
acid, it was .85 volt with black copper, and .75 volt with copper 


pyrites. (Kiliani, Engineering, Vol. XL., 1885, p. 306.) . 
Effect of Impurities of the Liquid upon Purity of the t.— 
The electrolyte is always less impure than the anode, use 


various of the impurities of the latter are either loosened by cor- 
rosion of the surrounding metal, and separate and fall to the bot- 
tom unchanged ; or they are separated from their compounds by 
chemical or electro-chemical decomposition and subside ; or they 
are converted by chemical action into insoluble compounds, 
which precipitate. f 

During the process of deposition the electrolyte continually 
becomes more Портера во with impurities, especially with iron, 
and, in much lees degrees, also with zinc, manganese, cobalt, 
nickel, tin, arsenic, antimony, bismuth, aluminum, calcium 
(within small limits), magnesium, potassium, and sodium, and 
gradually poorer in free acid, and sooner or later, requires to be 

urified. 
Influence of Impurities of the 5 upon the Current.—Tbe 
greater the number of impurities in the electrolyte the greater the 
risk of waste of electric energy. All ordinary sulphate of copper 
solution used in the electrolytic refining of copper contains, after 
a time, forma a greater or less proportion of dissolved ferrous sul- 
phate, and this substance gradually combines with the oxygen of 
the air and becomes persalt. In such a mixture there is liable to oc- 
cur a considerable waste of current and deficiency of deposited cop- 
r—1st, because much of the electric energy is wasted in deoxi- 
izing the persalt at the cathode ; and 2nd, because a solution of 
persalt of iron corrodes and dissolves copper; the free acid there- 
fore decreases, and the liquid acquires greater specific gravity. 
The presence of green vitriol, however, prevents polarization at 
the anode, because it absorbs oxygen. | 
Purity of the Deposited Copper.—It is a mistake to sup that 
electro-deposited copper must be pure; if it has been deposited 
rapidly from an impure solution it may be very impure. _ 

Of all the various circumstances already described which tend 
to produce purity of the copper, the most important are :—1, 
Absence in solution of all the metals which are the most readily 
deposited with it: these are silver, bismuth, antimony, arsenic, 
and tin ; 2, using a sufficiently moderate density of current at the 
cathode; 8, keeping the solution perfectly clear and well circu- 
lated ; and 4, not allowing any of the mud from the anode to 
touch the cathodes. All other conditions being alike, the most 
slowly deposited metal is the most pure. | 

There is usually not much risk of depositing any other metal 
than copper (and silver or bismuth if in solution) under the ordi- 
nary conditions of working when the density of current does not 
exceed 5 amperes per square foot, or the rate of deposition is not 
more than 70.7 grains per square foot per hour, and the increase 
of thickness is not greater than 1.07 millimetres, or .04 of an inch 
per week of 156 hours. At Stolberg, with an impure solution, 
and a density of current of 1.489 ampere per square foot, the purity 
of the deposited copper is stated to be ‘‘99.92 and 99.95 per cent. in 
two analyses.” One source of impurity is fine powder from the 
anodes diffused in the liquid. 
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Cost of Electrolytic Refining.—The cost of refining copper by 
electrolysis varies with the magnitude of the installation, and 
depends essentially upon the expense of motive-power, and of 
imterest upon invested ae also largely upon the degree of 
** commercial efficiency " of the dynamo, and upon the kind and 
amount of impurities in the crude metal, which are continually 
varying, because the composition of each batch of unrefined 
copper differs. The аш the proportion of foreign metals 
wrhich are easily deposi with the copper, and the purer the 
refined copper required, the greater the cost of the process, 
because it must be conducted moreslowly. Thecost when anodes 
composed of the unreduced sulphides of copper and iron are em- 
ployed instead of metallic copper, as in Murchese's process, is 
considerably different. 

Where motive-power or fuelis cheap, advantage is taken of 
the circumstance to economise the expenditure upon vats and 
copper, by using it more freely. At Casarza, where water-power 
is cheap, the proportion of copper deposited is 1.4 lb. per horse- 

wer hour; at Pembrey, where coal is cheap, it is 2.6 lb. ; 

utat Hamburg, where motive-power and fuel are dear, it is 
6.87 lb. The amount of electric energy and of horse-power con- 
sumed in depositing the same weight of copper differs in nearly 
every electrolytic refinery. Where coal is cheap, and the process 
is conducted on a large scale, with a good steam engine, at least 
110 indicated horse-power is obtained during one week by the 
consumption of 50 tons of coal, and with good dynamos will de- 
posit 20 tons of copper per week, at a cost of £20. The interest 
upon capital invested in plant, etc., during the same period will 
amount to about a similar sum. Or, if we reckon the cost of one 
mechanical horse-power at one penny per hour, the cost of such 
power for electrolytic refining of copper is about one farthin 
per pound of that metal refined. Difference of potential required 
to overcome resistance and polarization is an element in 
calculating the cost of depositing a given amount of copper, 
because double the electromotive force expended costs quite 
double the money. 

The chief elements of cost are :—1. Interest upon capital ex- 
о upon copper, electrolyte, vats, steam-engine, boiler, 

ynamo, and other plant. 2. Fuel, water, and oil for the engine. 
3. Rent and taxes. 4. Labor. 5. Depreciation of steam-engine, 
boiler, dynamos, vats, etc. 6. Incidental expenses. 

The total stock of copper required in order to refine a given 
amount of that metal per day or week varies in different works. 
In each refinery, besides the amount of copper in the vats, there 
is at least an equal quantity in the form of main conductors, raw 
copper for making anodes, new anodes ready for immersion, and 
residues of old anodes, also the stock of refined copper. The 
value of the stock of copper alone in one of the installations at 
Hamburg has been estimated at ‘‘ £8,000.” Practically, to refine 
30 tons a week of ordinary ‘‘ Chili bars," with a current density 
of 8or 10 amperes per square foot, requires a total stock of 
about 400 tons of copper, which, at £5U a ton, costs £20,000, to 
which we must add about £10,000 for plant and premises. 

A number of workmen are necessary, probably about twenty, 
working day and night, when depositing thirty tons of copper 
per week, to manipulate the electrodes, examine the vats, and 
attend to the steam-engine and dynamo, melt and cast anodes, 
wash dirty ones, etc. A chemical analyst is also employed to 
analyze the copper and the electrolyte. As stoppages in the pro- 
cess do not often occur, they are not a large element of expense ; 
there is, however, the cost of occasionally emptying the vats, 
evaporating and purifying the solution, collecting and treating 
the mud, etc. 

In consequence of the numerous circumstances which affect 
the cost, an nA s ooa d satisfactory estimate of the total 
amount of capital required to be inve in establishing an elec- 
trolytic refinery to deposit a given amount of copper daily, can 
only be arrived at by means of a knowledge of all the essential 
particulars in the given case. 

Recapitulation.—In establishing an electrolytic copper refinery, 
the chief points usually require to be settled in the following 
order:—18t. The amount of copper to be deposited per week. 
2nd. Amount of mechanical power required and the kind of motor. 
8rd. Degree of purity of the solution and of thecrude metal. 4th. 
Rate of deposition per square foot of cathode surface per week. 
5th. Total amount of cathode surface necessary. 6th. Total 
number of vats in series. 7th. Magnitude of each vat. 8th. 
Electromotive force and strength of current n 9th. 
Kind of dynamo. 10th. Magnitude of the main conductors. 
There are, of course, other important points to be first considered, 
such as the most suitable | ty for cheap motive-power, cheap 
conveyance, etc., but those do not come within the intended 
scope of this article. 


THE FoRT WAYNE ELECTRIC Co. have just sold a 75 light arc 
machine to the Marion Electric Light Company, of Marion, Ind. 
Mr. W. J. Buckley, Western manager of the company, has recently 
sold a 1,200 light alternating current machine to the electric 
light company in Streator, 
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TESLA'S NEW ALTERNATING MOTORS. 


REPLYING to the exceptions taken by Mr. N. Tesla! to the criti- 
cisms of Industries on some of his more recent designs of alter- 
nating motors that journal has the following in a recent issue: 

The main difference of opinion, we think, lies in a nut-shell. 
Mr. Tesla holds that if an increasing excitation is apple’ to an 
iron core it affects the outside first, and the lines of induction, or 
lines of force, accumulate in the outside till the iron becomes 
more or lees saturated, and then penetrate to the inside. The out- 
side thus magnetically screens the inside. If the core is lami- 
nated, so that there are no Foucault currente, this cannot occur. 
The line integral of the magnetic force taken round any circuit 
interlinked with the magnetizing coils is 4 т n C, where n is the 
number of turns and С the current in C. d. 8. This interlinked 
circuit may be taken through the centre of the core or near the 
outside, and has the same value in each case. This value is inde- 
pendent of the time. If the iron is not laminated, Foucault cur- 
rente will be generated in a direction op to the primary elec- 
tromotive force, and these will introduce а time lag. At any 
instant the integral of magnetic force round a circuit passing 
along the outside of the core is still 4 x n C, but along any circuit 
cutting the iron itis4 z n C + 4 x n! Ct, where С! is the surface 
integral of the Foucault current interlinked with the circuit in 
question, C and C! having posue or negative values according 
to their direction. As C! depends on the time rate of change of 
C there is thus a time lag. For instance, if a current is sud enly 
turned on a solid cored n currents in the opposite 
direction circulate in the iron, 80 t at first they partly demag- 
netize the centre. They die away gradually, and the centre 1s 
then magnetized as fully as the outside. The lag is here produced 
entirely electrically, not by any sort of magnetic screening. Mr. 
Tesia develops his magnetic screening ш this way. He wants to 

et a set of poles on a motor to behind another set. He there. 

ore excites the leading poles with an alternating current in the 
usual way. The lagging poles have their cores wound with iron 
wire first. The iron wire 1s not wound parallel to the induction 
in the core, but at right angles to it, and is referred to as a closed 
magnetic circuit. y is not clear, for it is not interlinked with 
any exciting circuit whatever. Outside this is wound the excit- 
ing coils proper. Mr. Tesla thinks this coil of iron wire screens 
magnetically. We think it acts as a secon electric circuit. 
It gets slightly netized also, but the direction of magnetiza- 
tion is at right angles to the wire at every point, not round what 
Mr. Tesla a closed etic circuit. | | 

Mr. Tesla also described a transformer. In this a rog o iron 
wire is taken as core, as usual. Itis wound with secon T: 80 
as usual. The secondary is then coated with iron wire. par: 
shield was laminated in the wrong direction ; the lamination in 
the wrong direction—that is, not el to the induction—is in 
the motor, and, from the description, one at least of the trans- 
formers has its ‘‘ screen" laminated in the right direction. Over 
this ‘‘ screen” is wound the primary. Mr. Tesla thinks this inter- 
mediate layer of iron acts as a magnetic screen. If it is lamina- 
ted in the right direction, so as to have no Foucault currents, the 
induction at any instant in the inner соге is (4 x n C + 4 яп! C! 
u/l, where п! and C! are the secondary turns and current, and 
the length of the core circuit. The induction in the outer “ screen” 
is 4 x n C и/1, and there is no time lag. The effect of such an ar- 

entisthat the primary coil is interlinked with more iron 
than the secondary, so the effect is just the same as putting a 
онд оо. in series with the primary of on ordinary transformer. 
Mr. T says triumphantly we are wrong, for it does screen; we 
say that he misinterpreted his reeults. 


COLLEGE NOTES. 


EXPERIMENTAL APPARATUS FOR CORNELL UNIVERSITY. 


In circular recently issued, Prof. R. H. Thurston, director of 
Sibley College, Cornell University, calls for plans and estimates 
for an “Experimental Steam Engine,” such as is customarily 
made a part of the equipment of technical schools of the her 
class, and used by them in researches in steam en nng. 
Cornell already has a number of engines adapted, in various ways, 
for this work ; but it is desired that one should be here i ed 
which shall present peculiar facilities for illustration, and for in- 
vestigations in connection with the higher uate courses of 
instruction, and in the schools of steam engineering, of marine 
engineering and naval architecture, now ing preparation for 
their work, and in the school of railway mechanical engineering, 
which it is anticipated may be organized, should the former prove 
useful and su ul. 

The circular gives full specifications of the type and construc- 
tion desired. | : 

Proposals are also invited for a testing machine having a ca 
ity of not less than 200,000 lbs., and intended for the Mechanical 
Laboratory. 


1. Tur ELEC. Ехов., Sept. 24, p. 944. 
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Electricity in Daily Life. A Popular Account of the Applica- 
tions of Electricity to Every-day Use. By C. F. Brackett, F. 
L. Pope, Jos. Wetzler, H. Morton, C. L. uckingham, H. L. 
Webb, W. S. Hughes, John Millis, A. E. Kennelly, and M. A. 
Starr. 125 illustrations. 288 ages. Cloth. New York: 
Charles Scribner's Sons, 1890. ice, $8. 


ENCOURAGED by the great success attending their series of Rail- 
way articles, afterwards reprinted in book form, and constituting 
a most valuable work of reference, the managers of Scribner's 
Magazine, during the past eighteen months, have been publishing 
in that periodical a series of articles on electricity. In the pres- 
ent volume these electrical articles are риште together, making 
a most interesting, valuable and handsome contribution to the 
literature of the subject. 

A great peril—and more than one perhaps—awaits the writer of 
articles intended to convey to a public, of general culture, but 
uninitiated in the technicalities of any special science or industry, 
a clear, fair idea of what has been done and what the leaders in 
that field are aiming at. The peril is that of being so technical 
that half the information remains a dead letter, or else of fallin 
into во juvenile a method of treatment that the reader's stomac 
is apt to revolt at the mess of sweet pap, as fit only for infants in 
knowledge. It is not given to everybody to act as a popular inter- 
preter of the higher mysteries of science and art. The talents re- 
quired for being in sympathy with the technical classes, and yet 
of fully understanding what the unscientific masses need, are 
rarer t the profusion of ‘‘ popular science " efforts would indi- 
cate. In a series of this kind, under the skillful direction that one 
expects from a standard magazine, the enpe to one side or the 
other of the happy mean should be few; and on the whole, one’s 
expectations are gratified. Prof. Brackett's introductory article 
is probably that which makes most demands on the public, and 
seems at too abstruse ; yet, a second and third perusal ren- 
ders it hard to say wherein it is not just what is wanted as a help- 
ful exposition of the leading principles embraced in the science. 
A few similes and analogies might have helped it, but they are 
pitfalls for the unwary very often, and, besides, it is a magazine 
article of scant limits that we are discussi It might also be 
objected to Prof. Morton’s paper on electric lighting that the 
copious Citation of patent references and dates is a mistake, since 
it leads nowhither so far as an untutored public could see. But, 
even allowing that there may be a little in it over the heads of the 
public, the book is sure to amuse, enlighten and instruct all who 
turn to its pages for information on what is unquestionably the 
most fascinating subject in physics to-day. 

There are only two topics that we would particularly have 
cared to see added to the list treated of in this book, although 
many others might be suggested. The two are telephony and 
electro-metallurgy. In one sense the telephone is a telegraph, 
but since Mr. Buckingham’s excellent article on tele гара lets 
telephony alone, we do think some such expert as Mr. T. D. k- 
wood or Prof. Cross should have been invited to describe that 
great department of work. So, too, in metallurgy, the range 
of electrical application is so enormous that it is hard to see 
why it should be unnoticed, while electricity in medicine, a 
EAM of less range, receives, at Dr. Starr's hands, a very credit- 
able summarizing. 

To a certain extent, the chapters group themselves. Thus 
Mr. F. L. Pope's and Mr. Joseph Wetzler's articles on electric 
motors and electric railways should be read together, and they 
will be found to sum up admirably the results and tendencies in 
the vast field of electric power. The statements made as to the 
development of electricity in electric traction are most stimulat- 
ing, and the story of the evolution of the electric locomotive 
shows in many & close parallel to that of the steam loco- 
motive. It is true that both gentlemen deal largely in forecasts 
and promises, but even since they wrote their long distance” 
predictions, events have hastened to justify them. And then 
there is always more interest in the things men are going to do 
than in the humdrum things they do now asa mere matter of 
course. The present generation is a little bit tired of hearing its 
progenitors boast of being the first toride in the steam cars from 
Albany to Schenectady," and desires for itself the satisfaction of 
being the first to ride in the electric сагв from New York to Phila- 
delphia." Yet even that, we note, will be a commonplace ten 
years hence. 

Dr. Morton's paper on electric lighting serves as a link between 
these two and those which succeed, on the land telegraph and the 
submarine cable, just as theelectric light itself linked the old elec- 
tric dispensation of small currents and minute apparatus with 
the present time when the electrical engineer talks in units of 
10,000 electrical h. p., and throws nightly into his circuits, in a 
single city, more electrical energy than would run the largest 
telephone office for a century. e emphasis is laid by him on 


the fact that the improvement in arc and incandeecent lamps 
came with the perfection of the dynamo ; and these two үле 
e anti- 


together creating the modern central station reacted on 
quated, primeval electric motor and perfected that. 


/ 
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As becomes an officer of the Western Union Co., Mr. Bucking- 
ham begins with a graceful tribute to Prof. Morse, but as an officer 
of that company, he should certainly have buried in deep ob- 
scurity, rather than have paraded it, that hideous, horrible tangle 
of wires shown as the underside of the big switchboard at ** 195." 
We have seen many messes of wire but none quiteso bad as that, 
and, as it stands, the picture is a thorough and satisfactory ex- 
planation of the late great fire. We think there taust be some 
mistake about that nightmare; it isso unlike the ideas of order 
and system necessary in a huge electrical establishment, and such 
as we know Mr. A. 8. Brown to be an ardent advocate of. Per- 
haps if Mr. Brown had had his way, the tangle would have been 
wiped out of existence long before the fire saved the company 
the ae " Te г ч Ме 

А fitting adjunct to the telegrap r is that on the making 
and laying of a submarine cable by Mr. Herbert Laws Webb, but 
it stands quite by itself in merit, as being the most genuine liter- 
ary production of thelot. Itisa really clever piece of work, for 
though one is simply made a compagnon de voyage in a cable ex- 
pedition and not expected to assist, the feeling throughout is of 
actual, anxious participation in all the exciting incidents and 
vicissitudes, and of enthusiastic triumph when the work is done 
and De Sauty is once more vindicated. 

Next come the papers on electricity in naval and land warfare 
by Lieuts. Hughes and Millis. It is clear to see that not only have 
weanew navy but that it is fought in a new way, much to the 
bewilderment and annoyance, we imagine, of the old school, which 
does not care to go into action with a telephone on its ear, its 
finger on a telegraph key and an electric range finder at its elbow. 
So, too, on land. Lieut. Millis makes it evident that electricity 
must play a big part in the next great war. Bismarck disliked 
the telegraph because it prevented diplomacy from being unc- 
tuous. A8 his diplomacy never ran much that way. we doubt the 
sincerity of this remark, but we do know that in the German mil- 
itary tactics of Von Moltke, as in every other advanced army 
studies, the determination to get rid of the unctuous and slow in 
warfare by pressing electricity to its very extreme of performance 
is more and more apparent. As an antidote to these two bellicose 

apers, the reader may, however, next take up Dr. Starr's and 
earn how powerful an agent electricity is for saving life and re- 
storing health, as well as for malthusian ends. 

Mr. Kennelly has a subject we should пае have assigned to 
him, as he is a pastmaster of the laboratory and has not bothered 
greatly with push buttons and burglar alarms, but he acquits him- 
self most excellently well, and his little diagram showing how the 
electric current tapped from the street main can be put to an end- 
less variety of lighting, heating, driving and signaling purposes, 
is a revelation in itself. One wonders in looking at it how soon 
we may all be able to realize it, and thus escape from the dire 
misery and slavery to which European domestics now subject 
innocent American households. God speed the day! In the 
meantime it is to be hoped that the energy and enterprise of the 
electrical supply trade will do more than in the past to render 
these conveniences familiar in our homes and offices. 

This book will not make any man an electrical engineer, but it 
is the best extant intended to inform the public soberly yet inter. 
estingly what there is in electricity and what may be expected of 
it. It deserves the widest circulation, especially among those who, 
while not electrical. have electrical interests. Directly and in- 
directly that includes pretty well every American citizen. The 
book is beautifully illustrated, clearly printed, and has a cover of 
special and characteristic design, appealing to eh telegraphist 
who has watched the mirror or siphon, listened at the sounder or 
pounded holes into a Wheatstone tape. 


LETTERS TO THE EDITOR. 


THE NEW THOMSON DYNAMO. 


[146].—I have recently noted with much interest the account 
in your paper of Elihu Thomson’s new dynamo, but am some- 
what astonished at the apparent implication made as to the new- 
ness of type, no reference being made as to machines of similar 
type already out several months. | 

I enclose you outlines of several machines ric patented 
and which have been running several years in this aboratory. 
One of them, driven by a 4 h. p. Otto, is supplying 20 incandescents 
and 2 A. C. arcs (large Westinghouse) in the gymnasium of the 
University of Nebraska, at Lincoln. D. B. BRACE. 


Boston, .Mass. 


Our correspondent encloses copies of two patents issued to 
hint both entitled Dynamo Electric Machine, No. 421,479, Feb. 18, 
1890, and No. 427,294, May 6, 1890. While both of these 
machines are of interest and may be considered to be of the 
same general ty as that of Prof. Thomson, the latter bas 
features quite distinct from those shown in the patents referred 
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CORRESPONDENCE. 


CHICAGO. 


Lighting Street Cars.—Owens' Electric Musical Instrument.—A New 
Motor Company.—H. A. Douglass.—Charles Wilson's Ingenious 
% Busy Board.“ 


THE West Side Street Railway Company are considering the 
question of placing electric lights in their cars. 

Dr. Owens, of Chicago, has just devised a unique musical in- 
strument which comprises а set of chimes to be rung by elec- 
tricity, and is intended to be used for advertising purposes. The 
instrument, it is prope will be conveyed through the streets 
on an electric tricycle, and played during the trip like an ordina 

iano. Ап electro-magnet is attached to each of the thirty bells 
ung above the keyboard. The keys make the circuit from a 
battery in the base to the electro-magnets at the bells. 

A new company has been formed for керш of furnishing 
5 to that portion of South Chicago known as the 

t Side. 

The Northwestern Electric Motor Company has just been in- 
corporated at Chicago to manufacture and use electric motors and 
sell and operate the same. The incorporators are Thomas B. 
Bryan, Frank Weeks and M. W. Towle. 

Mr. H. A. Douglass, late superintendent of the messenger de- 

artment of the Chicago Telephone Company, recently resigned 
i Колоп to go into other business. His late employée called at 
his home last week and presented him with a handsome lamp. 

The ‘‘ busy-board” invented by Mr. Charles Wilson, superin- 
tendent of the Chicago Telephone Company, is now in successful 
operation at the central exchange. The arrangement of the in- 
strument is such that when a subscriber calls for a number which 
ts busy the desired wire is held at the busy-board " and given to 
him as soon as disengaged. In this way a long list of subscribers 
who want the same number can be served in turn. The instrument 
is so constructed as to accommodate six operators and can take 
care of 6,000 wires. It supplies a long-felt want, as any one who 
ever used a telephone knows the tedious delays caused by ‘ busy 
wire.” Mr. Wilson's ‘‘ busy-board” is the first solution of its 
kind of a problem which has always troubled the telephone com- 
panies, and it gets over the difficulty in the most simple and 
successful manner. 


Сніслоо, Nov. 14th, 1890. 


BOSTON. 


Work in the City Council.—Snow Plows for the West End.—Boston 
Electric Club. 


AT a meeting of the Board of Aldermen this week the street 
commissioners, replying to an order of the board, stated that it 
would cost $1,070,000 to extend Harrison avenue to Summer 
street and Hawley street to Water street and the widening of 
Water street, in accordance with the plan proposed by the West 
End railroad. The communication was placed on file. 

The case of the Suburban Light & Power Co. vs. the Board of 
Aldermen of the city of Boston was argued before the full bench 
of the Supreme Court yesterday. 

The action is brought by the Suburban Company to compel the 
Board of Aldermen to grant locations for electric light poles in cer- 
tain streets of the city. 

The West End Street Railway прапу are preparing for the 
coming winter and have just completed four new snow lowi for 
taking care of the heavy snows which are liable to interfere with 
their traffic, These are now being tested and as soon as approved 
they will manufacture more until they have 25 in all. In appear- 
ance it much resembles a small freight car. Its width on bottom 
is 6 feet, with a length of 14 feet. The cab is 8 feet long, 6 feet 
wide and 714 feet high. | 

There are two 15 horse-power motors inside the car. These are 
of the ordinary railway type. Being inside the car body, they 
are protected from the rain, storm and wind. The rheostat is in- 
side the car, and at the end of the route, for instance, will be 
used to throw off heat, so that the men operating the plow can 
warm up. The gears on the motors have been dismantled, and on 
the armature shaft has been placed a sprocket pinion, which 
gears down, by sprocket chain, to a counter shaft in the centre of 
the body, underneath the car frame. This makes one reduction 
and there is another from the counter shaft to the car axle 
sprocket wheel. The motors will furnish a speed of from 12 to 18 
miles per hour, which will enable them during the winter months, 
when it is snowing, to keep out of the way of the regular pas- 
senger cars. The plows are all счшрре1 with а powerful brake 
which requires no turning of spindle, but simply the pressure of 
a man's foot. The results are instantaneous and most effective. 
The interior of the plow is lighted by a bunch of three incandee- 
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cent lam On each platform over the door, there are single 
lamps, which furnish sufficient light to men operating the plow. 
The customary headlight is carried on the dasher at night. 

The first dinner of the season of the Boston Electric Club was 
held at Young's Hotel on Monday, President Cram in the chair, 
who was supported on the right by Prof. Elihu Thomson, and on 
the left by Capt. Eugene Griffin . The dinner was an excellent 
one, after which Prof. Thomson delighted the members with an 
impromptu lecture on the properties of alternating current, freely 
illustrated by experiments. The experiments have all been 
thoroughly described in these columns before, but many of the 
members had never witnessed them, and they were watched with 
the keenest interest. After the lecture Prof. Thomson was 
greeted to a hearty vote of thanks. The house and entertain- 
ment committee are arranging for a monthly series of these din- 
ners and papers throughout the winter. 


Boston, Nov. 14, 1890. 


PITTSBURGH. 


New Fire Alarm Office.—Braddock Electric Railway Troubles.—Alle- 
gheny City Lighting Superintendent.—Beaver Falls Electric 
Railway. | 


THE new fire alarm office of the city of Pittsburgh is now 
nearly completed. The handsome mahogany cabinets for the 
new switch board annunciator and other instruments are already 
in place and the rest of the furniture is expected to arrive in the 
city within a few days. The walls of the office are wainscoted in 
eens and the ceiling will be handsomely frescoed and dec- 
orated. | 

The next thing to be done will be to put up the instruments in 
position and to make the connections of the wires. Superinten- 
dent Morris Mead of the City Electrical Bureau stated a few days 
ago that, when the work is all completed, Pittsburgh will have 
the finest fire alarm office of any city in the country. The best 
offices now are equipped with instruments at least four years old 
and since then there have been 80 many improvements made, that 
are all being embodied in the work here, that from an electrical 
point of view there is not much doubt the Pittsburgh fire alarm 
office will be the finest in the country. 

The switchboard alone costs $9,000. 

The Braddock and Turtle Creek Electric Street Railway Com- 
pany yesterday filed a bill in equity in the Pittsburgh courts 
against the borough of Braddock. The railway people claim that 
they obtained a right of way for their line through Main street, 
Braddock. They commenced work according to the terms of the 
ordinance, and among other things erected poles along the street. 
No objection was made to the putting up of the poles except three, 
which they were preveni from erecting. The objection to these, 
it is alleged, is only because of the complaint of the owners of the 
abutting property. The company asks that the defendants be 
restrained from e e them or removing the poles they 
may put up. The case will receive a hearing some time next 
week, and as it is the first time such a case has been brought 
before the courts of Western Pennsylvania the result, whatever 
it is, is very anxiously looked forward to. 

The Allegheny City Council Committee on Gas and Lighting 
met last evening for the purpose of considering the advisability to 
abolish the office of Superintendent of Gas and creating that of 
Superintendent of Public Lighting. This change has been neces 
sitated by the establishment of an alternating current arc and in- 
candescent light plant, which the city authorities about a year 
ago contracted with the Westinghouse Electric and Manufactur- 
ing Company to be erected. That plant has been in operation 
since last July, and all the gas lamps have now been thrown out 
by the city. 

Beaver Falls, in this vicinity, will have an electric street rail- 
way shortly. Yesterday a charter was issued at Harrisburg, Pa., 
to the Central Electric Street Railway Company, of Beaver Falls, 
capital stock $60,000. 


PrrTsBURGH, Nov. 7, 1890. 


WESTERN THOMSON-HOUSTON PLANTS. 


The Western Isolated Lighting Department of the Thomson- 
Houston Electric Co. has closed contract with the Atlantic Mining 
Co., of Houghton, Mich., for a nine light arc plant. 

H. H. Shufeldt & Co. have forsome years past been using 


electric lights at their distillery, 23 Larabee street, Chicago, having 


for the purpose a dynamo capable of supplying about 125 lights. 
Finding that additional lights could be used to good advantage, 
they recently asked for bids on a much larger plant, and after 
very severe competition, the order was placed with the Western 
Isolated Lighting Department of the Thomson-Houston Electric 
Co. for a 400 light incandescent plant. The dynamo pe 
used will be discarded and an entirely new plant will be install 
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SOCIETY AND CLUB NOTES. 


NEW YORK ELECTRIC CLUB. 


The теат monthly meeting of The Electric Club will be held 
at the Club House, 17 t Twenty-second street, Thuraday even- 
ing. November 20th. The address of the evening will be delivered 
by Prof. E. L. Nichols, of Cornell University, beginning at 8 
o'clock, on The Artificial Light of the Future." His plan is to 
point out the nature of certain limitations which seem to preclude 
hope of any very marked improvement in the efficiency of our 
present methods of lighting; then to discuss the properties of 
certain sources of light, not made use of at present, with a view 
to the more or less remote possibility of their development as 
practical illuminants. The lecture will include the presentation 
of some original work not yet published, together with the colla- 
tion of various researches, which have not attracted general atten- 
tion, taken singly, but which seem to Prof. Nichols to be signifi- 
cant. The results will be presented by aid of lantern slides. 
Members intending to be present for dinner, should notify the 
clerk at the Club House in advance. 


ELECTRICAL DEPARTMENT, BROOKLYN INSTITUTE. 


The above department is steadily maintaining ite high standard 
of excellence. President Hamblet soon followed up his inaugura- 
tion by the delivery of an admirable exposition of the electric 
time service of the Western Union Telegraph Co., which is main- 
tained under his supervision. The lecture was fully illustrated. 
This was followed up, last Friday evening, by a lecture from Mr. 
H. L. Webb, on '*Submarine Telegraphy." Mr. Webb has had 
ubundant experience in that department and was able to talk 
interestingly on all ite details, not forgetting the ever fresh and 
romantic story of the first Atlantic cables. He made use of the 
lantern to illustrate the subject and showed penen: of early 
cables as well as of those that had been long submerged. 


THE NATIONAL BLECTRIC LIGHT ASSOCIATION. 


Mr. A. R. Foote, the secretary of the National Electric Light 
Association, has prepared and issued & prospectus of the Associa- 
tion for general circulation. It embraces the new constitution, 
lists of active and associate members, a statement as to the ob- 
jects of the Association, and a review of the proceedings of the 
twelfth convention at Cape May. It is excellent campaign litera- 
ture, and will, we trust, bring in many new local companies. 


BOARD OF EDUCATION'S FREE LECTURES. 


The Board of Education has organized a useful course of free 
lectures for the people to be delivered in Grammar schools Nos. 
42, 88, 82, 01, 27 and 15. The lectures begin Nov. 17, and deal 
with practical subjects, telling people something about themselves, 
the work of their hands, and the world ey live in. Among the 
speakers are Prof. C. A. Doremus, Prof. R. Grimshaw, Prof. H. 
A. Mott, Dr. C. 8. Allen and other trustworthy specialists. 


REPORTS OF COMPANIES. 


WEST END STREET RAILWAY CO., BOSTON, 


THE West End street railway annual report is interesting. 
President Whitney said the company had ordered 150 cars wi 
50 per cent. increased ро, and some of them would be run- 
ning in three months. From Oct. 1 to Nov. 10 travel increased 
18.88 per cent. over last year ; miles of road had increased 10 per 
cent. In three years the company would move from 30 per cent. 
to 50 per cent. more people, which means 175,000 to 200,000 pas- 
sengers per day more than the company now carries. The p 
for an elevated road already presented were the best for meeting 
this demand. New stock will issue for the L road $1,600,000 next 
year and $500,000 for the year following. Stockholders re-elected 
the old board and authorized elevated roads, only 872 shares vot- 
ing no.“ President Whitney stated, that in the new electric cars 
the noise from the gearing would be reduced to a minimum. He 
added: Experience has shown that wherever the electric lines 
have been installed travel has enormously increased." 


NEW ENGLAND TELEPHONE COMPANY. 


The directors of the New England Telephone Company have 
declared a dividend of 75 cents per share, payable November 15, 
1890, to stockholders of record at the close of business on October 
30. The transfer book will be closed from November 1 to Novem- 
ber 15, both days included. The report of operations for the quar- 
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ter ended September 80 follows, and is noteworthy for the fact of 
increased expenses &nd construction charges : 


Quarter Sept. 30 1890. 1889. Increase. 
Hecelptg..... eei hone 1,899 $326,181 $36,158 
XX ponens 3 8 «€ E 225,790 $5,602 

Neb. iiu desc CR ARM ERES „ 999,857 $100.391 ә 
Construction.............. . ... 68, 56, 11.108 

Ваіапое...................... $31,794 $13,421 $311.07 

Sínce Jan. 1 
Recelpts........ ..... ........... $1,042,788 $950,393 $03,395 
Expenses ..................... .. 761,981 681,175 86,106 

NGO AMOR ⁰˙i’wAA A teeta $375, $269,218 $6,299 
Construction 129,114 94,647 84.461 

Balance.... ............. ... $146,398 $114,571 *$28,178 
*Decrease. 


ASBURY PARK, N. J.—The Asbury Park Electric Light Co. has 
declared a semi-annual dividend of 8 per cent. 


NEWARK, N. J.—The Newark Electric Light and Power Co. 
has declared & quarterly dividend as usual of 134 per cent. 


ERIE TELEPHONE.—The Erie Telegraph and Telephone Co. has 
declared a quarterly dividend of 1 per cent. 


EUROPEAN ELECTRIC WELDING Co.—The final payment of the 
purchase price of the Euro Electric Welding Company's 
pa for Great Britain has n ned two months from 

ov. 1, say to Jan. 1, 1891, when £40,000 is to be paid in cash, also 
the stock payment. The company has received £60,000 cash (not 
£70,000 as before stated) for the English patente, and £10,000 forfeit 
on the continental option. An incidental part of the new arrange- 
ment is that the English people shall pay for the machines sent 
over there to illustrate the principle, etc., about $10,000. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


F. Z. ire & Co., Electrical Securities, of 18 Wall street, 
this oity, report the follo quotations òf November 15th, from 
New York, n and Washington : 

NEW YORK. 
BID. BID. 
W. U. Tel. Оо....,......... 76 Edison Gen. Elec. Co.. .. s% 
Tele. & Cable. 88 Edison Gen. Со. Def d. 70 
Centl. & 8o. Amer......... 155 Consoi'd Elec. Lt. Oo рея 
Mexican..... ............. 310 Edison Illn'g Co. N. Y.. 60 
Com. Cable Oo......... ... 1014 U. 8. Elec. Lt. Oo ... РЕ 
Postal Tel. Cable........... 30 North Am. Phonograph.... 30 
BOSTON. 
BID. 30. 
S — 
Thomson Houston 897 Ft. Wayne Co ә 
“ Pref'd..... 28 Ball. CC Р 
8 Series C..... 1g | Ere. eco etate os I 
е e D 6 New England............. 
“ Int. Co оноов ехісап.........„„. осо [] he 
Thomson Wel Со...... 180 Trop. American........... 
Thomson Eu. Welding..... Edison Phon ph Doll. b | 
*Ex. Dividend. 
WASHINGTON. 


25 U. 8. Elec. Lt (Wash)..... 140 
66 Eck.&Sold. Home Elec. Ry. 56 
114 Georgetown & Tenallytown 50 


Реппа. Telephone......... 
Ches. & Pot. Telephone..... 
Amer. Graphophone....... 


PITTSBURGH. 


Westinghouse Electric and Manufacturing Co. Pues і 2714 


AN "UNDERSTANDING" AMONG THE SWITCH 
MANUFACTURERS. 


Various combinations and pools have been made from time to 
time among the manufacturers in certain lines of electrical goods, 
and some are in existence to-day. The switch manufacturers 
have now made up their minds to try this means of protection, 
and during the past week the '' A. B. C. Exchange," 20 Cortlandt 
street, has been resorted to by them as a neutral meeeting place. 
The good offices of Mr. Alexander wereinvoked to bring about 
harmonious action, whereby pendin suits were withdrawn, a 
price list was arranged and other business of great interest was 
transacted. The details are not yet ready for publication, but 
there is good ground for saying that as a result of the cessation of 
costly legal warfare, the switch buyer is likely to be benefited 
appreciably as well as the manufacturer, 


Nov. 19, 1890.] 
INVENTORS RECORD. 


DIGEST OF ELECTRICAL PATENTS ISSUED 
NOV. 17, 1890. 


Alarms and Signal :— 


Combined System of Fire Alarm and Police Patrol Telephone and Tele- 
graph, G. C. Hale and A. Barret, 410,563. Filed Маг. 28, 1890. 

Combined system of fire and police patrol telephone and telegraph, means 
for sending visual and audible s to fire or police Boedo ceder from 
any outlying subscribers’ telephone, or from a street station, and to en- 
able oral communication between headquarters and an outlying station: 
Browne three distinct means of notifying headquarters of a fire or other 


Clocks :— 


Electric Actuating Mechanism for Clocks, H. T. Schlegel, 440,241. Filed 
Bep. 6, 1889. 

Automatic electro-magnetic motor driving clock train. 
Electric O ock, F. Schwartz, 440,441. Filed Oct. 22, 1889. 


Electro-magnets actuate pendulum directly, and indirectly actuate the 
train through the escapement- wheel. 


Conductors, Conduits and 'Insulators :— 


Insulating Composition, F. E. Blaisdell, 440,891. Filed May 3, 1800. 
Asbestos, clay, and a flux, as feldspar and borax. | 

Method of Manufacturing Insulating Tubing for Electric Conducting - 

Wires, H. B. Cobb, 440,806. Filed April 29, 1890. 


Molding upon the tubing, while soft, & continuous covering of metal, 
vulcanizing the soft tubing, and then stripping off the metal covering. 


Distribution :— 


Distribution of Electric Energy, B. Z. de Ferranti, 440,224. Filed Feb. 
19, 1889. 

Alternating currents and transformers ; successive reductions of poten- 
tial by intermediate transformers for long distances; concentric conductors. 
System of Electrical Distribution, W. В. Richards, 440,326. Filed May 2, 
1890. 

A dynamo or other generator, two circuits and a current-director, both of 
which include the colls of the fleld magnets of the dynamo, one of said 
circuits also including translating devices, 

Dynamo-Electric Machine, W. K. Freeman, 440,424. Filed Sept. 28, 1890. 

Tmproved means for securing the coils upon the cores of the field mag- 
nets; specially applicable to alternating current machines. 
Current-Collector for Dynamo-Electric Machines, W. K. Freeman, 440,425. 
Filed Sept 20, 1890. 

Applicable to alternating current machines. A metallic hub, consisting of 
а nanged sleeve, having a split portion or portion provided with clamping 

evices, i 
Dynamo- Electric Machine, W. K. Freeman, 440,557. Filed Sept. 20, 1890. 

Design and construction to secure strength, compactness and ease of 
assemblage of parts; also intended to render the machine easily adjusted 
or shifted upon its base when mounted. 

Electrical Governor, F. D. Hardy, 440,590. Filed Feb. 1, 1890. 
The combination, with an electric motor, of a No ERO actuated by cen- 


trifugal force, a sleeve on the motor-shaft, a bell-crank lever connected 
thereto, and a pitman connecting the lever to the brush-holder of a dynamo. 


Galvanic and Thermo-Electric Batteries : — 


Battery-Zínc, Archibald J. Macdonald, 440,173. Filed Feb. 20, 1890. 


Alloy of mercury ammonium and zinc added to melted zinc, fipally add- 
ing magnesium. 


Galvanic Battery, W. Cohlman, 440, 40. Filed Jan. 20, 1890. 


Design and construction for securing compactness and to permit the read 
examination of any cell of a battery. d 


Lamps and Appurtenanoes :— 


Arc Lamp, S. E. Nutting, 440,604. Filed March 10, 1890. 


First claim as follows :—In an arc lamp, the combination of an electrode, a 
covering for the same of a material that disintegrates under the heat of the 
arc at a temperature lower than is necessary to consume the electrode, with 
its edge next to the arcat a distance therefrom to cause it to be disintegrated 
v ith the same degree of rapidity as the electrode is consumed, and a holder 
bearing against the edge of the covering next tothe arc and holding the 
electrode from advancing until the edge of the covering is changed, con- 
sumed or destroyed. 


Measurement :— 


Dead-Beat Mechanism for Electrical Measuring-Instrumente, E. Weston: 
440,289. Filed May 12, 1890. 


Retarding the movement o fan electrically-actuated ou" by first estab- 
lishing the actuating current and then diminisbing a previously interposed 
frictional resistance. 


Temperature-Regulator for Electrical Measuring-Instruments, E. Weston, 
440,290. Filed June 25, 1890. 


Means of indicating chan in temperature occurring in the instrument 
circuit, and, connected in said circuit a resistance and а means of varying 
thesame comformably to the indications of the heat indicating apparatus ; 
whereby the resistance of the whole circuit may be maintained constant. 


Indez-Controlling Device for Electrical Measuring-Instruments, E. Weston, 
440,201. Filed June 25, 1890. 


A pivoted body, means of indicating the extent of ita rotary movement, 
&nd & second y moving about a centre in line with the centre of rotation 
of the first pivoted body, one of the bodies being provided with a projecting 
stop and the other baving a recess in which the stop enters, thus limiting 
tbe movement of the stop. 


Electric Meter, E. Mares, 440,481. Filed Feb. 26, 1890. 
A balance-lever mounted to oscillate, an electro m tic device to actuate 
the lever, a carriage on the lever, mechanism for reciprocating the CANIS 
and iade- 


and a registering device in the path of the carriage &nd separate 
pendent of carriage and lever. 


Metal Working :— 


Method of and Apparatus for Making Metallio Wheels by Electricity, W. 
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P. Bettendorf, 440,584. Filed Sep. 11, 1600. 


Adaptation of electrical welding to the joining of spokes to hubs and tires 
of metal wheels. 


Miscellaneous :— 


Electric Switch, A. R. Bush, 440,808. Filed June 9, 1890. 
* Quick-acting " hand switch. 
Combined Lighting-Arrester and Cut-Out, J. А. McManman, 440,961. Filed 
Feb. 7, 1890. 
a cut-out ; formation of arc between terminals intercepted by ground 


Adjustable Resistance for Electrícal Circuits, C. Wirt, 440,884. Filed Nov. 


Two relatively movable concentric cylinders, one having wires longitudin- 
ally upon it, the other carrying a contact piece bearing directly upon the 
res. 


Railways and Appliances :— 


Electric Motor Truck and Gear, E. Peckham, 440,189. Filed May 29, 1800. 
System of gearing whereby the motion of armature shaft of motor may be 
imparted simultaneously to both axles of the truck. 
Station-Indicator for Railway Cars, G. N. Vanderhoff, 440,208. Filed Dec. 
2, 1889. 
Electro-magnetic mechanism controlling movement of parts. 


Electric Switch, M. Wheless, 440,218. Filed Sept. 24, 1889. 

For electrical railways with sectional conductors. An electric circuit sepa- 
rated at intervals and having at each side of the points of separation sockets 
pointing in opposite directions, in combination with magnets placed at such 

ints of separation, the armatures of the magnets bi . and the 

orks being on opposite sides of the main circuit and having screws fitting the 
sockets. 
Electric Railway, J. К. P. Nourse, 140,362. Filed March 18, 1890. 


For storage battery cars. system of conductors leading from power station 
to one or more pointe on the track for charging batteries in transit. 

Electric Railway Switch and Signal Mechanism, J. Ramsey, 440,302. Filed 
March 21, 1889. 

An electric motor employed to move a railway switch ; mechanism trans- 
mitting motion from the motor to the switch so constructed that the motor 
circuit will be automatically broken when the switch has been either opened 
or closed. 

Electric Switch and Signal Mechanism, J. Ramsey, 440,508. Filed March 21, 
1889. * 

Signal operated by an electric motor provided with mechanism for setting 
the signal in one direction only, an automatic circuit breaker for cutting ou 
the motor after it has actuated the signal, mechanism for cutting in a mag- 
net circuit for holding the signal. 

Electric Train-Signal, F. Sargent, 440,508. Filed May 6, 1890. 

The operating valve of locomotive whistle actuated by electro-magnet. 
Shipper for Trolleys, H. H. Brooks, 440,584. Filed May 14, 1890. 

Two Vr mj Мык arms, one on either side of the trolley and ех- 


tending out m either face, the arms projecting normally when the 


trolley is in contact with the wire and below any portions of the overhead 
construction adjacent thereto. 


Electric Railway. К. M. Hunter, 440,595. Filed May 29, 1889. 


Supporting the conductors over one or more parallel tracks by a line of 
poles, and supporting working and supply conductors by the same poles or 
means of support. 

Electric Railway, R. M. Hunter, 440,506. Filed July 28, 1800. 


In two crossing railways. the main conductor of each is severed at the 
point of crossing ; a bridging switch is provided to span the gap made by 
he severing of the main conductor. 


Contact Device for Electric Cars, R. M. Hunter, 440,597. Filed Aug. 11, 1890. 

Conduit railway. First claim as follows :—In an electric railway, the combi- 
nation of a conductor extending along the * a traveling vehicle, a 
frame jointed at one end to the vehicle and рата ts other end free, and а 


current-collecting device carried upon the free end of the frame and movable 
about a vertical axis. 


Secondary Batteries :— 


Secondary Battery, Friedrich Marx, 440,175. Filed April 18, 1890. 

Metal or metalline electrode and a carbon electrode placed in an aqueous 
solution of a salt of a metal and an equivalent quantity of an acid. 
Electrode for Secondary Batteries, E. B. Weed, 440,210. Filed Feb. 8, 1890. 

Constructed to permit a large amount of active material to be placed in 
receptacles and to reduce the weigbt of metallic plates. 


Metallic supporting plates with outwardly proj receptacles for active 
material ; receptacles wholly enclosing the masses of active material. 


Secondary Battery Plate, A. E. Wolfe, 440,216. Filed Feb. 10, 1890. 

A plurality of supports for active material, the supporte being conductors 
of electricity. and a layer of mechanically applied active material between 
and in contact with the surfaces of adjoining supporte, and continuous o 
реге for the liquid through the supports and through the ive 
Process of Producing Porous Crystalized Metal Plates, C. Payen, 410,267. 
Filed July 26, 1887. 

Fusing two or more metallic salta together, pouring the mass into a mold 
allowing it to stalize, then reducing the structure to a metallic state and 
eliminating foreign matter. 

Process of Producing Crystalized Metallic Lead Plates, C. Payen, 410,268. 
Filed Jan. 16, 1888. 

Fusing the salts of lead, zinc and cadmium, casting the mass in a mold and 
allowing it to crystalize, then reducing to a metallic state. 

Process of Producing Crystallized Lead Plates, C. Payen, 440,269. Filed 
Jan. 23, 1888. 

. Fusing a salt of lead and an ammonium salt, then treating as in 440,267. 
Art of Producing Crystallized Metal Plates, C. Payen, 440, 70. Filed Mar. 
12, 1888. 

Fusing the salt of & metal having the salt of another metal and a metal or 
a salt of that metal mixed or combined therewith, pouring the mass into a 
mold and allowing it to crystallize in columns, then treating as above. 
Porous Crystallized Metal Plate, C. Payen, 440,271. Filed March 16, 1888. 

Plate produced as above. 
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Method of Making Porous Crystallized Metal Plates, C. Payen, 440,272. 
Filed June 16, 1888. 


Mixing and melting a fusible metallic salt or salts with a salt or salts not 
decomposed or fu below a red heat, then treating as above. 


Process of Making Porous Crystallized Metal Plates, C. Payen, 440,278. 
Filed June 16, 1888. 


Fusing a metallic salt or salts containing a mineral acid or acids witha 
salt of lead, then treating as above. 


Process of Producing Porous Crystalliz-d Metal Plates, C. Payen, 440,274. 
Filed June 18, 1888. 

Fusing with a salt of a metal and oxide of a metal and a non-oxidized salt 
or compound of the same or another metal, then treating as above. 
Process of Producing Porous Crystallized Metal Plates, C. Payen, 440,275. 
Filed June 18, 1888. 


Fusing two or more metallic salts and an oxide or oxides of a metal or 
metals, then treating as above. 


Process of Producing Porous Crystallized Metal Plates, C. Payen, 440,276. 
Filed June 20, 1888. à 


Fusing an inorganic metallic salt or salts with an organic salt or salts; 
then treating as above. 


Process of Producing Crystalized Metallic Lead Plates, C. Payen, 440,277. 
Filed Jan. 16, 1888. 

Fusing the salts of lead and cadmium, then treating as above. 
Procesa of Producing Crystallized Metal Plates, C. Payen, 440,575. Filed 
May 31, 1888. 


Fusing a salt or salts of a metal or metals and pouring the mixture into a 
mold. allowing it to cool, with thecrystals of the mixture uniting with each 
other to form columns or needles, and with these columns or needles meet- 
ing with each other at or beyond the median line of the plate. . 


Electrolyte fov Secondary Batteries, B. Renault and M Desvernay, 440,506. 
Filed Jan. 11, 1890. 


A depolarizing gelatinous silica, consisting of a mixture of ‘water, bi- 
chromate of soda and silicate of soda. A neutral gelatinous silica enclosing 
negative e lectrodes, consisting of water, silicate of soda, hydrochlor.c acid, 
sulphate of mercury, chloride of zinc and mangenate chloride. 


Telegraphs :— 
Telegraph-Circuit, David H. Keeley, 440,164 Filed Nov. 4, 1889. 


Elimination of static retardation. Polechangiog transmitter at sending 
station and a rapidly and constantly acting current-reverser at receiving 
station, for either neutralizing or augmenting i: pulses transmitted. 


Multiplex Telegraphy, David Н. Kee'ey, 440,165. Filed Nov. 4, 1889. 
Adaptation of synchronous multiplex telegraphy to way stations. 
Induced-Current Telegraph, A. M. Rosebrugh, 440,199. Filed Feb. 3, 1856. 


Si ng by secondary electrical currents. Inductorium and circuit closing 
keyin primary circuit; rheotome or equivalent in primary circuit; secon- 
dary circuit of inductorium in main line, and a shunt around inductorium. 


LEGAL NOTES. 


STORAGE BATTERY INFRINGEMENT. 


BRUSH vs. AXGLO-AMERICAN. 


Suit has been brought in the United States Circuit Court for 
the Southern District of New York by the Brush Electric Co. and 
the Consolidated Electric. Storage Co., of New York, against the 
Anglo-American Electric Light Manufacturing Co. for. alleged 
infringement of certain United States patents, known as the Brush 
Storage Battery Patents, owned by the former companies. A 
prelimirary injuction has been asked for. The bill of complaint 
setting forth the grounds of the action was filed by Messrs. 
Witter & Kenyon, attorneys for the complainants. 


STATE AND LOCAL TAXATION OF ELECTRIC LIGHT PLANTS 
IN PENNSYLVANIA. 


A decision by Judge Archibald, of Lackawanna county, ren- 


dered in the case of the city of Scranton vs. the Scranton Electric 
Light and Power Company, holds that the property necessary to 


carry out the corporate purposes of a corporation engaged in’ 


business of a public interest is not Jiable to local taxation, where 
such property is included in the capital stock which pays a State 
tax. Only those ү which owe a well-recognized duty 
to the public, and which hold their property and exercise their 
franchises in subjection to that duty, fall within this class. An 
electric light company, incorporated under the acts of April 29, 
1874. and June 2, 1887, to supply light, heat and power to the 
public, belongs to this class ; and its lands, buildings and appurte- 
nances, necessary to carry out its corporate pur , are exempt 
from local taxation, where such property is included 

tal stock, which pays a State tax. 


THE CENTRAL ELECTRIC Co. are the general Western agents for 
the new Brennan wire connector, which was described and illus- 
trated in a recent issue of Тнк ELECTRICAL ENGINEER. Among 
other new things they are introducing à new wood box bell of 
superior merits in ringing qualities, and at prices within the 
reach of all. This new bell should be inspected by intending bell 

urchasers and appreciated, as it possesses many valuable and 
important features. 
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THE PROPOSED PACIFIC CABLE. 


A 5 dispatch from Ottawa, of Nov. 4, saya: The pro- 
ject of connecting Australia with Canada by a cable across the 
Pacific Ocean has now been before the public about ten years. 
having been first suggested by Mr. Sandford Fleming in the re- 
port submitted to the Dominion Parliament in 1880. Asa practi- 
cal question, however, the history of the scheme may be aaid 
todate from 1887, when a conference of delegates from various 
parts of the British empire was held in London. At this 
meeting the plan was fully explained by the delegates from 
Canada—Mr. Sandford Fleming and Sir Alexander Campbell— 
and aroused a great, and for the most part a friendly, interest. 
At the last meeting there was also revealed the fact that the pro- 
ject had a strong opponent in the Eastern and Eastern Extension 
which now control the telegraphic communication between Aus- 
tralia and Great Britain and enjoy à monopoly which would be 
destroyed if telegrams could be sent across the Atlantic, tben 
through Canada, and then across the Pacific Ocean to Australasia. 
The conference adopted a resolution declaring ‘‘ that the connec- 
tion of Canada with Australasia by a direct submarine telegraph 
across the Pacific is a project of high importance to the empire, 
and every doubt as to its practicability should, without delay, be 
set at rest bya thorough and exhaustive survey.” The favor 
with which the idea was received a to have alarmed the 
existing companies, for last summer they endeavored to make an 
arrangement which would have given their monopoly a new 
lease of life. They offered to reduce their cable rates one-half, 
on condition that the governments interested would give a guaran- 
tee equivalent to about £54,000 a year. The Australian colonies 
were willing to enter into this arrangement, but Great Britain 
and New Zealand declined to share in the guarantee. and there 
the matter stands to-day. In the meantime, Mr. Sandford Flem- 
ing took the opportunity to explain the Pacific plan. It was con- 
tended by Mr. Fleming that the guarantee asked for in considers- 
tion of the reduction of the rates of the old company, namely, 
£54.000 a year, would be equal to the annual charge upon the 
capital required for the construction of & cable from Canada to 
Australia. The length of the cable necessary to stretch across 
the Pacific from Canada to New Zealand and Australia is esti- 
mated by competent authorities at 8,900 miles, and Mr. Fleming 
says that the outside cost of & cable of the very best sort would 
be £1,800,000. Three per cent. upon this sum would amount to 
£54,000 a year. It is further pointed out that the building of the 
Canadian line would red'ice the cost of messages from England 
to Australia to one-fourth what they are now, while the proposal 
of the existing companies is to reduce them by only one-half. 
The length of the line is not so formidable an obstacle to the 
success of the project as may at first sight appear, for, owing to 
the presence of a number of stations in the Pacific, the longest 
stretch would be about 2,700 miles, the others ranging from 1,200 
miles upward. 


PERRET MOTORS AND DYNAMOS. 


The Elektron Manufacturing Co., of 79 and 81 Washin 
street, Brooklyn, has now organized an excellent corps of selli 
agents for its motors and dynamos of isolated incandescent light- 
ing. They are: C. M. Barclay, 205 Canal street. Chicago ; W. 
W. Donaldson, 215 North Calvert street, Baltimore ; J. U. Burkett 
& Co., 1,409 New York avenue, Washington; F. J. Renz, St. 
Paul, Minn.; G. Baquie, 140 Gravier street, New Orleans, and 
Cleverly Electrical Works, 1,018 Chestnut street, Philadelphia. 
Mr. C. M. Barclay, who is one of the latest acquisitions, and who 
has the agency for Chicago and several of the Western States, for 
several years managed the stationary motor department of the 
old Sprague company in the same territory. 


ELECTRIC RAILROADING IN SIOUX CITY, IOWA, 


The Riverside Park Railway of Sioux City, which is now being 
built, have adopted the Westinghouse electric system, and the 
line will be open for traffic on or about April ist, 1891. This 
company also owns the Sioux City & Highland Park Railway, a 
broad gauge suburban steam railroad, which will also be equipped 
with the same electric system and both operated together. e 
experiment of using electricity as a motive power on this line 
will be watched with a great deal of interest, as it is a regular 
broad gauge railroad constructed with ulation railroad ties 
and 50 pound steel ** T" rail, and it gives a chance to demonstrate 
the utility of electricity versus steam on short railroad lines. 

The combined electric railway system, as above, will be about 
nine miles and will afford two avenues of travel to Riverside 
Park, Sioux City's Summer resort. The Westinghouse Com 
will furnish extra powerful motors, geared for a speed of twenty- 
five miles per hour, and capable of handling an enormous travel 
during the Summer months. C. W. Hornick is president ; W. W. 
Byam, vice-president ; J. F. Peavey, secretary, and C. M. Swan, 


*' treasurer. 
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TRADE NOTES AND NOVELTIES 


AND MECEANICAL DEPARTMENT 


WORK OF THE LOCAL BRUSH CO., BALTIMORE. 


THE Masonic fraternity of Baltimore, Md., has just concluded 
а very succesful ‘‘ Bazaar" in the Masonic Temple of that city. 
The object of this entertainment was to raise funds, which are to 
be used in the inter- 
ests of the Baltimore 
Masons. The Temple —X i 
had been very gaily NN О 
decorated ; a fine or- SS SN 
chestra of musicians 
had been hired to en- 
tertain the guests dur- 
ing the evening, and, 
in addition, the man- 
agement of the Brush 
Electric Company. of 
Baltimore, had been 
prevaile d upon to 
make an electrical ex- 
hibition in the hall to 
attract the people. 

The accompanying 
cut is a faithful illus- 
tration of the display, 
representing à num- 
ber of those features 
which are character- 
istic of the Westing- 
house alternating cur- 
rent system, under 
which the Baltimore 
Company operates. 
Besides the seventeen 
arc lights and about 
200 incandescent 
lamps, which the 
Brush Company 
burned in the hall, the 
exhibit consisted of a 
stage regulator, the died || 
Shallenberger alterna- ==! AORT TELLING ha 


ting current meter | Houses. 1 
and its method of = "gu m 
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working, then the E|———[pio-««'uv ie 
cigar lighter, which Е LAB Mice a 
attracted special at- == v H 0 " 0 


tention; on the table in 
the front two coils. 
representing the con- 
verters and showing 
that the system is per- 
fectly safe and harm- 
less. The two lamps 
on the top of the rails 
are 250 c. p. lamps. ^4) 
Down in the corner mm л 
there areseveral small == : 2 Jh 
batteries and an in- 2 | Crag 
duction coil. From === К. 
this the attendant at 
the exhibit gave the 
visitors who desired it 
shocks. The square 
and compass, the key- 
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вопіс emblems were 
represented by incan- 
descent globes of 
various colors, and the 
whole exhibit was 
very beautiful. Over 
50,000 people have 
been to see the elec- f. 
trical display, it hav- E FAN | l 
ing been the first of its t^c sd s Yom od ee 
kind ever seen in Bal- 
timore. 

Since the reorgani- 
zation of the Brush 
Company in Baltimore the management has instituted some great 
improvements in the plant, and a good many more are even now 
contemplated. 

The power house has a boiler capacity of 2,800 h. p. There are 
4 Buckeye engines of 300 h. p. each, 5 Buckeye engines of 150 h. 
p. each, 2 Ball engines of 75 h. p. each, 3 Buckeye engines of 75 h. 
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p. each, and 2 Westinghouse compound engines of 250 h. p. each, 
aud there are the foundations built for two more of the same 
type. The company has Brush machines of 1,400 lights capacity 
all driving from shafting with patent safe feeding oil system. The 
company also operates 250 arc and 1,000 incandescent lights of the 
Waterhouse system; 280 arc and about 400 incandescent lights of 
the United States Electric Lighting Company. The company is 
however, controlled by the Westinghouse Electric and Manufactur- 
ing Company, which company is now supplying the Baltimore com. 
pany with a number of additional alternating current apparatus. 

This includes two 
250 Westinghouse al- 
ternating current arc 
machines, and two No, 
3 alternating current 
575 incandescent ma- 
, ҮҮ, chines. When these 

И) machines have been 
installed, the central 
station will have a 
capacity of 20,000 in- 
candescent lamps. 

The company at 
present furnishes the 
illumination for the 
Johns Hopkins Hos- 
pital, all the Baltimore 
theatres, and also to 
the majority of the 
principal buildings in 
the city. 
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INCREASING THE 
CAPACITY OF 
THE SCHUYLER 
FACTORY. 


OCTOBER 1, 1887, the 
Schuyler Electric 
Company removed 
from Hartford to this 
city, says the Middle- 
town, Conn., Sentinel, 
after several changes 
in the management, 
and located in the 
old. Victor Se wing 
Machine shop on 
Hamlin street. The 
shop has been greatly 
improved, and other 
improvements are 
shortly to be made. 
A lot has been pur- 
chased that will give 
the factory an outlet 
"on William street, 
and sufficient room to 
erect a new modern 
brick structure with 
twenty-inch walls and 
heavily timbered, ad. 
apted to the heavy 
machinery used in 
the construction of 
electric goods. This 
new addition will be 
207 feet long by 60 
feet wide. It will be 
three stories high, 
and the first and sec- 
ond floors will be thir- 
teen feet eight inches 
between  joists, and 
the third floor will be 
twelve feet in the 
clear. Work on the 
new structure will 
commence at once, 
and the management 
are in hopes of having 
it finished by the first 
of January, 1891, 
ready for occupancy ; but they have some doubts about getting 
into the new building by that time. October 1, 1887, when the com- 
pany located here, but 35 hands were on the pay roll, independent 
of the officers of the company. To-day 272 employés are found 
working within the walls of the busy structure. The multiplicity 
of orders compelled them to increese their help little by little 
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«until now it is the number stated, and upon the completion of the 
new addition the working force will be doubled, making a total 
of over 500 men. For some months the management have been 
inconvenienced by the overcrowded condition of the factory 
which has greatly retarded them in their efforts in trying to fill 
orders. The new addition will double the present output of the 
company. The new building will be equipped with an elevator 
and all new modern machinery known to the trade. The orders 
for a week in several different departments have been doubled, 
especially in the electric meter room, which is enjoying an 
unusually large boom at the present time. The company, after 
having the order doubled to 200 a week, placed new tools in the 
room soas to fill their orders. The tools used in this depart- 
ment are of a very expensive nature, and an ordinary assortment, 
covering the top of an average writing desk, costs in the neigh- 
borhood of $4,000. After the tools had been ра in, Ше order was 
again increased to 400 а week, and this placed the company again 
behind on their orders in this ticular department. The com- 
pany are engaged in the manufacture of their own patent goods, 
the following : The Schuyler dynamo, the safety ventilated arma- 
ture, the Schuyler regulator, arc lamps, lamp hoods, series incan- 
descent lamps, with many minor appliances too numerous to 
mention. ides the manufacture of their own individual 

ents, they bave large contracts from the Thomson-Houston 
lectric Co. The Schuyler system of electric lighting is in vogue 
in various cities throughout the United States and Mexico. 


THE NEW DECORATIVE INSULATING MATERIALS. 


THE need of decorative effects in electrical appliances is beyond 
question. What sufficed for the pioneers in the industry will 
hardly do for the present day—in fact, it is obsolete. Just as 
sure and rapid as has been the demand for better line construc- 
tion, more symmetrical poles and cross-arms, superior insulation 
and safety appliances, 80 sure and rapid is now the demand for 
interior pim it possessing besides the necessary quality of useful- 
ness, the equally necessary quality in our day, of finished appear- 
ance to match with the surrounding furnishings. 

This result could never be reached without the aid of color. 
All that we have had so far, in the materials used for safety ap- 

` pliances and electrical appliances, has been plain white. the color 
of porcelain, or plain black, the color of hard rubber. Of course, 
wood at one time was extensively used in this connection, but 
cannot be во used now, because of the restrictions of the fire un- 
der writers. 

Of the materials which will bring about this change of appear- 
ate in electrical fittings there are four, principally, classified as 

ollows : | 

Plasticon, which is of special value in the manufacture of 
switch handles, push buttons, etc. It can be made in all colors, 
and combinations of color; imitations of marble and natural 
woods can be produced. Besides being perfectly water-proof, 
this material will withstand a high degree of heat. Its beautiful 
appearance will find for it many uses, which now can only be 
surmised at. If brass parts are necessary in connection with its 
use, they can be embedded into the material, an advantage which 
will be readily appreciated. 

Fibrone is a material similar in appearance to Plasticon, but 
standing & much higher degree of heat. It can be tapped and 
drilled, worked on a lathe, and can be finished with a high polish, 
similar to that given hard wood. Its low cost should not be lost 
sight of, in comparison with other materials, besides the fact that 
it can be given any color. It can also be worked in sheets of any 
thickness, and is therefore well adapted for the insulating parts 
used in sockets. 

Alexite is absolutely fire, water and acid proof. It can be 
made in any shape and any color. The uses for which it appears 
best adapted. at first glance, are cut-outs, switch bases, insulators, 
cleats, etc. Brass parts can be firmly embedded in the molds, 
thus adding strength to beauty. 

Herculite is also fire, water and acid proof, having something 
of the nature of fibrone. Having great tensile strength, it is 
adapted for many special electri purposes, and from the fact 
that it can be readily drilled and tapped, can be used to advant- 
age хоке the making of а mould is not justified by the quantity 
required. І 

pv these materials will be pu: upon the market together, at 
reasonable prices, and by so well known a house as that of Alex- 
ander, Barney & Chapin, of the Telephone building, 20 Cortlandt 
street, this city. This firm, for some little time, have been ex- 
hibiting their Alexite," but owing to the difficulty of procuring 
suitable buildings and tiachinery: have been unable to make it 
in any large quantity. This difficulty has been removed, how- 
ever, by their most recent combination, by which they obtain the 
exclusive agency, for the United States and Canada, of the 
manufactures of the Fibrone Manufacturing Company, besides 
arranging with them for the manufacture of ''Alexite." The 
factory of the Fibrone Manufacturing Co., at 800, 302 Monroe 
street, this f which is at present equipped with all necessary 
tools, etc , will have added to its present machinery sixteen new, 
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large hydraulic presses. Additional floor space has also been 
taken, во that orders stand a good chance of being filled promptly. 
The development of this really new industry will be attentively 
watched, as showing the many branches which are necessary in 
conjunction with the discovery and utilization of the great 
unknown, electricity. 


J. M. LENNON, ELECTRICAL MANUFACTURERS' AGENT. 


Mr. J. M. Lennon, E. E., of 22 Loan and Trust Co.'s umana 
Minneapolis, has issued the following card, which has a ref - 
ing vigor and buoyancy about it: ‘‘I beg leave to inform you 
that I have added to my business at the above address, an electri- 
cal agency. My object in this is to act as agent, or more properly 
drummer, for any electrical or other firms who manufacture first- 
class A 1 goods in any way of use in the electrical business. I 
have a large and rich clientage and am certain that I can increase 
your business in the West and Northwest fully 100 per cent. I 
handle goods solely on commission and by sample, sending all 
orders directly to you, accompanied by the prices quoted and 
standing of prospective purchaser. Selling samples must, in all 
cases, be sent, except in cases of very large or very fine at eee 
Net prices on all goods must be quoted (to me), yet I en- 
ghes 


deavor to get the hi t possible price with fairness and honesty." 


IDE AND IDEAL ENGINES. 


W. R. Fleming & Co., of 174 Fulton street, selling agents for 
the Foundry and Machine Dept., Harrisburg, Pa., have just taken 
orders for the equipment of several large steam ships belonging to 
the Transatlantica Hispanola line, with their self-oiling ‘‘ Ideal " 
engines for electric purposes. This steamship company ranks 
among the three largest in existence, and is the one to which be- 
longed the “ Viscaya,” which was recently sunk by collision 
attended with such disastrous results in loss of life. The Vis- 
caya ” was to have been equipped at once by W. R. Fleming & 


They also report the receipt of many large orders for enginee, 
and their superior steel return tubular boilers from electric light 
and street railways. Their works are running day and night. 


SCHIEREN BELTS IN THE TORONTO ELECTRIC RAILWAY 
PLANT. 


On August 20th, 1890, Chas. A. Schieren & Co. furnished the 
Metropolitan Street Railway Company, of Toronto, Ont., with the 
following belting : 48 feet, 12” double electric perforated belt, and 
85 feet 28 inch, In answer to thejr inquiry they received the fol- 
lowing letter: Toronto, Nov. 8th, 90. In regard to the belta, 
as far as we are able to judge they are giving every satisfaction. 
We have certainly realized that the power required for electric 
railway purposes is very exceptional, and the demand is very ir- 
regular. We are glad however to state that the belts seem to 
meet all requirements. We have not had, so far, the slightest 
trouble with slippage, and cannot but express ourselves as ly 
pleased. If they will stand the test of time we do not see that we 
can desire any improvement. If any parties in this market re- 
quire anything of the kind we shall be very pleased to have you 
refer them to us, and will show them our belts in operation. 
2 оша truly, Metropolitan St. Ry. Со., of Toronto, Chas. D. War- 
ren, Pres." 


CHADBOURNE, HAZELTON & CO. 


When Chadbourne, Hazelton & Co. took the agency for the 
United States for the Wenstrom Consolidated Dynamo and Motor 
Co., last June, it was the intention of that company to equip their 
old factory at Locust Point with new machinery. They deter- 
mined however later to build à new factory, and purchased 100 
acres of ground and commenced operations. The new factory 
has been somewhat delayed owing to the extremely rainy season, 
and there is such a demand for Wenstrom apparatus that they 
are entirely unable with their old facilities to Án their orders. 

Atarecent meeting of the directors, the situation was dis- 
cussed, and as a result, in order to hasten matters, the Wenstrom 
Company have rented & large factory in Baltimore already 
equipped with boilers, engines and shafting. The new factory is 

feet front, 260 feet deep and is three stories high, and will be 
in working order by the last of this month. They expect to be 
able to turn out enough machines here by working day and night 
to fill their most pressing orders, and in the meantime will 
to completion their large new factory at Calverton, which will be 
ready for operation by the early Spring to meet the Spring trade 
and the demand for street railway apparatus, to which this new 
factory will be almost entirely devoted. This will give the Wen- 
strom Company as good facilities as any company in the country, 
and by the fiist of the year they will be able to fill all orders on 
time. 


Nov. 19, 1890.] 


CUT-OUT SWITCH FOR ARC OR SERIES CIRCUITS. 


WE illustrate in the accompanying engraving a new switch 
which has been specially designed by Mr. W. S. Hill, of 188 


CUT-OUT SWITCH FOR SERIES CIRCUITS. 


Oliver street, Boston, for use on arc or series circuits, so that one 
lamp or a loop carrying any number of lamps, may be cut safely 
out of circuit, without disturbing the remainder of the circuit. 
The inside working of the switch is very similar to the usual Hill 
type, the contacta being made in the usual way. When operating, 
tho one set of contacts is always thrown in before breaking the 
other, so that there is no sparking, the actual working of the 
switch being accomplished by two levers carrying the contact 
points on à common axis, lying in opposite directions, and so ar- 
ranged that when the one lever is pressed down the other is free. 
The mechanism is mounted on a slate base, and is protected in 
the usual Hill fashion by a substantial weather- proof iron case, 

rovided with a glass front, to show the words off and “on” 
{о prevent any possibility of error, as to whether a loop may be in 
c:rcuit or not. 


A NOVEL TROLLEY LINE WIRE HOLDER. 


To the street railway engineer the method of suspending the 
trolley wive has proved a problem of no little difficulty and many 
devices have been tried and are being used to-day. Any improve- 


panying engraving a new form known as the Gould & Watson 
trolley wire clip, which is extremely simple and can be most easily 
applied. As ів evident from the cut, this clip is intended to be 
used without solder, and at the same time requires no screws to 
bind the clip to the wire. The jaws are made in two pieces, and 
fit slackly over the wire when being applied, but when the nut is 
screwed up, it brings these jaws with a vise like grip upon the 
wire, and at the same time securely fastens the nut to the insulat- 
ing material, not shown in the cut, but which may be of any of 
the several forms in use. The upper hole is furnished in either 
i inch or yy inch sizes, and the jaws ате made for either Nos. O, 

ot 4 wire. The ir are furnished of either the best composi- 
tion metal or steel. One important feature of the clip is, that 
should sagging of a line take place at any time, it is an easy mat- 


NEw TROLLEY LINE WIRE HOLDER. 


ter to slacken up all the clips, which can be done by a quarter turn 

of the nut, when the wire can be pulled up taut and then the clips 

can be tightened up again. Practical tests have been made of 

this clip, with most satisfactory results, both on straight line and 

also upon corners carrying heavy cross strain. The clips are manu- 

5 by the Gould & Watson Company, 35 Hartford street, 
ton. 


ment in these must be e and we illustrate in the accom- . 
n 
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BROWN'S MINERAL ORE DETECTOR. 


Electricity has already been applied in numerous ways to min- 
ing operations and with such success that a large extension of 
this work, both in electric lighting and power installations of 
various kinds, may be looked for in the near future. A recent 
addition to the application of electricity to mining, aud one which 
seems destined to find considerable use, is & portable device for 
detecting the presence and nature of a mineral where the latter 
is exposed in the rock or earth. This apparatus, which is intended 
for the use of prospectora more particularly, consists of a battery 
and spark coil, which are enclosed in à box, and the conductors 
end in two poan points. 

It is evident that if these points be connected to a conducting 
body and the circuit ruptured, a spark will be formed, the flame 
and color of which will give some indication of the nature of the 
body which the electrodes have touched. Thus, by placing the 
two points against a rock containing metal in a free state, its 
presence may be detected by merely applying one electrode and 
passing the other rapidly over the surface. 

The machine, which was invented by Mr. F. H. Brown, of 
Chicago, will, it is said, enable a novice or ‘‘ tenderfoot” to pick 
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Brown’s MINERAL ORE DETECTOR. 


up float rocks on the hills and tell instantly whether they contain 
mineral or not, and even the comparative quantity in a rough 
way. By means of this instrument, also, itis possible to find a 
lost lead in a shaft or cut by applying it to the walls. Another 
use to which it may be put is to the sorting of ores, the color of 
the flame enabling the sorter to separate the different kinds. The 
apparatus, which те about ten pounds, is arranged to be 
carried on the back and can be used to explode blasts in connec- 
tion with electric primers. 


R. T. WHITE'S RAIL SPECIALTIES. 


As our readers are aware, Mr. R. T. White has devoted con- 
siderable time and ingenuity to the improvement of rails, chairs, 
&c., for street railway work, and has secured patents on a number 
of his devices. He has now issued a circular to the public in 
which, as the result of what he heard and saw at the Buffalo 
Convention, he claims that the Lewis & Fowler Girder Rail Co., 
of Brooklyn, are directly infringing on his patents. He says he 
will proceed against those who purchase such track material 
from that company, of whom he remarks: “* I have defeated them 
in all the interference suits between us in the Patent office, and 
am positive I can defeat them in the United States Courts, as I 
have patents and they have none.” 


Mr. J. H. STAHLEY, well known in electrical work in all parts 
of the созо has been placed in charge of the new street rail- 
way work at Flushing, N. Y. 


580 
THE KINTNER LABORATORY. 


Mr. C. J. Kintner, the patent expert and electrical engineer, 
has an experimental laboratory with direct and alternating cur- 
rents, in any desired propor having recently fitted up a room 
in the basement of 45 Broadway with Westinghouse converters 
connected to the street mains, and with connections to the direct 
current incandescent plant of the Aldrich building. He is thus 
in a most favorable position to make quick and thorough tests of 
new ideasand inventions. 


OKONITE WIRE IN A WESTERN BUILDING. 


The Central Electric Co., of Chicago, have just issued a fac- 
simile of a letter received by them from S. G. Cook & Co., of 
Minneapolis, accompanying a piece of wire attached by red ribbon 
and seal—altogether quite an official looking document. The let- 
ter says: Tunis piece of Okonite wire was placed in our Lum- 
ber Exchange Building in this city 5 years ago and has been used 
continuously ever since as part of the electric lighting circuit of 
the building. The wire was originally stapled to the fireproofin 
and plastered over, and so far as we can see it is as good as ever." 
At the foot of the letter is a pertinent note from the Central 
Electric Co. to the effect that they are the Western agents for 
Okonite. 


QUEEN & CO'S. PORTABLE TESTING SETS. 


From the following flattering testimonials it appears that 
Queen & Co's. portable testing sets are appreciated quite as much 
by the public in general as by themselves. 

Prof. T. C. Mendenhall, Supt. of the U. S. Coast and Geodetic 
Survey, says: The set of resistance coils furnished by you some 
time since, has been used with great satisfaction. lt possesses 
many advantages in the way of compactness and convenience of 
arrangement.” Sec. H. J. Davies, of the Brooklyn St. R. R. Co., 
writes: We are very much pleased with the portable testing 
set you sold us. Weare mee constantly, and it is proving 
satisfactory.” Asst. Engineer R. Fleming, of the Edison Gen. 
Electric Co., writes: I would say that the portable testing 
set I bought of you recently has given every satisfaction, and, for 
an instrument of its class, surpasses anything I have ever seen for 
accuracy and reliability. I would heartily recommend it to elec- 
tricians.” Supt. H. A. Wagner, of the Missouri Electric Light & 
Power Co., says: We аге very much pleased with your new 
portable testing set, which we have been using about two months, 
and have no hesitation in saying that it isthe best instrument for 
the price that we have seen. e had it compared with a standard 
Elliott bridge, and the readings when reduced to B. A. ohms, 
agreed with the former within one-tenth of one per cent. through- 
out the range tested.” The Schæfer Electric Manufacturing Co. 


writes: 80 far as we have been able to test the set has proved 
all we could wish for and well adapted to our purposes." Lieut. 
McLean, of the Newport Naval Torpedo Station, says: The 


arrangement of the bridge arms, coils and keys in the portable 
Testing set, No. 126, is very convenient and satisfactory." 

We are informed by Queen & Co. that up to date the orders 
for these sete have come so fast that it is impossible to turn them 
out fast enough. They have employed additional force, however, 
and hope soon to be able to carry a supply equal to the demand. 


THE EQUITABLE ELECTRIC RAILWAY CONSTRUCTION CO. 


Mr. W. A. Stadelman, who has for some time been connected 
with the firm of Chadbourne, Hazelton & Co., of Philadelphia, 
has recently terminated his active interest in that concern, and 
has reorganized the Equitable Electric Railway Construction 
Company, of which he was chief engineer. He will devote his 
entire energies to the new concern. 

The new company will be known asthe Equitable Engineerin 
and Construction Company, and a new charter has been appli 
for which will give the company the right to not only equip elec- 
tric railways but to buy and sell or lease or operate them. The 
old company will go out of business by liquidation, and the new 
company will take its place. 

andsome new offices in the Drexel building have been taken, 
and the new company have already several large contracts, one 
for an electric railway in the South, and one for a complete cen- 
tral station alternating current lighting plant, including engines, 
boilers, buildings, etc., to be erected near Philadelphia. 

The capital of the new company is $50,000, and the officers are 
as follows: J. A. McKee, of the Tradesmen’s National Bank, 
president ; H. J. M. Cardeza, of Cardeza, Gilliams & Co., secretary 
and treasurer ; W. A. Stadelman, manager and chief engineer. 
Directors: J. A. McKee, J. L. Stadelman, L. Gilliams, F. D. 
LaLanne, W. A. Stadelman. 
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NEW ENGLAND TRADE NOTES. 


THE STANDARD ELECTRIC Co., OF VERMONT, have sold a 100- 
1 rd 1 the Contrexeville Manufacturing Company, of 
anville, R. I. 


THE TROPICAL AMERICAN TELEPHONE Co., of Boston, besides 
the regular American Bell Telephone set, of which they have 
recently received a large consignment from the American Beli 
Telephone Company, are now offering for export, a new Tropical 
American Telephone company export set, the ets having 
platinum points, and all latest improvements. They are also 
making the * Williams” switch-board in a new form, after the 
style of the multiple switch-board, and have it in all sizes, and 
are exchanging these for old style boards or old style magneto 
bells on very reasonable terms. The new export set, offered at 
$15, is guaranteed to be first-class in every particular, and 
distance telephone sets are now sold at the price formerly 
for the American Bell set. 


THE STANDARD ELECTRIC SUPPLY Co. have secured the agency 
for the New England States of the New England switch, manu- 
factured by O. S. Platt, of Bridgeport, Conn. These switches are 
mounted on wooden or porcelain bases as required, and vary in 
E from 10 to 100 amperes. They are already having a wide 
gale. 


W. S. HILL, of Boston, has just brought out another of his 
well-known type of switches, this time for arc or series circuits. 
The switch is described in another column of this number and 
is well worthy of careful inspection. 


WESTERN TRADE NOTES. 


THE BELDING MOTOR AND MANUFACTURING Co., with offices in 
The Rookery, Chicago, are busy equipping a large factory for the 
manufacture of their well known motors. They have purchased 
10 acres of land on the West Side 55€ miles from the court house 
on the Milwaukee and St. Paul road, and the factory formerly oc- 
cupied by the Garfield Locomotive Works. They are fitting it up 
with the latest and most approved machinery and expect to do 
away with belting and long lines of shafting altogether, trans- 
mitting their power and running the different departments with 
electric motors. They have some valuable contracts on hand, 
one for fifty 20 h. p. motors. Mr. C. H. Bunker, former secretary 
of the Abbott Buggy Company, of this city, has been elected 
secretary and treasurer of the company. . М. S. Poesons, 
who has been the general superintendent of the Brush Electric 


-Company for 12 years past, has been appointed to fill the same 


ition with this company for a term of years. Mr. Harold 

. Brown has been appointed electrical engineer. The company 

expect to be in their new factory and able to turn out a number 

of street car motors a day besides taking care of their rapidly in- 
creasing motor business by the first of January. 


Mr. GEORGE CUTTER has resigned from the managership of 
The Great Western Electric Supply Co., and, it is rumored, has 
associated himself with Mr. Kempt, manager of the Brush Com- 
pany, of this city. 

THE CENTRAL ELECTRIC Co. have just booked orders for one 
hundred miles of improved Candee line wire to be used in alter- 
nating current work. This wire has achieved & most enviable 
reputation on account of its many excellent qualities for pole 
work and combines high insulation, toughness and remarkable 
durability. Their trade in other lines is proportionately as good and 
the amount of business they handle is continually increasing, due 
to the excellence of their goods and equitable business methods. 


ST. LOUIS TRADE NOTES. 


GUIDO PANTALEONI, Western representative of the Westin 
house Electric Co., has closed contracts for an installation of 1, 
ights for the Lincolu, Neb., Gas Company, the old Lincoln Elec- 
tric Light Co. having been sold to the gas company. The entire 
station will be rebuilt. The total capacity of the station will be 
4,000 lights. The meter system will be used. 

The Westinghouse station in South Omaha will install 1,000 
lights, making their total capacity 1,750 lights. The meter sys- 
tem will be introduced. Kirksville, Mo., has contracted for the 
installation of 750 lights, Rich Hill, Mo., 500 lighte, Mason ity, 
Ills., 750, Mt. Vernon Car Co., Mt. Vernon, Ills., 800 lighte, Rock- 
port, Tex., 750 lights, Taylor, Tex., 750 lights. Contracts have 
also been closed for an electric railway equipment of 12 cars at 
Salt Lake City, Utah, and 10 cars at Terre Haute, Ind. The 
Westinghouse electric railways at Springfield, Mo., and Pittsburg, 
Kan., and Des Moines, Iowa, have been finished and are now in 
successful operation. 

W. L. ARNOLD, who has been looking after the interests of the 
Excelsior constant current motor for a year past, has disposed of 
17 motors. Among late sales was a 2 h. p. Excelsior motor to 
the Mound City Roll Paper Co., 2 h. p. motor to Julius Buechel, 
printer, and 1 h. p. motor to Hy. Sall wasser. 
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LIGHTING THE COUNTRY SEAT OF VICE- 
PRESIDENT MORTON. 


BY M. C. SULLIVAN. 


Sk 
VERY feature of the electrical 
industry becomes interest- 
i e ing to the electrical engi- 
Vs, neer and the public in just 
that proportion that it 
proves its value by the most 
pee severe and convincing of 
zx all tests— Time, and it is 
“cei, generally admitted that 
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ness by actual service in 
the home, the public building, the street and on the railroad, 
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In lighting such a home as this, situated a long distance 
from any city, by electricity direct, the dynamo cannot be 
kept constantly running, notwithstanding the importance 
of having the light always ready for use, whether one or 
the whole number of lamps installed are needed, and it is 
here that the storage battery plays an important part in 
electric illumination. 

This plant, Figs. 1 and 2, was installed in the spring of 
1888. It consists of 198 15 L accumulator cells manufactured 
by the Accumulator Co., of this city. These cells are 
coupled in 6 groups of 33 each. These groups are con- 
nected in series by a transfer switch on each rack when . 
being charged from the dynamo situated nearly half a 
mile away, but are coupled in multiple when supplying 
current to the lamps. ith a current of 40 amperes, re- 
quiring 28 mechanical horse-power, the cells can be charged 
in 8 hours ; or, with a current of 30 amperes, requiring 91 
horse-power, in 10 hours. They are operated on the 
following basis : 

When the batteries are fully charged they have a ca- 
pacity equivalent to 1800 ampere hours, which can be dis- 
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FIG. 1.—ACCUMULATOR PLANT IN RESIDENCE OF LEVI P. MORTON, RHINECLIFF, N. Y. 


must be considered as applications of the electric current 
that become necessities. 

On a recent visit to Ellerslie-on-the-Hudson, it has been 
the pleasure of the writer to witness the continued suc- 
cessful operation of the electric lighting plant installed in 
the country residence of Vice-President Levi P. Morton, 
after nearly three years actual service. This installation 
has many interesting features, and can be considered as a 
model of its kind, it being one of the places where the 
great utility of the storage battery in the lighting of a 
country home is clearly demonstrated. 


charged in any quantity up to 250 amperes, which is the 
maximum point of discharge. Sixty volt Sawyer-Man 
lamps are used, requiring .84 ampere each, so that 300 
lamps can be lighted at once, and the battery will sustain 
the entire number continuously for 7 hours. The regu- 
lation of the lamps is accomplished by cutting in or out 
an extra cell in each series by means of a switch placed 
on the switchboard on each rack shown in the cut. 

The к. м, r. of a storage battery falls slightly as it be- 
comes discharged, and this drop is provided for by the 
introduction of an additional cell or two in the series. 


The above is what the plant is capable of doing, and the 
time taken to charge it 1s based on the inquiry: How 
much current has been taken from them? The x. м. r. of 
the battery is never allowed to drop below 2 volts 
per cell. The time required to charge these batteries 
depends, of course, on the amount of current used since the 
preceding charge. The method which has been adopted 
18 to commence charging with the amperemeter reading 
33, and as the cells become charged the pointer moves 
back to 25 or 28, or thereabouts. 

The average number of lamps burned each day is 85 for 
about 5 hours, the greatest number of lamps in use at any 
one time being 250. This average holds good for every 
day in the week, and it is only necessary to run the engine 
for 15 hours during that period to charge the batteries, so 
that 7 hours operation one day and 8 hours another is suf- 
ficient to generate the requisite current for the week. 
This is done in the day time. In this way the dynamo 
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The wires from the engine house (a pretty piece of 
architecture shown in the initial letter of this article) to th 
battery-room, which is located in the cellar of the mansion, 
are run underground. For half the distance the Standard 
underground cable is used; the other half, Grimsbav 
* White Core,” placed in Georgia pine troughing to pre 
vent mechanical injury to the insulation. 

The stable and laundry, situated some distance from the 
house, is lighted from the batteries, the wires being ran 
underground. _ 

The feature of a constant supply of current brings to 
notice a novel and interesting department of burglar alarm 
signals. The wiring of the house ів so arranged tha: 
should any window or door be tampered with, a special 
automatic switching device will throw into circuit & num- 
ber of lights, thus giving the nocturnal visitor a bright and 
warm welcome. | 

The engine used to drive the dynamo isa 35 h. p. Straight 
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Кто. 2.—DYNAMO|RooM, ELECTRIC LIGHTING PLANT, RHINECLIFF, N. Y. 


becomes simply an inexhaustible source of supply, while 
the batteries do the active work. 

The dynamo used is a specially shunt wound Thomson- 
Houston, having a capacity of 30 amperes and 500 volts at 
1250 revolutions per minute. 

The apparatus connecting the dynamo with the batteries 
is 80 arranged that should an accident happen whereby the 
E. M. F. of the dynamo falls below that of the cells when 
being charged, no trouble will ensue, as an automatic 
switch will immediately open the circuit. 

When the batteries are fully charged, the wires which 
are used to conduct the current from the dynamo to the 
cells are utilized to conduct back sufficient current to light 
the engine house, dairy and cattle barns, These buildings 
are located half a mile from the mansion. They are fitted 
with all modern appliances and conveniences, and the sight 
of cows and sheep eating by the aid of the incandescent 
lamp makes one believe that primitive nature is already, 
as it should be, on the friendliest terms with the most ad- 
vanced department of science, 


Line engine, which, with steam equipment, was installed by 
Messrs, Potter and Williams, of New York. 

A journey through these grounds at night is a treat, 
One finds the electric lamp everywhere, but no other evi- 
dence of an incandescent system. There is no engine 
house in operation with its whirr of machinery and pillar 
of smoke so common in isolated plants. The lamps draw 
their life blood from some hidden mysterious source, and 
the visitor comes away impressed with the perfection and 
beauty of the incandescent lamp as a means of illumination, 

An isolated gasoline plant was installed to provide 
against any drawback in the electric system. While this 
isa wise precaution that no fault need be found with, 
three years experience has not once called it into use to do 
service while its powerful rival “nodded.” 

A recent examination of the plant does not disclose any 
trace of deterioration, and the cells and apparatus are, to 
the personal knowledge of the writer, who assisted in 
making the installation in 1887, in as good condition as 
when turned over to the engineer since in charge of them. 
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LATED WIRES AND CABLES.—II. 
BY HERBERT LAWS WEBB. 


WAVING seen just what is done in each test, let 
us now proceed to examine the actual instru- 
ments required for carrying them out and the 
methods of connecting up the instruments in 


practice. 


GALVANOMETERS. 
'The most important instrument in any testing outfit is 


the galvanometer, as it is by means of the indications of 
the galvanometer that comparisons are made between the 
wires or cables to be tested and the standard instruments, 


such as high resistances, condensers and resistance coils. - 
'The galvanometer usually employed for fine testing is 


that known as the Thomson reflecting galvanometer ; this 


instrument is made in a great number of different forms, 


Fig. 8.—ASTATIC GALVANOMETER. 


of which it will be necessary for our purposes to describe 
only the two or three which are most used in general 
work. 

The usual form of the astatic reflecting galvanometer is 
shown in Fig. 8. It consists of a hard rubber base mounted 
on three leveling screws and provided with either a cir- 
cular level or two short spirit-levels placed at right angles 
to each other, so that the instrument may be accurately 
leveled when set up. Mounted perpendicularly on the 
base are the four galvanometer coils, the two at the rear 
being fixed and the front two hinged so that the astatic 
needle system can be removed if necessary. At the top of 
the brass fram» to which the coils are attached is a hole 
into which fits a small brass stud. From the lower part of 
this stud is suspended, by a single fibre of raw silk, the 
astatic system of needles, consisting of two small pieces of 
steel, strongly magnetized, connected together by a fine 
aluminum wire, the N pole of the lower needle being be- 
neath the 8 pole of the upper. By this arrangement the 
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directive force of the earth's magnetism is minimized and 
greater sensitiveness obtained. 

To the upper needle is attached a small mirror by means 
of which a spot of light is reflected on to a graduated 
scale ; at right angles to the lower needle a small vane is 
fixed in order to check the swinging of the needles and 
bring them to rest quickly. The brass stüd from which 
the needles are suspended can be lowered so that the vane 
rests on the coils; all strain is then taken off the silk 
fibre and the instrument can be moved without risk of 
breaking the fibre, but it should never be carried about 
without taking this precaution. 

In raising the brass stud care should be taken to merely 
press it gently upwards by squeezing the fingers in be- 
tween the head of the stud and the frame ; on no account 
twist the stud, as in this way torsion would be put into the 
fibre and trouble from unequal deflections on opposite sides 
of the scale would be the result. 

The coils are enclosed by a case of brass with plate glass 
front and back, or by a glass cylinder. 

To the top of the case is fixed a rod which supports a 
very weak permanent magnet by which the needles may 
be directed so as to bring the spot to any part of thescale ; 
by lowering or raising the magnet on the rod the sensi- 
tiveness of the needle may be diminished or increased. 
l'or fine adjustments the rod and magnet can be turned 
together by a tangent screw on the top of the case. 

For reading the deflections of this galvanometer a lamp 
and scale are provided, the light from the lamp being 
focussed on the mirror of the galvanometer, which reflects 
back a spot of light on the scale. ‘The scale is usually of 
cardboard and is divided into 360 divisions on each side of 
the zero. The spot of light may be either a fine narrow 
streak covering about one division of the scale, or a round 
spot with a black line across the centre, the line being 
produced by a fine wire being stretched across the orifice 
behind the lens. For a cardboard scale the round spot 
with the black line is preferable, as the part of the scale 
on each side of the deflection is illuminated and readings 
can be made with greater comfort to the observer, Many 
prefer using a ground glass scale, which is ruled in the 
same manner as the cardboard scale. The lamp in this 
case is placed at the side of the scale and the beam of 
light is reflected to the galvanometer by means of a small 
mirror mounted on an arm having a universal joint. The 
observer stands behind the scale, instead of in front of it, 
and the spot appears to him as а line of light on the 
dark ground glass. With this kind of scale a capital spot 
ean be obtained by using as the source of light an incan- 
descent lamp with a very straight filament, and either get- 
ting the two legs of the filament in line, or, better still, so 
arranging the lamp that one leg of the filament only is re- 
flected by the mirror. In this way a sharply defined line 
of light 1s obtained and very close readings can be made. 

The advantages of the ground glass scale are that the 
spot can be seen plainly even though the testing room is 
very light, and, that as the observer has not to place him- 
self at one side of the scale but directly behind it, he is in 
a better position for manipulating the instruments and can 
allow himself more sea-room in setting them up. About 
the only disadvantage is that it is necessary to follow the 
movements of the spot pretty closely as it is almost invisi- 
ble except from exactly behind the part of the scale to 
which it is deflected. 

In setting up the galvanometer care should be taken to 
select a steady place. In cable factories a masonry pedes- 
tal with a good foundation, and not touched by any other 
part of the building, is generally constructed for the pur- 
pose, and in this way the galvanometer is kept free from 
vibration or jarring. In many places, however, such facil- 
ities are not obtainable and it is often necessary to set up 
the instruments in a room on an upper story, and in 
a building where heavy machinery is working almost con- 
tinually. It then becomes necessary to resort to various 
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devices to free the galvanometer from the effects of the 
vibration of the building. If the building is of very solid 
construction a substantial shelf, firmly fixed to the wall, 
should provide a steady place; if vibration is still felt, a 
sheet of rubber or some thick rubber rings should be placed 
on the shelf and above this a heavy slab of lead, the gal- 
vanometer being ра on top. 

The most sightly way of arranging this is to have a neat 
wooden case for containing the lead, which may be run in 
melted or in the form of fine shot. If this plan does not 
answer, a tray of sand may be substituted for the rubber, 
the weight being placed on the sand. The last expedient 
of all is to suspend the galvanometer by means of springs. 

The usual plan is to place the кое оп а {гау 
hung from a bracket by four coiled brass springs about 
three feet long. The tray is damped either by means of 
vanes working in air-tight boxes below, or by fixing 
brushes at the sides, the brushes just bearing against the 
edges of the tray. By this arrangement all vibration may 


be got rid of, but great care is needed in moving about not 


to touch the springs, or, in fact, any part of the hanging 
tray as the least jar is sufficient to set the needle dancing 
for some minutes. 

W hen the galvanometer is set up it should be placed on 
a dry surface and the hard rubber base should be clean and 
dry ; if there is any likelihood of moisture being present in 
the air, small pieces or cups of hard rubber should be put 
under the leveling screws in order that the instrument 
may be thoroughly insulated. When possible it is best to 
place the galvanometer facing west, the needles being 
north and south ; but it is often necessary to have it face 
east, according to the position of the room set apart for 
testing. 

A good astatic galvanometer will not be affected by 
magnetic disturbances if the disturbing influences are more 
than a very short distance away, but if magnets, or iron 
tools, etc., are being constantly moved about within ten 
or twenty feet of the galvanometer, some sort of magnetic 
shield will be required to avoid the oscillations of the needle 
which would be the natural result. The most effective mag- 
netic shield is an old iron safe, a hole being cut in the door 
large enough to allow of the free transmission of the beam 
from the mirror when the needle is deflected to its fullest 
extent. A box of sheet iron will be found more manage- 
able than a safe and may be suspended from springs in the 
manner described above, thus getting rid both of vibration 
and magnetic disturbance. 

The principal objection to the use of an iron shield com- 
pletely enclosing the galvanometer is the inconvenience in 
altering the height or position of the directing magnet. 
The best combination of magnetic shield and hanging tra 
is to have the iron box supported on a shelf, and the gal. 
vanometer suspended by means of springs passing through 
holes in the top of the box. To obviate the difficulty re- 
ferred to above, of altering the position of the directing 
magnet without disturbing the galvanometer, the rod sup- 
porting the magnet is fixed to the under part of the top of 
the iron box, and the tangent screw is prolonged so that 
the milled head is outside the box. In this manner the 
magnet can be raised or lowered without touching the 
galvanometer, and the direction of the magnet can be 
altered by means of the screw without opening the box. 
Such an arrangement as this is a very efficient preventitive 
both for magnetic and mechanical disturbances, and it has 
the advantage that the parts of the suspended spring con- 
trivance which would ordinarily be exposed to accidental 
jarring are rendered inaccessible by being enclosed in the 
iron box. 

The regular pattern astatic reflecting galvanometer is 
generally wound to about 8,000 or 10,000 olira resistance, 
and sometimes even higher. The fine silk-covered wire is 
wound on four separate bobbins, as already described; the 
ends of the coils are led to eight terminals on the base 
plate, four in front and four in the rear, and by varying the 
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connections between these terminals, the combined resist. 
ance of the four coils may be varied. A diagram of these 
connections is always supplied by the manufacturer, but 
for general work it is rarely, if ever, necessary to use the 
coils in any other manner than all in series, so as to obtain 
the maximum resistance. 


CAPT. TROTT'S CONDUIT BRUSH CONTACT. 


Past experience has shown that in addition to the in- 
sulation of the conductors in the conduit great care must 
be taken to prevent leakage of the current through the 
wires attached to the contact plow and leading to the 
motor. To guard against this, Capt. Samuel Trott, of the 
cable ship * Minia," has designed a brush contact, which, 
besides insulating the conductors leading to the motor, 
protects them from abrasion. As will be seen in the ac- 
companying engravings, Figs. 1, 2 and 3, which show the 
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FiG8, 1, 2 AND 3.—TROTT'S CONDUIT BRUSH HOLDER. 


brush in different views, respectively, each of the con- 
ductors is encased in insulating material, and at the point 
where the brush is attached to its holder the insulating 
material is spread out into the form of a hood, in order to 
protect the brush from falling moisture, the brush being 
arranged vertically to make contact with the upper surface 
of the conducting.rail. The two insulated conductors are 
enclosed in a carrier which travels in the slot of the con- 
duit, and are thus protected from injury by contact with 
the conduit or any obstruction or foreign matter which 
may collect in the slot. The carrier is made of two thin 
plates which clamp the insulated conductors between them, 
the plates receiving between them at each end and being 
Bcrewed to athick vertical plate which acts as a plow. 
The carrier is supported from the car by means of a spring 
at each end. This device constitutes an elastic connection 
between the car and the carrier and enables the brushes to 
be readily adjusted in relation to the conducting-rails 
Those sides of the hood which cross the conducting-rail 
have lipped edges, by which means the falling moisture 
is deposited upon each side of the conducting-rail, 


CHEMICALLY PURE ZINC. 


Accorpine to Г Electricien, M. Cahaigne, of Paris, has 
succeeded in producing chemically pure zinc on a com- 
mercial scale and at a price but little higher than that of 
ordinary zinc. MM. Pouchard, Mathieux et Cie., makers 
of electric clocks, have used Cahaigne zinc rods in the 
Leclanché cells employed by them. The cells in question 
furnished current for about 90 hours, and the oonsumption 
of the chemically pure zinc amounted to 28 grms. per oell, 
while the consumption of ordinary well-amalgamated zincs 
amounted to 36 to 38 grms. The Cahaigne zinc was, 
moreover, uniformly consumed, while the amalgamated 
rods were very irregularly attacked. 
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THE CITY AND SOUTH LONDON RAILWAY.! 


Tais railway, which was opened on Nov. 4, is a subway, 
Passing from a point in King William street, City, under 
the Thames, and on to Stockwell, which has been con- 
structed on a novel method, designed by Mr. Greathead, 
M. I. C. E., in the form of two circular iron tunnels, 10 
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a partner of the above firm, in the construction of the 
Bessbrook and Newry narrow-gauge electrical railway in 
Ireland. The contract for the carrying out of the whole 
scheme, designed by Messrs. Mather and Platt, was com- 
mitted to that firm. They have employed Messrs. John 
Fowler & Co., of Leeds, to supply the boilers and engines 
to work the dynamos for generating the current of elec- 
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Ба. 1.—PLAN OF GENERATING STATION. 


feet in diameter, driven throughout the London clay, and 
about 60 feet below the surface. 

The two tunnels, which reach from King William’s 
Statue, in the city, to Stockwell, after having passed under 
the bed of the Thames, have been executed by the com- 
pressed air system in the face of a subterranean difficulty 
which could hardly be exceeded—namely, a powerful 
underground river, percolating through a gravel bed of 
large flints and coarse pebbles. This water-flow was kept 
back for weeks upon weeks by the sheer force of volumes 
of compressed air, whilst concrete and cement-grout were 
poured in front of the tunnel shield, and an artificial rock 
extemporized, in which the segments of the iron tunnel 
tube could be bolted together. 

All the anxieties of the engineering work are over, the 
rails of the road are laid, the platforms erected, and the 
neatly constructed underground stations, with their walls 
lined with white glazed tiles, are ready for the passengers, 
and have a cleaner and brighter aspect than any of the 
other underground stations in London. Moreover, they 
will not be sullied with smoke and dirt from steam loco- 
motives. i 

A scheme to work this railway by electricity to avoid 
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Fic. 2.—ENGINE AND DYNAMO Коом. 


the use of steam and its noxious results, or the use of rope 
traction with slow speed and other disadvantages, was 
submitted to the company by Messrs. Mather and Platt, 


engineers, Manchester. The company accepted the scheme, 


which is entirely originalin its main features, though based 
upon the experience obtained by Dr. Edward Hopkinson, 


1. London Electrical Review. 


tricity ; also, Messrs. Beyer, Peacock & Co. to construct 
the framework of their electrical locomotives. The whole 
electrical plant has been carried out under the special 
superintendence of Dr. Edward Hopkinson, F. R. S., who 
has acted throughout as consulting engineer, with Mr. G. 
A. Grindle as resident engineer. 

The following are the particulars of the plan of Messrs. 
0 and Platt, and details of various parts of the 
work : 

The whole of the plant for generating the electrical cur- 
rent is situated at Stockwell, the suburban terminus of the 
line. At this point a complete plant, Fig. 1, has been 
erected for the generation of the current. There are three 
large generator dynamos of the Edison-Hopkinson type, 
each worked independently by a vertical compound engine, 
ош and constructed by Меште. John Fowler & Co., 

ig. 2. 
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ко. 9.—ELEcTRIC LOCOMOTIVE, CITY AND SOUTH LONDON 
RAILWAY. 


The engines work at a steam pressure of 140 lbs. per 
square inch, and have been built of exceptionally massive 
proportions. They run at 100 revolutions per minute, 

iving a piston speed of 450 feet per minute. They are 
fitted with automatic expansion gear of improved type on 
both the high and low pressure cylinders, and are controlled 
by a 5 governor, having a capacity of 750 foot- 
pounds, which is driven direct from the crank-shaft by 
cotton ropes. The automatic gear is so arranged as to cut 
off the steam, if necessary, in both cylinders from dead 
cut-off to three-quarters of stroke. The engines will in. 
dicate up to 375 h. p. each. The cylinders are steam- 
jacketted, the high-pressure is 17 inches diameter, and the 
ow-pressure 27 inches. 

The engines are supplied with steam from віх Lancashire 
boilers, 7 feet diameter by 28 feet long, which are fitted 
with Vicar’s mechanical stokers. Two large feed water 
heaters are also supplied, with brass tubes of ample surface, 
for receiving the whole of the exhaust steam from the 
engine without back pressure. 

The generator dynamos are of the Edison-Hopkinson 
type, with bar armatures, fitted with all the latest improve- 
ments of Messrs. Mather and Platt. The weight of the 
armature alone is about 2 tons, and the weight of the en- 
tire machinesomething over 17 tons. Each machine is 
capable of generating 450 volts and 450 amperes. The 
commutators are of hard copper insulated with mica, and 
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there are three brushes on each rocking arm, each sepa- 
rately adjustable, with bring-forward thrust and hold-off 
catch. The magnet limbs are exceedingly massive, each 
limb, with its pole piece, weighing over 4 tons, and the 
yoke of the machine weighs about 3 tons. 

The machine can be run as compound, or shunt, only, 
as required. The total weight of copper wire on the 
magnet of each machine is nearly 14 tons. The Edison- 
Hopkinson dynamo is well known as being perhaps the 
most efficient machine constructed. The present machines 
bave an electrical efficiency of 96 per cent., orslightly over, 
and the measured efficiency of the engine and dynamo, i. e., 
ratio of the electric power available outside the dynamo to 
the indicated h. p. of the engine, is over 75 per cent. 

Sir William Thomson’s multicellular electrostatic volt- 
meters are used for measuring the electromotive force. 
The current from the dynamos is conveyed to a general 
distributing and testing switchboard, fixed in a recess of 
the engine house. From this board the main circuits 
are taken to various parts of the line, and the current pass- 
ing through each circuit is measured, and suitable arrange- 
ments are provided for switching over from one circuit to 
another. 

The site occupied is a plot of about two or three acres on 
the surface, or ground level. The access between the depot 
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and the subway is by a curved tunnel descending from 
above ground by a steep incline of 1 in 34 feet. Up and 
down this the trains are brought or lowered by a rope and 
winding engine. This short bit of tunnel is remarkable. 
Formed on а horizontal radius of 250 feet and a severe 
vertical radius, it is marvelous that the junction of the 
two drivings, one from below and the other from above, 
should have met centre for centre and level for level within 
an inch or two. At the depot the carriage shed is large 
enough to contain six trains side by side. 

The main cables have been manufactured by the Fowler- 
Waring Co., of North Woolwich, and consist of a copper 
core of 61/14 B. w. G., insulated with Fowler-Waring in- 
sulating material, and lead-sheathed. 

The working conductor is of channel steel, carried on 
glass insulators, the joints being fished and also connected 
with copper strips. The general arrangement of the work- 
ing conductor 1s exactly the same as that employed by 
Dr. Edward Hopkinson on the Bessbrook and Newry line. 
The steel employed is of very high conductivity, and has 
been rolled specially for the purpose by the Shelton Iron 
and Steel Co., of Stoke-on-Trent. The working conductor 
is divided into sections for convenience of testing and 
carrying out repairs on the permanent way. The insula- 
tion obtained is extraordinarily high. hen the full 

ressure of 500 volts is on the complete system of work- 
ing and feeding conductors, the leakage current does not 
exceed one ampere, so that the total loss by leakage is less 
than 1 h. p.; this is a small fraction of 1 per cent. of the 
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total power required for working the line to its full capa- 
city. The current is collected from the working conductor 
by sliding shoes of iron or steel arranged in a very similar 
way to that employed on the Bessbrook line. 

Fourteen 10-ton electric locomotives of the type shown 
in Fig. 3 have been supplied by Messrs. Mather and Platt 
for working the line, each capable of developing up to 100 
effective h. p., and of running upto 25 or 26 miles per 
hour. The armatures of the 1 are constructed 
so that the shaft of the armature is the axle of the loco- 
motive, Fig. 4; in this way all intermediate gear and all 
reciprocating parts are entirely obviated. The locomotives 
have a fixed wheel base and a motor is fitted on each axle, 
the axles not being coupled, but working quite independent- 
ly. The current is conveyed from the collecting shoes 
through an amperemeter to a regulating switch, then toa 
reversing switch, thence to the magnets, and back through 
the framework of the locomotive to the rails, so complet- 
ing the electrical circuit. The locomotives are fitted with 
Westinghouse automatic air brakes, and also a screw hand 
brake, and they are lighted from the working conductor. 
The train, when loaded, will weigh 30 tons, and it is in- 
tended that ten trains shall be worked on the line at one 
time. 

Each train consists of an electric locomotive and three 
passenger carriages 32 feet in length from end to end of 
the footboard. The long passenger carriages are pivoted 
on two four-wheeled bogies ; and the interior, which is 
divided by a door in the centre, contains seating for 34 
persons. The enclosed portion is 23 feet in length, the ex- 
ternal overhang of the carriage platform being coupled up 
to the similar overhang of the adjoining carriage, and thus 
forming two open platforms between the three carriages. 
Upon each of these a guard travels with the train. These 
guards’ platforms are protected at the sides by iron lattice 
sliding doors. The carriages are lighted by electric light, 
the current for the lamps being, in like manner, taken off 
from the conductor. 

Each train carries its own reservoir of compressed air, 
sufficient for 40 stoppages, and ав it arrives at the depot 
station of the line, recharges its air supply. The trains 
are also fitted with hand brakes, the stopping power being 
thus completely independent of the motive power. 

In the generating house is the hydraulic machinery for 
supplying power to the elevators at the various stations. 
The cylinder of the ram is 2 feet in diameter, and the 
wrought iron flange-jointed pipes, which convey the water 
at a pressure of 1,200 lbs. to the square inch, are nearly a 
foot in external diameter. The engines which pump the 
water into them act automatically, being put in motion as 
the accumulator descends by loss of water at the elevatore. 
At the end of this building is a locomotive repairing shop, 
with special appliances for lifting out or replacing the 
dynamos on the locomotives. 

The limit of speed of the electric locomotive is 25 miles 
an hour, Ultimately, the trains will follow each other at 
three minutes intervals, but at the commencement of the 
traffic they will start about 7:30 a. m., and run every five 
minutes. The stations are lighted by gas; and for the 
water supply of the steam boilers which 1s taken from the 
water company’s mains, there aretwo large tanks, one of 
12,000 and the other of 25,000 gallons, as a reserve, 


A “COMMERCIAL CABLE” FEAT. 


THE Commercial Cable Co., of this city, has issued a tasteful 
reprint of an article from the San Francisco Daily Report of Sept. 
27, 1890, showing how rapid had been the transmission by Com- 
mercial Cable, United Press and Postal Telegraph services of the 
news to Frisco of the Slavin-McAulliff prize fight in London. 
Owing to the speed attained, Datly Report extras were selling in 
the streets with a full account of the fight in just 17 minutes from 
the time of the dispatch of the final bulletin from London. 
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TANNING BY ELECTRICITY.! 
BY A. BIGAUT. 


AN industry in which it would hardly be expected that 
electricity is designed to play a prominent part is that of 
tanning, yet the remarkable results which have been ob- 
tained leave little doubt in our minds that the electric 
current will soon be employed in this field on a large scale. 
The main object in applying electricity to tanning is to 
diminish the time heretofore required to convert the raw 
hide or skins into merchantable leather, a result effecting a 
` reduction from several months to as many days. ‘This is, 
of course, accompanied by an enormous saving in money 
in the interest on the value of the skins under treatment. 
At the present time two important tanneries are now 
working the electrical process ; one of these, operated by 
MM. Brion and Dupré, in Paris, has been at work for 
over a year, while the other, the British Tanning Co., has 
been in operation for several months in London. 

The application of electricity to tanning is not new. As 
far back as 1850 a currier by the name of Crosse invented 
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It is this process which is employed in the Paris tannery 
above mentioned, and in another at Bermondsey. Within a 
short time a large tannery will be put in practical operation 
at Longjumeau. 

The Worms and Balé process differs from all preceding. 
In ишер it depends upon the fact that the tanning сап 
be expedited : 

First, by the agitation of the skins in contact with the 
tanning liquor ; 

Second, by the circulation of the electric current within 
the body of the liquid. This second fact had already 
been demonstrated by former trials, while the first is a 
well known method in tanning. It is the combination of 
these two processes which constitutes the originality and 
which ought a priori to increase the speed of tanning; 
and this has been demonstrated to be the actual fact. 

The apparatus of MM. Wormsand Balé, which permits 
of the combined agitation and action of the current, con- 
sists of a circular drum shown in the accompanying illustra- 
tions, Figs. 1 and 2, 134 metres in diameter and 24 metres 
deep, having a capacity of 1200 litres. The interior of the 
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Figs. 1 AND 2.—THE WORMS AND BALE ELECTRIC TANNING APPARATUS. 


a process in which he applied electricity. He was followed 
by A. Ward, of Lancashire, in 1860, who modified the Crosse 
process somewhat. And in 1861, in Paris, M. Rehn also 
attacked the problem. The role which he attributed to 
electricity in tanning was that under the influence of the 
electric current traversing the solution, the skins were 
opened and their tanning thus effected more rapidly. 

In 1874, M. de Meritens also elaborated a process of 
electric tanning by which he was able to tan skins in 35 
days, and this system is still employed in a tannery near 
St. Petersburg, having over 600 vats. Lucien Gaulard 
and Kresser also devised a process of this nature. 

In 1887, MM. Worms and Balé, of Paris, invented 
a rapid tanning process by means of electricity. Their 
experimental factory, opened in 1887, was operated without 
much attention being paid to it for two years at Saint- 
Remyles, Chevreuse sur РҮ vette. The factory is said to be 
in commercial operation now. 


1. La Lumiere Electrique. 


drum is provided with wooden pegs 30 cms. apart and 8 
ems, in diameter, and 20 cms. long. The drum is also pro- 
vided with four man holes a, closed by iron bars. he 
discharge cocks are placed between the doors. 

Placed horizontally above the drum there is a large 
trough 5 containing 4,000 litres, and designed to hold the 
solution. At each end of the trough there is a tube which 
is connected with the large tube р which leads to the centre 
bearings of the drum so that the liquid can be introduced 
into the drum by the opening of the cocks a. 

The electric current from the dynamo indicated at r ix 
conducted by wires to two pillars 11 on which two copper 
springs J J are fixed. These springs rub against two rings 
K K which entirely encircle the drum and to which 
are connected the electrodes L L. These constitute a pair of 
rings on the interior of the drum which encircle it in the 
same manner as those on the outside. The circuits can also 
be arranged to make the current pass from one bearing tu 
another instead of by way of the rings. 
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In the establishment at Paris there are four drums 
arranged in the manner just described working continually. 
The dynamo employed is of the Gramme compound type. 
The voltmeter and the amperemeter are placed in circuit, 
and by means of a switch the direction of the current is 
changed every twelve hours so as to act equally on the 
electrodes. 'The above wires are slowly oxidized, but the 
renewal of the wires or copper bands is necessary only 
after a large number of operations. 

The skins are prepared in the ordinary way, the hair 
taken off by lime, and they are then put into the drum with 
thetanning solution made of oak bark extract, and indicating 
30° or 40? by the tan-hydrometer (3° to 4? Baumé). The 
drum receives 500 to 700 kilograms of skins and 1200 to 
1500 kilograms of tan liquor, to which is added a little 
essence of terebenthine. 

The drum is rotated at moderate speed while the cur- 
rent of the ampere meter is passed through at an к. м. F. of 
about 70 to 100 volts. The skins are subjected to the 
rotating movement, and the wooden pegs prevent them 
from attaching themselves to the inside of the drum ; and 
when they are raised to nearly a vertical diameter, they 
fall and are thus knocked about and beaten continually. 
During the operation the solution becomes deprived of the 
tannin, which is fixed in the skin. It is sometimes neces- 
sary to add new solution in order to bring the liquor back 
to its proper strength. 

The rotation and electrolysis are continued from two to 
six days, according to the nature of the skin to be tanned. 
Goat and sheep skins only require about 24 hours for com- 
plete tanning. Calf skins require 48 hours, while cow, 
steer, and horse hides require from 72 to 96 hours, accord- 
cording to their texture. During the operation the tem- 
perature increases but hardly ever passes 30? c. 

As the drum is tightly sealed, a safety valve seems to be 
necessary to prevent an increase of pressure in the drum ; 
this has been provided in a very simple manner, but the 
pressure at any rate is only very small. 

Thus in four days an operation is completed which ordi- 
narily required 7 to 8 months, and which has been made 
possible without the addition of acid, and by the simple 
application of à physical agent which seems to introduce 
into the skin no other element than tannin. The results 
have shown that skins so tanned are not only stronger than 
those tanned by the old process, but that they gain con- 
siderably in weight by the process, while by the ordinary 
method the original weiyht is very little, if any, increased. 

The operation which takes place may be considered to 
be, that the skins constitute the electrodes upon which the 
gases disengaged act. As pointed out by Prof. Silvanus 
P. Thompson, they are porous electrodes, susceptible of 
absorbing the gases produced by electrolysis. During the 
operation the liberation of gas is insignificant, so that the 
hides may be considered to act in the same way as the 
plates of an accumulator. 


BREWER'S ELECTRIC RAILWAY CONDUIT. 


ALTHOUGH the overhead system of conductors is now 
employed almost exclusively in the operation of electric 
railways, indications are not wanting to show that a good 
conduit system will soon find application in many cities in 
which public opinion is averse to the extension of overhead 
wires. 

To meet the conditions of a railway conduit system, 
especially with reference to the thorough insulation of the 
working conductor, Mr. Wm. J. Brewer, of this city, has 
recently designed a conduit and method of running the 
conductors which present several interesting features. 

One form of the conduit, which is illustrated in the ac- 
companying engraving, Fig. 1, consists of two cylindrical 
sections of cast or wrought iron secured together by bolts 
at the lower end, leaving an open slot B between their 
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upper portions. A brace c, extends across the con- 
duit on the inner side, being connected to lugs. The brace 
serves to support the conductor. 

The conductors consists of two rods р р’, insulated from 
each other. A single conductor with ground return can 
also be employed. This conductor is inclosed in a tube of 
insulating material, Eg, such as a rubber hose. At regular 
intervals contact-pieces F are inserted through the rubber 
tube, and when the conductor consists of two parts this 
contact-piece consists of two contacts FV, insulated from 
each other and extending upwards into the slot, the ends 
being rounded. In order to support this contact-piece in 
the position shown, the springs d с’, are provided, which 


. are mounted upon the cross-piece and secured to the con- 


tact-piece on either side, but insulated therefrom, and 
these springs normally tend to hold the contact-piece in its 
elevated position, so that the contacts f f" are out of con- 
tact with the conductor, except when the troley arm 
presses down and effects the contact. 

At the bottom of the conduit there is provided a wire 
rope or chain, н, which is used to clear out the conduit by 
pulling it to and fro, thereby loosening any dirt or rubbish 
which may fall іп it and assisting its discharge from the 
conduit. 

In Fig. 2 the same idea is applied to what may be termed 
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Fics. 1 AND 2. —BREWEB'S ELECTRIC RAILWAY CONDUIT SYSTEM. 


a “split rail,” in which the conduit is formed of the web 
of the rail 1, forming one side and a bracket J. forming the 
other side. In this form the conductors D D’ are inclosed 
in a rubber tube Е and supported on the sides of the con- 
duit on brackets. Each of the contact pieces ғ F’ is pro- 
vided with a spring d G', which tends to hold the contact- 
pieces in their proper position out of contact with the con. 
ductors. In using this form of contact-pieces, a trolley, 
tapered at its front end and having a squared rear end, is 
used. This allows the contact-pieces to make a quick, sbarp 
break of contact and prevents the establishing of an arc 
after the trolley has passed. 

From the above description it will be obvious that the 
motor on the car obtains its current from the contact at 
the point where it happens to be at that instant; and as 
the motor moves along, one contact is made and the other 
broken behind it. In this way the line remains completely 
insulated so that even a complete flooding would entail no 
leakage of current. 


THE POWER PUBLISHING CO. 


The above company which publishes Power-Steam has been 
compelled by the growth of its business to remove to new quar- 
ters, and it has accordingly located itself in the new World build- 
ing on City Hall Square and Park Row. The company state that 
their subscription list for November is the largest on record, being 
the result of a steady and permanent increase, while the same on- 
ward tendency is shown in the advertising pages. Such an ad- 
mirable paper deserves all its success. It is conducted with con- 
spicuous enterprise and ability, and the practical nature of its 
interesting, well written articles renders it of the utmost value to 
all engineers who have in any way to deal with power problems 
or the dling of power machinery. 


Nov. 26, 1890.] 
BELDING'S ELECTRIC RAILWAY CAR GEAR. 
Tue difficulty of overcoming the heavy rush of current 


which occurs when an electric car is started from rest to 
motion has given rise to a variety of mechanism, the ob- 
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Figs. 1 AND 2.—BELDING'S ELECTRIC CAR GEAR. 


ject of which is to maintain the motor in constant rota- 
tion and to provide gearing for transmitting the motion of 
the armature in a gradual manner to the axles of the 
car. The problem has also been attacked by Mr. Warren 
S. Belding, of the Belding Electric Motor Co., of Chicago, 
who has recently patented the gear illustrated in the ac- 
companying engravings. ‘This consists of a sun and planet 
combination, by means of which the motor is kept in con- 
tinuous operation, whether the car be moving or not, and 
which allows of reversing the car with the same continu- 
ous motion of the motor armature. 

The manner in which this is accomplished will be readily 
understood. Supposing power to be constantly applied to 
the wheel c, in the same direction, then the wheel, the 


Fic. 3.—BELDINd's ELECTRIC CAR GEAR, 


sleeve B, and both spur-wheels p p will rotate in unison 
without change of direction. The spur-wheel in the mem- 
ber of the mechanism at the right will rotate the wheels 
ғ? іп an opposite direction, and since the latter mesh into 
the internal gear of the weeel к, the latter must be turned 
by the spur-wheel F°, or the wheel к must offer sufficient 
resistance to cause the wheel r' to travel upon the internal 
gear and through the band-wheel r upon the sleeve в. 
When the brake-strap с does not engage the wheel F, the 
resistance of the latter is so small as to allow it to turn 
upon the sleeve B in response to the force exerted by the 
wheels р and E; but when the brake.strap с is drawn the 
wheel к is held rigidly and the wheels F’ are no longer 
free to revolve around the internal gear of the wheel x. 
Consequently the wheel р acts directly upon the internal 
gear of the wheel к through the wheels , thus rotating 
the wheel k and also the axle a. 

Supposing the wheels c and р to be rotating in the di- 
rection indicated by the arrow in Fig. 5, then the wheels 
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ғ" will rotate in the opposite direction, and the periphery 
of the latter will carry the wheel x in the opposite direc- 
tion also, and since the wheel к is keyed to the axle A the 
latter will also be rotated in the direction opposite to the 
direction in which the wheels c and р are rotated. Look- 
ing at the gearing of the second member of the power- 
transmitting mechanism from the same direction, Fig. 6, 
it will be seen that the wheel р will rotate the wheel Р? in 
an opposite direction, while thelatter will rotate the wheels 
F°’ in the same direction, and that the latter will not rotate 
the wheel к and axle a in the same direction as the direc- 
tion in which the wheels c and p rotate. It is apparent, 
then, that the axle may be at rest while the wheel c is run- 
ning in response to the extraneous power applied to it, and 
that if it is desired to rotate the axle and propel the car 
in one direction one of the band-wheels, F, is engaged, and 
that if it is desired to rotate the axle and propel the car 
in the other (direction the other brake-wheel is engaged. 
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Кто. 4.—BELDING’s ELEROr RICO CARIGEAR. 


The ratio of the speed of the wheel c and the axle may 
be varied by varying the relative size of the wheels р 
and к. 

Besides its function of driving the car, the motor may, 
in an emergency, be used also for braking it, so as to se- 
cure à sudden stop. 'This may be done By quickly revers- 
ing the lever L', во as to apply the power of the motor 
against the motion of the axle. When the regular course 
of the car is in only one direction, the duplex mechanism 
is useful in quickly stopping the car, or in backing it; but 
when the regular course of the car is in only one direction 
the two members of the power-transmitting mechanism 
may be made to operate in the same direction, but at dif- 
ferent speeds. Then one or the other of the members of 
the mechanism may be used, according to circumstances. 
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Fias. 5 AND 6.—BELDINd's ELECTRIC CAR GEAR. 


When there is a heavy load or a steep grade, the member 
of the mechanism giving the greater power may be used, 
while on a level or with a light load, the member of ће 
mechanism giving the greater speed may be used. 
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There is one radiant energy, which appears to us as ‘‘ actinio,?’ 
or ‘luminous’? or ‘thermal ’’ radiation, according to the way 
we observe it.—S. P. Langley. 


ELECTRICITY IN MILL WORK. 


F it were not for the fact that so much of the energy of 
electrical engineers available in the motor department 
were devoted to questions of street car traction, we should 
see more attention paid to the great opportunities now pre- 
senting themselves in mill work for electric power distri- 
bution. The matter must, however, soon force itself upon 
the consideration of engineers, and we do not hesitate to 
assert that within two years the complete equipping of 
mills with motors will be one of the largest and most active 
fields of electrical work, 

Such instances as already come under notice are very en- 
couraging. In a recent address before the Boston Society 
of Civil Engineers, Capt. Eugene Griffin described a mill 
or factory plant where it had been estimated by competent 
engineers that with belting and sbafting in the ordinary 
way from 30 to 50 h. p. would be required; and 15 h. p. 
additional was necessary for lighting. But, as an actual 
thing, the motors are delivering about 50 to 70 h. p., 
though the energy developed runs an average of only 17 or 
18 h. p. for ten hours, owing to the immediate adjustment 
of the generating plant to the load, and the absence of long 
lines of idle shafting to be driven. А still more striking 
example has just come to our knowledge, worthy of wide- 
spread publicity. About a year and a half ago the Globe 
Tobacco Works in Detroit were furnished with an installa- 
tion of seven Eddy motors; another has lately been added. 
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The motors vary from 1 up to 15 h. p., and they aggregate 
57 h. p. It appears that as the result of this equipment, in 
which the motors have been placed exactly where the 
power was wanted, and, as usual, under onerous condi- 
tions, the Globe Company are saving, according to their own 
statement, about 20 b. p. over the old style of transmission 
by shafting and belts. Nor is this all, for they say that 
they are lightiug their factory, a large building, with in- 
candescent lamps, at no perceptible additional expense. It 

may be remembered by some of our readers that in this 

installation it was ingeniously arranged that, if desired, the 

plant could switch its surplus current into the street incan- 

descent mains, and while we are not aware that the plant 

has ever been called on to do this, the point should not be 

overlooked. 

Here, then, we have an installation of 8 motors of not 
quite 60 h. p. with which a saving of 20 h. p. is cheerfully 
admitted by the users, while the lighting is, во to speak, 
“thrown in," and the attention and repairs are a mini- 
mum. Too much prominence cannot be given such cases 
as this as an example of what electricity can do for the 
mill If this can be done in one mill or factory, it can be 
done in another. 

According to figures accredited to à New England cot- 
ton mill engineer of high reputation, eight modern mills, 
with first-class shafting, showed an average per cent. of 
28.7 of the horse power of that required for the whole load 
to be used by the shafting. In one instance, to drive the 
shafting alone took 36.1 per cent. of the whole horse power 
and in another 39.2. "These are remarkable figures. With 
motors simply located so as to drive short independent 
lines of shafting on each floor, part of this waste would 
still have to be endured; but there is often the choice of 
coupling the motor directly to the machine it is to run. 

It has long ceased to be a novelty for mills and factories 
to employ the electrie light, and where they have the ap- 
paratus for the one service it should be easy to introduce 
the other. A singular episode occurred a month or two 
ago in an English mill, where, the regular motive power 
having broken down, one of the lighting dynamos was 
driven by its fellow as a motor, and being belted to the 
shafting kept the mill in operation. Perhaps incidents of 
this kind will help arrest attention on the flexibility of 
electrical distribution; and when there is added the econ. 
omy illustrated so forcibly by the Globe Tobacco Works, 
the universal resort to electric power for mill work is not 
likely to be long delayed. 


ELECTRIC TANNING. 


Tux number of arts in which electricity is now being 
brought into play as & useful adjunct is increasing at a 
rate which makes it evident that before long the electrical 
engineer will be a necessary and permanent employé of 
most manufacturing establishments. The marvels which 
electricity has already accomplished in the domain of 
metal working, are well known, and only recently we re- 
corded the result of the greatly increased yield in agricul- 
tural products cultivated on ground through which the 
electric current had been passed. We were, therefore, 
thoroughly prepared to give credence to the remarkable 
results recently obtained in the tanning of leather by the 
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employment of the electric current. The new process, 
which we describe in another column, is based on sound 
theoretical principles, and the resnlts obtained are, indeed, 
just what might have been expeoted. We have before us the 
results of tests recently made in this country, in which the 
process is about to be introduced, which show that, with 
the process of Messrs. Worms and Balé, 919 pounds of 
hides gave 1,278 pounds of leatherin four days. The tests 
also show that 1,042 pounds of hides, subjected for the 
same length of time to the action of the revolving drum, 
but without the presence of the electric current, gave only 
1,210 pounds of partly tanned hides. The saving in time 
possible by the new process, as well as the gain due to 
increase of weight, are evidently factors of great econom- 
ical importange, and would appear to be sufficient to war- 
rant the adoption of the process. 

The daily press, in recording the new applications of 
electricity, as a rule, welcomes them as a new source of 
employment and profit, or of comfort to many. Wethere- 
fore noted with surprise the appearance last week, in the 
New York Herald, of an article in which it was sought, 
in a clumsy way, to cast ridicule upon the new process, 
and in which the conclusion arrived at is, that the same 
results can be obtained in the four days, without the use 
of electricity. It is needless to point out that if such were 
the case, our enterprising tanners would hardly be likely to 
let hides lie in the vats for seven months when four days 
will suffice to accomplish the desired object. Our contem- 
porary is usually accurate in its treatment of technical 
questions and it cannot afford to oppose with sneers and 
abuse well established facts, the force of which must make 
them felt in spite of opposition. We hope that the 
new process will receive a thorough trial in this, the great- 
est leather producing country in the world, and thus add 
another to the applications of the current that now greet 
us at every turn. We may add that we have carefully 
inspected the leather ourselves and have had it examined 
by experts of the highest reputation. It is impossible to 
resist the belief that the process is destined to be one of 
the greatest factors in modern tanning. 


ELECTRICAL TESTING. 


Тнк history of the first twenty years of telegraphy in 
this country is one remarkable alike for the rapidity of 
growth of the industry, as well as for the impediments 
which beset it during that time. It will be within the 
memory of many of our readers that, in 1869, shortly after 
the accession of Mr. Wm. Orton to the presidency of the 
newly consolidated Western Union Telegraph Co., the 
services of Mr. C. F. Varley, the eminent English electric- 
ian were called on to bring order into the electrical chaos 
which then existed in the telegraph system. The results 
of Mr. Varley’s investigation showed that one-half the 
wires on this continent were practically useless and that 
the office apparatus was of such a character as to seriously 
reduce the efficiency of the service. 

It goes without saying that this deplorable state of 
affairs was due almost entirely to a lack of systematic test- 
ing, and the introduction of the latter in this country was 
immediately followed by a succession of brilliant improve- 
ments, as well as an enormous economy in operation. 
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While the lesson taught those in the telegraphic field 
has been well heeded, it was, unfortunately, forgotten or 
never heard of by many of the pioneers in the later fields 
of telephony and electric lighting; and it required the severe 
school of experience to teach these again that true econ- 
omy can only go with a definite knowledge of the condi- 
tion of the service, and that this can only be attained by 
systematic and continuous testing. 

As a result of this, we have been glad to note the addi- 
tion to the staff of numerous electrical companies of. men 
charged with the electrical supervision of lines and appar- 
atus, which had heretofore been allowed to run along in an 
uncertain way until early and very premature total failure 
made their renewal imperative. But there is still much 
room for improvement in this respect and many a position 
where a competent electrical engineer will find work cut 
out for him, and hence it is well for those who wish to be- 
come fitted for it to acquire the necessary training and 
skill, 

It is with this object in view that we have begun an 
illustrated series of articles on practical methods of test- 
ing insulated wires and cables from the able pen of Mr. 
Herbert Laws Webb. Being himself actively engaged in 
the work he describes, Mr. Webb is able to place before 
his readers the practical methods used in everyday work- 
ing, designedly leaving on one side the more refined and 
special methods which are, indeed, but seldom employed 
out of the laboratory. As Mr. Webb points out, the carry- 
ing out of such tests involves no great difficulty when the 
apparatus is properly set up and adjusted, and it is with 
the object of imparting such information as well as de- 
scribing the methods of manipulation that the articles 
which we began in our last issue have been prepared, 


The Artificial Light of the Future. 


Tak superiority of the electric light, looked at from the 
standpoint of efficiency, is undisputed, but the fact still 
remains that the actual energy required to produce a given 
amount of light is far in excess of that theoretically necessary. 
How to diminish this disproportion has been the subject of 
much speculation, and the nature of the problem is admirably 


presented by Prof. Е. L. Nichols iu the paper read by him 


last week before the New York Electric Club. The pres- 
ent limitations of carbon as the light.producing medium 
are well defined, and other ‘substances capable of with- 
Standing high temperatures are brought forward. As 
Prof. Nichols remarks, “ luminescence ” by heat can never 
give us the best results in efficiency, but we believe that 
by the aid of electrical action in one form or another, re- 
sults can be obtained more economically and conveniently 
than with any other method. 


Sale of Beli Telephones. 


Ir having been reported that Bell telephone instruments 
would be sold outright for private lines at $10 only, the 
American Bell Telephone Co. has positively denied the 
report. It is characterized as utterly without foundation. 
The company will, as heretofore, adhere to the system of 
rental. 
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LOW SPEED MULTIPOLAR DYNAMOS AND MOTORS 
FOR CONTINUOUS CURRENTS. 


BY FRANK A. PERRET. 


THE many practical advantages of a lower rate of speed in 
dynamo electric machinery have long been recognized, yet until 
recently few attempts have been made to secure it. The wide- 
spread use of the electric motor has, however, rendered low speed 
a feature of great importance, in that it so greatly simplifies the 
app ence of the machine to all of work, in most cases 
obviating the necessity of counter-shafting or similar speed-reduc- 
ing mechanism. 

The writer is aware of a prevailing opinion that serious diffi- 


Fic. 1.—ORDINARY MULTIPOLAR FIELD, 


culties are encountered in the attempts to manufacture this class 
of machines on a commercial basis, but believing the difficulties 
to be surmountable, he devoted several years to a careful study 
of the subject, with the result that he designed a type of machine 
in which he believes the desired end is attained without the in- 
troduction of any element of danger or the sacrifice of a single 
feature essential to a thoroughly practical machine. 

In the light of this experience it is proposed to consider briefly 
some of the principles which govern the action of multipolar 
machines, and to demonstrate that the obstacles which have 
heretofore stood in the way of low speed, may be, and have been, 
overcome. 

The prime function of an armature conductor is the generation 
of an electromotive force, the value of which is proportionate to 
the number of magnetic lines of force cut by it in a given time. 
Now, the number of lines cut per second is dependent upon two 
factors, (1), the total number of lines of force in the magnetic cir- 
cuit, and (2), the number of times they are cut per second. As 
our aim is to generate a given E. M. F. at a lower s than is 


usual, it is evident that the quantities in either or both of the 


above factors must be increased. In the case of the first we are 
limited by the saturation point of iron which prevents our in- 
definitely increasing the strength of the magnetic circuit without 
adding abnormally to the weight and size of the machine, and 
even were it possible to do this, an increased exciting current 
would be required, which would detract directly from the total 
efficiency. We turn then to the second factor and, oxical 
as it appears at first, it is here we find thesolution of the problem. 
How are we to cause an armature conductor to cut a given num- 
ber of lines of force a greater number of times per second without 
increasing the speed? In the ordinary two-pole machine the 
armature conductor crosses the magnetic circuit and cuts all the 
lines of force twice during a complete revolution, viz., where they 
enter the armature core at one pole and where they leave it at the 
other. Now, if we 80 dispose the magnetic circuit as to cause the 
lines of force to enter the armature core at one point, to leave it 
at another, to enter it again at a third point and to leave it at a 
fourth, it is obvious that the conductor will cut all the lines at 
four points in each revolution, and that it will therefore generate 
the same E. M. F. at one-half the original s ]f we increase 
the number of poles to six, we shall obtain the same effect at one- 
third the speed, etc., etc. This, then, is the principle of construc- 
tion by which we secure low speed. 

It should be noted that we do not increase the number of lines 
of force in the magnetic circuit, we do not add to the turns of 
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wire in series on the armature, we do not increase the amount of 
either copper or iron in the entire machine, but we simply cause 
the armature conductor to cross the magnetic circuit as often in 
one revolution as it ordinarily does in two or three revolutions, 
as the case may be. The writer wishes to emphasize these pointe 
as there seems to be some misunderstanding in regard to them. 
We do not wind an armature to run slowly, but we design the 
machine for low Po The resistance of our armature ts no 
higher than that of a high speed machine of the same power, Ив 
current capacity is not reduced; in fact, as we shall see later, it 
is incr . The efficiency is no lower, the r ation no less 

rfect, and the weight and bulk no greater. e see then that 
in theory the multipolar machine is perfect; consequently if any 
difficulties have been encountered in its practical operation tbey 
must be due to some faults of construction, to a consideration of 
which the attention of the reader is now invited. 

If we take as an example a motor having a six-pole field, and 
imagine the same in action, we see that the distribution of poten- 
tial is such as to form the equivalent of three ordinary armature 
windings on the one ring and connected to the commutator, 
which has three times as many segments as that of a two-pole 
machine. Each of these windings, i. e., the wire lying under 
one pair of poses has exactly the same number of turns as an 
armature of a two-pole machine but of smaller wire, and carries 
but one-third of the total current, the three acting together in 
multiple. This being the case, any relative difference in the 
strength of the field magnet poles will cause an unequal distribu- 
tion of potential and current in the armature. This is, in my 
opinion, the most important point to be considered in the design- 
ing of such machines, as any inequality is sure to cause trouble. 

In a bi-polar machine there is but one path for the lines of 
force, which circumstance insures equal poles, but in the multi- 
polar type, as ordinarily constructed, a variation in the etic 
conductivity of any part of the circuit will cause an inequality. 

Fig. 1 represents a form commonly given to multipo fields. 
It will be seen that an internal blow-hole, or hard spot, or otber 
imperfection in the casting at 4, would choke some of the lines 
proceeding from B, and they would therefore flow through c, and 
cause a difference in the strength of the poles. Cast iron should 
therefore be excluded from the magnetic circuit, there should be 
no оа and the number of magnetizing coils should be as smail 
as ible. 

ig. 2 is a diagram of the magnetic circuit of the machine 
designed by the writer. In this construction there are but three 
magnets, each being isolated magnetically from the others except- 
ing through the medium of the armature core, and completely 
isolated from the frame-work of the machine. They are formed 
of plates of soft sheet iron, which are punched to the required 
shape and strung together on non-magnetic bolts by which they 
are secured to their supports. A single magnetizing coil forms 
two salient poles, and as each magnet is built of a large number 
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of plates a uniform magnetic conductivity is secured. By this 
method of construction all danger of any inequality in the strength 
of the poles is avoided, and a magnetic circuit without joints and 
of the lowest possible resistance is secured. It is understood, of 
course, that in all cases the number of ampere turns on each mag- 
net must be equal. 

In proportion as we decrease the feet per minute” we in- 
crease the “lbs. raised,” or, in other words, the mechanical effort 
or torque is greater in a low speed than in a high speed machine; 
extra pains should therefore be taken to secure a substantial me- 
chanical mounting for the armature upon the shaft, and also for 
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the wires upon the core. The armature is, therefore. built up on 
eight insulated steel bolts, the ends of which are secured to non- 
magnetic spiders, which in turn are keyed to theshaft. The wires 
are wound in longitudinal channels on the periphery of the arma- 
ture core which holds the coils rigidly in place and entirely pre- 
vents that minute shifting of the wires which certainly is the 
cause of so many “break downs” and burn outs” in armatures. 
The driving force in a motor and the resisting force in a dynamo 
is exerted by the armature conductors, and we should always pro- 
vide & positive mechanical connection between them and the 
core; friction does not suffice. The importance of this point is 
fully understood by Kapp, who writes: In many machines the 
friction produced by the binding-hoops is alone relied on to carry 
the wires through the field ; but experience has shown this to be 
insufficient. Even if the wires are not bodily torn off the arma- 
ture by the magnetic resistancé of the field, they shift and work 
on the surface of the core; and it is only a question of time when 
the insulation will be destroyed, and the machine break down." 

We have a choice of two methods of coupling the armature 
circuits together in multiple, one of which is by the use of six 
brushes distributed around the commutator 60° apart, three nega- 
tive and three positive, and the other consiste of a system of croes 
connections in the armature or commutator which connects those 
coils which are simultaneously ager haga the same induction ; 
these in a six pole machine are situa 120° apart. By this 
means a single pair of brushes suffices, and these bear on the 
commutator at points diametrically opposite, exactly as in a two- 
pole machine. This method is 5 when copper brushes are 
used, and I have in use a simp e system of cross-connections at 
the back of the commutator, in which all danger of short-circuit- 
ing is avoided ; but the carbon brush is so peculiarly adapted to 
the method first described that it forms one of the simplest and 
most reliable means of commutation that can be devised. The 
high resistance of the carbon brush, as ordinarily constructed, 
has proventos its universal adoption, but the construction of this 
machine permits the use of three pairs of brushes, each pair 
carrying but one-third of the total current, and the resistance is 
greatly reduced by reason of the increased contact surface. 

In a two-pole machine the armature current is divided equally 
between two circuits, while that of a six-pole machine splits into 
six. This the writer considers in most cases an advantage, as the 
current carrying capacity is increased by reason of the greater 
surface exposed to radiation, and the machine will consequently 
bear a greater overload without injury while the wire is not so 
large as to be unmanageable. In many machines of the two-pole 
type astranded armature conductor must be used, because a single 
wire would be too stiff and would heat too much ; in a multipo 
machine these troubles are avoided. 

A great deal has been said and written in respect to the differ- 
ence of potential that should be allowed to exist between adjacent 
commutator segments, some writers having advanced erroneous 
opinions on this point to the disparagement of multipolar ma- 
chines. Опе tells us that 10 volts should be the limit because 10 
volts will just form an arc,” while another puts the limit at 19 
volts and gives the same reason. 

Now, an arc has to be started or ‘‘ drawn” and the only time 
this can happen is when the brush connects two adjacent bars as 
they pass under it. But this only takes place at the so-called 
neutral points where the difference of potential between adjacent 
bars is almost nothing. Theoretically this difference of potential 
is simply the product of half the total current and the resistance 
of the coil connected to the two bars. We see, therefore, that we 
should not take for a basis of calculation the average difference of 
potential between adjacent bars, for the reason that the E. M. F. of 
each coil is continually varying from zero to maximum and down 
tozeroagain. A very clear description of this action will be found 
in the fourth chapter of S. P. Thompsons’ Dynamo Electric Ma- 
chinery," together with the methods used in determining it, and 
I commend a perusal of this to the writers referred to. 

1n a machine wound for 220 volts and having 22 coils acting in 
series, we do not find a uniform difference of potential of 10 volts 
between adjacent commutator bars, but those coils which are 
passing the poles are generating 15 or 20 volts, while those in the 
neu zone rbd danse en practically nothing. In some of the 
most widely used closed coil machines in this country the average 
difference of potential between adjacent segments is far greater 
than the limite given by the above mentioned writers. In one of 
these itis 27 volts, in another 50 volte, and in others it is still 
higher, yet these machines give no trouble whatever. Let me 
not be understood to favor the use of a small number of com- 
mutator's sections, I simply wish to show that no one is limited to 
10 or to 19 volts, average potential difference between adjacent 

ars. 

In the machines of my own design, which I have tially 
described, the number of sections in the commutator is 96, of 
which 16 act in series. At an E. M. F. of 220 volts they average, 
therefore, 1834 volts each and at 500 volts total E. M. F. they will 
average 31M volts. 

As bearing upon some of the statements which I have made, I 
present the following details of my 10 and 20 h. p. machines, 
which fairly represent them all : 
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10 h. p. 220 volt motor. 
S , 600 revolutions per minute. 
eight, 900 Ibs. 
Resistance of armature, .19 ohm. 
Resistance of shunt, 175 ohms. 
20 h. p. 110 volt dynamo (compound). 
S , 600 revolutions per minute. 
eight, 1,300 lbs. 
Resistance of armature, .029 ohm. 
Resistance of shunt, 26 ohms. 
Resistance of series coil, .007 ohm. 

It will be seen that a low speed multipolar machine is not nec- 
essarily a heavy one, but that on the contrary it may be made 
very light. The writer has recently built several 25 h. p. series 
wound motors which weighed 1,390 lbs. each and ran at a speed 
of 500 revolutions per minute. If one of these were so wound as 
to run at 1,000 revolutions per minute, it would develop 50 h. p. 
and weigh only 26 lbs. per h. p. For traction purposes these 
motors are designed to run as slow as 450 revolutions per minute 
and weigh about 70 lbs. per h. p. ! MM 

In regard to their practical operation, I will simply say that 
the first machines which were constructed a year ago have been 
in constant and satisfactory use ever since, and they have proved 
themselves to bein every respect the equals of the high speed 
machine. 


ON THE THEORY OF COMPOUND WINDING FOR 
CONSTANT POTENTIAL.: 


BY DR. LOUIS BELL. 


I wish to preface this paper by stating that there is in it nothing 
revolutionary, nor any radically novel attempt to treat a problem 
that has already been handled by more skillful hands than mine. 
It is simply an effort to bring the theory of compound winding to 
a practical basis, indulging in no complicated formulee and intro- 
ducing no constante that cannot be conveniently determined in 
practice. To this end I shall consider the subject synthetically 
rather than analytically, starting from the plain shunt winding 
and considering thoee terms which must be introduced to take 
account of the failure of shunt winding to give constant potential. 
I do not think that compound winding should be considered as 
anything more than a method of improving a shunt machine 
already well designed ; it should certainly never be called upon 
to avoid the evil effects of bad design. 

For the systematic treatment of the subject I would introduce 
the following notation, which differs slightly from that most 
often employed, but is convenient for the purpose in hand. 

Let C,, represent the current on the line ; 
C,, the curret in the shunt coils ; 
R, the resistance of shunt coils ; 
r, the resistance of armature and series coils combined ; 
E, the E. M. F. of the machine running light ; 
e, the fall of potential due to armature resistance ; 
N, the number of convolutions in shunt coils ; 
n, the number of convolutions in series coils ; 
m, the number of convolutions on armature ; 
а, b, c, the three terms of n; 
l, the angle of lead ; "TP 
q, the magnetic resistance of machine on open circuit ; 
q, the magnetic resistance of machine at full load, and 
p, the value of q, divided by q. 

1 shall consider eepecially thelong shunt ment, though, 
as will be seen later, the short shunt leads to practically the same 
resulta. 

The first and obvious cause of fall of potential at the terminals 
of the machine is due to the fact that the armature has a resist- 
ance; as the current increases a certain amount of potential is 
absorbed in the armature, and consequently the available E. M. F, 
at the terminals fall. The amount of decrease is evidently pro- 
portional to the resistance in the armature and the current 
through it 

е=т О, . 

To compensate this loss we must furnish an increase of in- 
duction sufficient to produce e additional E. M. F. If the fleld mag- 
nets and the armature core were quite unsaturated, that is, if we 
could neglect the changein permeability, we should simply increase 
the total ampere-turns to an amount sufficient to compensate the 


fall in potential. Let a be the series turns capable of producing 
this at full load, neglecting change in permeability, then 
a= Nr 
R 9 


But the permeability decreases as we put on this additional 
induction. The magnetic resistance, д at the start, will have in- 
creased to a certain other value g. We must therefore increase 
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the number of series turns to take account of this added resist- 
ance, and we have 


It will be observed that this quantity does not have to be mul- 
tiplied by the coefficient of leakage because we have simply re- 
duced the shunt turns to equivalent series turns, and conse- 
quently have already included it. This formula will be at once 
recognized as practically equivalent to that given by Thompson 
in his well-known book, and at this point Thompson drops the 
investigation, merely mentioning incidentally some of the other 
causes which necessitate compounding. Thompson’s formula: 


S r. Tr. Qo 


is not quite the same as mine for the reason that while his g, is 
proportional to the permeability when there is no external cur- 
rent, his d is proportional not to the permeability at maximum 
current, but to the mean permeability between no load and full 
load. Hence if Z is taken as the number of shunt turns required 
to give the desired potential on open circuit, Thompson's formula 
will inevitably give too few series turns for the reason just men- 
tioned, if for no other. But since by adding series turns the 
magnetic resistance is increased the shunt winding which pro- 
duces Е volts on open circuit will not do so at full load. Ad- 
ditional series turns must then be employed to compensate for 
this and since the change in shunt ampere-turns must be from 
NC to NCp, the number of series turns to be added to compensate 
for the decreased effect of the shunt will be 


Z » у di 
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This term also includes C, coefficient of leakage for the same 
reason as before. 

It will be noticed that both a and b include the quantity p, 
and here is met the principal difficulty in affecting the compound- 
ing. It is my purpose to show that this quantity p can ob- 
tained from known data with sufficient accuracy for the purpose 
in hand. It will evidently be a quantity little in excess of unit 
and in practical machines may range from 1.05 to 1.50, althoug 
in certain cases it may even exceed the latter figure. Thompson 
gives the case of a certain Siemens compound machine in 
which p would be over three. This, however, must have had a 
very insufficient amount of iron in the magnets or the armature 
core, or both. We fortunately do not have to deal with dynamos 
of such bad design very frequently. Provided we have known 
enough about the iron to be used in a given machine to design the 
shunt winding intelligently, we also know enough to de- 
sign the compound winding. If we have at hand the character- 
istic curve of & similar shunt machine p can be determined very 
easily from it. I give herewith the data for the Manchester ma- 
chine described by Dr. Hopkinson. Ihave simply taken the ap- 
parent permeability from his cbaracteristic curve. 


induction 
When magnetizing force equals 1,000, equals 470 
magnetizing force. 
[17 [17 6 2.000 [1] 1) 465 
46 [1] [1] 8 000 LI [1] 460 
66 oe [17 4.000 ot 46 480 
[1] [13 46 5.000 [1] 46 400 
44 66 [1] 6.000 [17 17 451 
66 [1] et 7:000 66 20 443 
L1] [11 [1] 8,000 [1] as 425 
66 [1] 66 9.000 [11 [17 400 
66 46 6. 10,000 4 4€ 377 
4t * oe 11,000 44 [1] 353 
*6 46 [17 12 000 [1] [T1 333 


If the permeability curve of the iron is known even approxi- 
mately we can obtain р from it quite readily. In Plate 1, let a b 
be the permeability curve. The permeability at no load corres- 
ponds to the point d, that at full load to the point f. Now lay off 
the ordinate d e so that the ratio between d e and c d equals the 
ratio between the iron resistance and the air resistance of the 
proposed machine, then lay off from the point f the ordinate f g 
equal to d e, and draw g h. Then the ratio of the lengths h c and 
e c corresponds to the quantity p required. Plate 2, drawn from 
Hopkinson's figures, gives numerically the change in permeability 
for cast iron. The figures relating to the Manchester machine 
were, of course, for wrought iron cores and cast iron poles. It is 
thus evident that a rather close approximation to the value of р 
can be made if we know anything about the iron that we are 
going to use. Now as we shall see later, and as is indeed evident 
at the start, a and b are of about the same order of magnitude. 
I do not think that b will ever be negligible in a practical machine 
unless a is also negligible, and there is, therefore, little need for 
compounding. hen the magnets are any way near saturation b 
will be much larger than a, but both a and b combined will not 
give the proper number of series turns for constant potential 
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unless the armature is run with no load, and therefore produces 
no demagnetizing effect. The approximate damagnetizing effect 
of the armature been investigated by Hopkinson and is aa 
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In other words, it is due to the convolutions included in twice 
the angle of lead. For constant potential we must add then c 
turns in series equal 


VALUES OF 


It is evident at once that a change in lead will effect the com. 
pounding; an increased load will cause the machine to under- 
compound, a decreased load to 5 As, however, the 
amount of distortion in the field depends largely on the shape of 
the extremities of the pole pieces, the above uncertain factor in 
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shunt is allowed to increase, the change in resistance will decrease 
the relative power of the series coils, and the machine will under- 
compound. 

It now only remains to glance at some of the formule hereto- 
fore given. That of Thompson I have already incidentally dis- 
cussed. That of Frólich (perhaps the best we have had) should 
receive mention here. Frölich takes account of the change in 

rmeability by introducing a quantity f. Like Thompson, his 
ormule involve two pints of saturation. It should be said here 
that there is no special black magic about the half saturation 
point of a dynamo, any more than about the three-sevenths or 
the seven-thirteenths saturation point. In very many cases it 
happens to be about the point at which tle machine is used. 
Kapp, in his well known and excellent book, takes account of the 
change in permeability with a fair degree of approximation, by 
the use of his tangent function. 

All these attempts at the proper theory of compounding depend, 
like the one which I have just presented, on forming some sort 
of an estimate on the change in magnetic resistance of a dynamo, 
due to adding a certain amount of induction. Without some ap- 
proximate method of finding this quantity, the problem is inde- 
compounding can often be gotten rid of by a little care in design- 
ing the poles. 

It is obvious that the term c is toinclude the coefficient of leak- 


age. Uniting now, the three terms, a, b and c, we: have finally, 
as the completed formula for compound winding, the following : 
к 1) 
Vr RPT l 
E S ~or ee 


It now may be interesting to see how well this formula a pus 
to practical machines. I regret to say that I have been unabie to 
get full details of any machine which gave exact compounding, 
but I have obtained an assortment sufficiently large to show in a 
general way the applications of the formula. 

Machine No. 1, 110 volts, 8 amperes, over-compounded 2 volts. 
For this small machine take p equal to 1.2. Applying the formu- 
la, a equals 14, b equals 44, c equals 15; total series turns by for- 
mula, 78; actual number, 90. . 

Machine No. 2, 110 volts, 8 amperes, over-compounded 8 to 5 
volts. a equals 2, b equals 7, c equals 7; total series turns by for- 
mula, 16; actual number, 28 

Machine No. 8, 500 volts, 20 amperes. p equal to 1.1, a equals 
8, b equals 15, c equals 14; total turns by formula, 883; actual num- 
ber, 60. Machine over-compounded 8 to 5 volts. 

Machine No. 4, 110 volts, 200 amperes, over-compounded 5 
volts. p equals 1.05; lead rather large. a equals 2, b equals 2, с 
equals 5; total turns required, 9; actual number, 12. 

Machine No. 5, 500 volts, 60 amperes. p equals 1.05, over- 
compounded about 7 percent. a equals 8, b equals 5, c equals 4; 
total, 12; actual number, 32. 

Machine No. 6, 500 volts, 90 amperes. an equals 1.05; a equals 
8, b equals 4, c equals 4; total turns should be 11; actual number, 
19. achine over-compounded like the former. 

Machine No. 7, 500 volts, 150 amperes. p equals 1.05; over- 
compounded 7 per cent. a equals 8, b equals 3, c equals 8; total 
9; actual number of turns, 28. 

Machine No. 8, 100 volts, 30 amperes. equals 1.1, a equals 
18, b equals 46, c equals 25 ; total 84 ; ac turns, 56. hine 
over-compounded about 2 volts, and the shunt winding did not 
bring the potential up to the 100 volts intended. 

These are merely rough figures, obtained without the use of 
even the permeability curve of the iron—simply by estimation 
from permeability curves at hand. It will be seen, however, that 
all the over-compounded machines got from the formula too few 
series turns, while the under-compounded machines gave too 
many. Ithink that the discrepancy is of about the right order 
of magnitude, although we cannot verify it accurately without 
the curve of the iron. 

It remains to consider some few further points regarding com- 
pounding. If the wading is designed to give the potential at 
practically no load and at full load, it necessarily follows that at 
some point between the potential will rise ; for, while the magnet- 
izing force changes along a line, the magnetic resistance changes 
along the corresponding curve between the same points. 

An approximate idea of the amount of irregularity in potential 
may be gained from Fig. 1. Connect in this diagram d and f by 
astraight line. From its middle point drop an ordinate upon the 
axis. The length intercepted between the straight line and the 
permeability curve then gives the error in compounding by com- 
parison with the total change of magnetic resistance. 

It should be noted that the formula I have given determines 
the compound winding for a given assumed potential produced by 
a shunt coil alone ; therefore, if the machine is to be run at a 
slightly different speed from that at first intended to produce this 
given voltage, the compounding is still correct, for it pertains to 
the inm rather than to the speed. If the speed of a correctly 
compounded machine be raised and the current in the shunt kept 
constant, it will tend to over-compouud. If the current in the 
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terminate, and the special thing which I have endeavored to show 
is that from the data already at hand about iron, we can form a 
sufficiently close estimate of the value of the coefficient p, with- 
out either knowing the characteristic of the machine, or indulg- 
ing in endless approximations. I hope that some practical de- 
signer will look into the values that p takes in his machines, and 
I believe that it can be readily enough obtained to permit of quite 
accurate compounding, by the use of the formula I have given. 
The introduction of the terms b and c I regard as important. 
Their existence has been well known, but I do not think they 
rods received the attention that I have endeavored to show they 
eserve. 


THE ARTIFICIAL LIGHT OF THE FUTURE. i 
BY PROF. EDWARD L. NICHOLS. 


THE growth of electric lighting forms one of the most brilliant 
chapters in the history of invention. The record is one of which 
the electrician has reason to be proud. It is a record of advance 
following advance in our means of generating current and of 
transmitting it. It is the record of the evolution of the arc lamp 
from the first crude forms to the perfectly regulated lamp of to- 


day. It is the record of the development of the incandescent 
ane Throughout it all we note with wonder that the perfecting 
of 10,000 details of construction has gone hand in hand with ever 


diminishing cost of production. 
As we review the history of the electric light, however, we 
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find that in two respects there is less cause for congratulation. 
When we come to consider the quality of the light produced and 
the efficiency of the apparatus as a light-making machine, we find 
that the incandescent lamp of to-day pouce the same quality 
of light which the earliest examples of its type were capable of 
giving. We find, however, that its light differs but little from 
that obtained by burning oil and gas, which, in turn, in spite of 
all the improvements which have marked the growth of artificial 
illumination, is almost the same in quality as that which the 
Eskimo obtains from the crude blubber of the whale, or which 
the dweller in the log cabin on the frontier may get from his 
home-made tallow dip. 

It is true that the efficiency of the incandescent lamp has 
gradually risen from five to three watts per candle, but those who 
have had occasion to trace the discouraging life curves of 
such lamps know how little real progress the change implies. We 
start a well manufactured lamp at any temperature we please, 
provided that we do not pass a certain limit, beyond which the 

ife of the lamp would be too seriously curtailed. The initial effi- 
ciency may be made as large as we please, within that limit; but 
it is only a question of a few days or hours when the lamp will 
have dropped to the dead level of mediocrity, the five watt level 
which seems to mark the confines of permanency in the case of 
incandescent carbon. 

When we take a lamp and raise ita electromotive force step b 
step, measuring the current, 7 and candle-power at each 
stage of the experiment, and plot the curve which expresses the 
relation between the energy required and the liglit produced, we 
are gratified at the marked rise in efficiency which follows each 
slight increase in the temperature of the filament. (Fig. 1.) That 
rise of temperature, however, means shortening of the life of the 


1. Read before the New York Electric Club, November 30, 1800. 
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carbon, is well known. Mr. John W. Howell, in a valuable paper 
read before the American Institute of Electrical Engineers. 1 has 
given us abundant data upon that point. Unfortunately, rise of 
temperature means much more than that. I will venture to show 
you a few life curves recently obtained in the laboratory of Cor- 
nell University. These curves enable us to see at a glance what 
happens during the curtailed existence of a lamp which is forced 
to undue brilliancy. I introduce them because they indicate very 
definitely the nature of the ditficulties which confront us when 
we endeavor to increase the efficiency of an incandescent lamp by 
raising its temperature. 


In the first instance, a lamp was started at the candle-power - 


Indicated by the maker, and was held at constant voltage hy 
means of the current from a storage battery. The initial candle- 
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power was 16, which was obtained at the expenditure of 3.015 


watts per candle. Measurements of electromotive force and cur- 
rent were made at intervals of about 10 hours, during the 800 
hours that the lamp lasted. The candle-power was redetermined 
at intervals of about 100 hours. The voltage never rose more 
than 0.65 volt above its initial value, and then only for a short 
time. The average electromotive force of the entire run was 0.40 
volt below the initial value. The record of this lamp is contained 
in Fig. 2. It represents an individual case and not the average 
obtained from many lamps, but it is typical of the results which 
have been obtained with many. The characteristic features are 
rapid, followed by slower falling off in candle-power, the decre- 
ment amounting finally to more than 50 per cent., and rapid, fol- 
lowed by slower, falling of efficiency, to & final value of 5.75 
watts per candle. These changes were accompanied by continu- 
ous and marked increase in the resistance of the filament. 

1f it be asked whether this individual case represents a etate of 
affairs common to all incandescent lamps, I can only say that in 
my experience, which is certainly much less extensive that 
of some others, I have known of no class of lamps, the perform- 
ance of which did not agree approximately with that indicated by 
these curves. Mr. W. H. Pierce,? who described extended tests 
of the initial and average efficiency of incandescent lamps in a 
paper read before the Institute of Electrical Engineers some time 
ago, recorded no exceptions to this rule of decreasing candle-power 
and efficiency with time. 

This falling off in candle-power exhibited by lamps maintained 
at constant voltage can be met by a procedure not easily applica- 
ble, perhaps, in commercial work, but readily carried out where 
the object in view is simply to study the behavior of the lamp 
under unusual conditions. The method consists in raising the 
electromotive force at short intervals of time by amounts suffi- 
cient to restore the candle-power to its normal value. 

The results of such an experiment performed upon a lamp pre- 
cisely similar to that from which the curves in Fig. 2 had been 
obtained, are depicted graphically in Fig. 3. Under this treat- 
ment the life of the lamp in question was not quite 100 hours. 
The total rise in electromotive force during the test amounted to 
about nine volts; the efficiency decreased from 3.118 watts per 
candle to 3.468 watts per candle, The resistance of the filament 
rose from 221.6 to 234.8 ohms. During the first 50 hours the 
changes were slight, then occurred a sudden increase of resist- 
ance, accompanied by marked rise in electromotive force and in 
amount of energy consumed. 


1. John W. Howell: Transactions of the American Institute of Electrical 
Engineers, vol. v, p. 237. 

2. W. H. Pierce: Transactions of the American Institute of Electrical 
Engineers, vol. vi, p. 208. 
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The life history of the incandescent lamp at still higher tem- 
penu does not differ essentially from that which we have just 
n considering, but the changes in queetion go on much more 


rapidly. 

In Figs. 4 and 5 are recorded the performances of two lam 
which were similar to those from which the curves in Figs. 2 3 
had been obtained. The first of these (see Fig. 4) was started 
at 57 candles. It was maintained at constant voltage for 11 
hours and 80 minutes when it went out. During its brief life 
the candle-power fell to 24.6c. and the watts per candle increased 
from 1.58 to 8.09. The loss of candle-power during the experi- 
ment was 55 per cent.. an amount which corresponds very closely 
with the loss suffered by the first lamp tested during the 800 
hours that it lasted. In the case of the other lamp (see Fig. 5), 
the initial candle power (64 candles) was maintained throughout. 
Its life under these circumstances was 140 minutes, during which 
short period it had been found necessary to raise the electro- 
motive force from 114.08 volts to 129.53 volts. The efficiency of 
the lamp fell, meantime, from an initial value of 1.83 watts to 
1.677 watts at the end of the first hour; then more and more 
rapidly to 1.945 watts at the end of the test. 

The conclusion to be reached from these data, and from the 
great mass of experimental results which has accumulated since 
the incandescent lamp has become an object of investigation, is 
only too evident. The efficiency of an illuminant in which car- 
bon is the glowing material, is a function of the temperature. It 
appears that the incandescent lamp is fairly stable only at tempera- 
tures for which its efficiency does not exceed about five watts per- 
candle. We have just seen what occurs when one attempts to 
maintain lamps at degrees of incandesence corresponding to a 
much higher temperature. It is, perhaps, not possible to point 
out with perfect definiteness, ali the causes that are at work to 
reduce the candle-power. The black coating which gradually 
forms on the interior of tbe lamp-bulb intercepts more and more 
of the light from the filament as the age of the lamp increases. 
The growth of this film and its power of absorbing light have 
recently been carefully studied by two of my advanced students, 
Messrs. B. E. Moore and C. J. Ling. 

The life curves which I have just shown you were made by 
them as a necessary part of their investigation of the loss of light 
due to the opaque film, and I will venture to take from their 
work, as yet unpublished, the results which they have obtained 
in the case of the lamp to which the curves in Fig. 2 refer. These 
results are given graphically in Fig. 6. They show the amount 
of light of each wave len of the visible spectrum which the 
coating on the interior of the bulb absorbed. The measurements 
were made after the lamp had been in operation 100 hours, 200 
hours, 400 hours and 800 hours. In the diagram, abscissae are 
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wave lengths and ordinates show the amount of light transmitted 
by the lamp bulb at the above mentioned times, in terms of the 
amount which the bulb allowed to pass before the coating began 
to form. You will see bya glance at these curves that the ab- 
sorbing power of the film was very nearly uniform throughout 
the spectrum, so that the blackening of the lamp had no appreci- 
abie effect upon the light which it emitted ; also that the sheen: 
tion at the end of 200 hours was considerably more than half as 
great as that at the end of 800 hours, and that the total loes of 
candle-power due to blackening was about 22 per cent. 

These measurements enable us to account for rather more 
than one-third of the loss of candle-power suffered by the lamp. 
We are not, with our present knowledge, in position to speak so 
definitely concerning the other two-thirds, but the increage in the 
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resistance in the carbon indicates another source of diminution. 
That gradual failure of the vacuum which the use of the spark- 
coil wou!d unquestionably have enabled the observers to detect, 
may well be answerable for the rest. Now, the күрене of 
&n incandescent lamp filament at five watts per candle is very 
nearly the same as that of the carbon in the light-giving fiames 
produced by the combustion of oils and gas, and it appears that 
the attempt to pass this temperature introduces difficulties of 
such a nature as to lead to the serious question whether we have 
not reached a definite limit, beyond which incandescent carbon 
ceases to be permanent. 


At that limit the efficiency of the lamp is very small indeed, 


95 per cent. or more of the radiant energy emitted being of wave 
lengths too long to afford light. | 

Ав to the arc light, no more encouraging report can be made. 
On the contrary, it is perfectly well established that the quality 
of the light, instead of increasing, has fallen off, in the course of 
the development of the lamp from the clock-work regulators of 
Dubosc and Foucault, with their slender carbons, to the commer- 
cial lamps of to-day. 

The researches of Nakano,? Marks* and others, show that the 
efficiency of the arc is a definite function of the current density 
at the terminals of the carbons, increasing nearly in inverse ratio 
to the cross section of the pencil. When the maximum current 
capacity of the latter has been reached, the efficiency is in the 
neighborhood of 10 per cent., a value which is not likely to be 
greatly exceeded by any of the methods in vogue at the present 
d 


ay. 
ve Mr. Edward Weston’ says in his discussion of Nakano’s 
per on the efficiency of the arc lamp: The small amount of 
8 energy, compared to the total energy employed, is a sad 
thing always." 

In the vast accumulation of experience which the past years 
have witnessed, nothing has come to general knowledge which 
looks to the raising of the barrier which blocks our progress. It 
seems only too probable that the limiting temperature at which 
carbon can be used for the production of light has been reached, 
and with it the maximum efficiency of artificial illumination. 

The phenomena observed whenever we attempt to raise car- 
bon above what may be termed its normal temperature of incan- 
descence are significant, and they all point in one direction. We 
have just seen that when we raise the voltage of an incandescent 
lamp, we gain splendor of performance at the cost of permanence 
and stability. I might remind you, in this connection, that 
when the heat of gas flames is increased by forced draft, they be- 
come non-luminous ; that the magnificent illuminating power of 
the arc lamp is not due to the intensely hot electric arc itself, 
filled, though it be, with carbon in process of transfer from the 
positive to the negative pencil, but to the cooler carbon termi- 
nals. Such are the facts with which we have to deal when we 
consider the problem of increasing the efficiency of illumination 
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by carbon, whether by direct combustion, by incandescence in 
vacuo or by the use of the electric arc. In the face of the many 
unexpected things that have been accomplished through the 
agency of electricity, he would be rash who asserted that the 
possibilities of carbon had been exhausted. In view of the 


8. Hatsune Nakano: Transactions Am. Institute of E. Engineers, vol. vi. 


Pa Louis B. Marks: Transactions Am. Institute of E. Engineers, vol. vii. 
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achievements of the time one is not permitted to declare the case 
hope eot ; nevertheless, the outlook is not an encouraging one. 

f, in what I have said thus far, I have drawn what seems to 
be a gloomy picture, it is not because I fail to recognize the 
importance of the electric light of to-day as a factor in our civili- 
zation. Its superiority over other methods of artificial illumina- 
tion is so well understood that it need not be enlarged upon here. 
Of its advantages we hear on every hand; of ita limitations we 
hear less ; and yet a knowledge of the latter is quite as important 
to those who are interested in its further development. The waste 
of 90 or 95 per cent. of non-luminous energy in the production of 
light is a matter to which we are apt to give little thought, and 
when the economic importance of the fact has been forced upon 
us by the study of the recent investigations which have been made 
to establish it, we find consolation in the thought that, after all, 
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those percentages are somewhat larger than the corresponding 
values for candles, oil and gas. 

As time on, however, the question of the efficiency of illu- 
minants will increase in practical importance. No one of us, I 
take it, is of the opinion that the world will always be content 
with the prevent extravagant methods of obtaining light. Pro- 
gress in these matters is chiefly a question of the careful and ex- 
haustive study of the properties of the substances with which the 
inventor and engineer have to deal. As in the past, so to-day and 
in the future, researches in the laboratory must prepare the way 
for operations in the workshop and manufactory. I have thought 
it not without interest, therefore, to discuss the behavior of incan- 
descent carbon under conditions, some of which are not com- 
mercial,” and to attempt to point out the significance of that be- 
havior. Now, if you will permit me, I will turn toward the 
future and consider the properties of some other sources of light, 
with the view of inquiring whether they may not have a part to 
a the artificial lighting of days to come. 

hat is to be the light of the future? From the standpoint of 
the engineer I will frankly say that I eannot answer that question, 
but abandoning the directly practical point of view, there is some- 
thing to be said. I need offer no apology here for B 
facts, the application of which is at best remote, and the present 
importance of which is therefore rather scientific than utilitarian; 
nor need I remind you that all the so-called **forces of nature” 
which have been yoked and impreesed into the service of man 
were the object of scientific curiosity and the subject of scientific 
investigation long before the idea of a practical application was 
entertained. 

The number of elements and of compounds capable of sustain- 
ing a high temperature without dissociation or change of state is 
very large. Carbon is the only one of these, the capabilities of 
which as a source of light, can be said to have been fully tested; 
and yet al] the others, when heated to & proper point, emit light- 

iving radiation. Take for example the metallic oxides. e 

eat the oxide of calcium in our magic lanterns and it gives us a 
light of great intensity and but little inferior to the arc light in 
whiteness. The exceeding clumsiness of our method of rendering 
it incandescent, however, has prevented its adoption excepting 
for certain special шр We burn magnesium in fire-works 
and for photographic flash lights, and occasionally we indulge in 
the luxury of igniting à bit of the ribbon and admiring, for an 
instant, the intense brilliancy of its flame. Now, magnesium is 
one of the most abundant elements on the face of our planet. It 
is a rather costly metal at present, being quoted at 50 cents an 
ounce in this country and at about half that price on the continent 
of Europe. Even under the limited demand for it which exists at 
present, it has fallen to about one-tenth of its price of a few yearg 
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ago, and I feel sure that it lies within the power of the electrician 

to greatly further reduce the cost of production. Among artificial 

illuminants, magnesium has in one res no equal. W. H. 

Pickering, who studied its spectrum in 1880, found it to approach 

E шы in quality even more closely than the electric arc light 
oes. 


The precise character of the magnesium light is shown in Fig. 
7. The absciss of the curves are wave lengths, and ordinates 
indicate the brightness of each portion of the spectrum of the 
magnesium flame in terms of that of the corresponding regions in 
the spectrum of gas light. The accompanying curves for the arc 


light and the lime light, introduced for convenience of compari- . 


son, are from measurements by Mr. W. S. Franklin and myself. 
These curves all refer to lights of the same candle-power. It will 
be seen that the magnesium flame is about 10 times brighter in 
the violet than a gas flame of the same power, and but little more 
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than half as strong in the red. It will be seen, also, that it sur- 
passes the electric arc everywhere beyond the yellow, save in a 
very limited region of the extreme violet. In order to appreciate 
fully the significance of these curves, one must have had occasion 
to compare the various lights to which they refer, placing them 
side by side and noting the effects. You are all aware that the 
magnesium light is very white and very powerful, but unless you 
have happened to see it in direct competition with our ordinary 
illuminants, you will be but dimly conscious of the difference 
between them. 

I have here a simple magnesium lamp of European manufac- 
ture. By means of a simple arrangement of clockwork, it feeds a 
thin magnesium ribbon at a rate just sufficient to maintain a 
flame of between 40 and 50 candle-power. Turn your attention 
for a moment to the screen just behind us. It gives you the im- 
pu of a nearly uniform white surface, which is well lighted 

y the incandescent lamps with which this hall is so abundantly 
supplied. Its whiteness now, however, is a very different thing 
from that which it will take on under the rays of the magnesium 
light. Ilight the little clockwork lamp, placing it so that it illu- 
minates a portion of the screen. That part which is shaded from 
the lamp is just as well lighted as it was before, and its tint is in 
no way changed ; but no one would be likely to describe it as a 
white surface under the present circumstances. It has sunken by 
comparison into a rather weak chocolate brown. Let us turn the 
lamp 80 that you can see the burning magnesium, and place beside 
it, to emphasize the contrast, this lighthed candle. How dull and 
sickly the candle flame appears, and yet, though old-fashioned 
and rather out of date among our modern glow lamps, the candle 
does not suffer greatly, so far as quality of light goes, by compar- 
ison with them. 

I have been much interested in studying this source of light, 
and I will venture to give you some of the results which I have 
obtained. This lamp consumes 168 milligrammes of magnesium 
per minute. It is difficult to determine its candle-power by 
ordinary methods, because of the enormous difference between 
the color of its light and that of gas light. By means of measure- 
ments made with the horizontal slit photometer, an instrument 
the use of which entirely obviates this difficulty, I found the light 
to average slightly more than 40 candle-power. Assuming 40 
candles to be the correct value, we have 4.2 milligrammes of 
magnesium consumed per minute per candle. Now to maintain 
one candle-power of gas light one minute with an average quality 


6. W.H. 1 Proceedings of the American Academy of Arts and 
Sciences, vol. Av., p. 240, 
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of apes d gas, 137 milligrammes of gas must be consumed. 
With gas at $1.00 per 1,000 cubic feet and magnesium at $10.00 
per kilogramme, a price which is in excess of the present 
pean rate, the magnesium light would cost, candle for candle, 
about 6.72 times as much as gas. With magnesium at $1.49 per 
kilogramme, or about 67 cents a m the cost of the two illu- 
minants would be the same. king at the matter from a 
slightly different point of view, we may say that since 4.2 mili- 
grammes of magnesium will give as much light as 137 milli- 
grammes of gas, their relative productiveness as illuminants is aa 
82.1 to 1. The true relation between their value is, however, ex- 
pressed by a larger ratio than that since, candle-power for candle- 
power, the real worth of a source of light increases with its tem- 
5 The total luminosity of the arc light, for instance. may 
considered fully 25 per cent. greater than that of gas. Two 
candle- power of sun light is the equivalent of three candles of 
gas light. The luminosity of the magnesium light lies between 
these two values. 

The proper way to compare sources of illumination is to deter- 
mine their net and gross efficiencies; by which I mean, respec- 
tively, the ratio of total radiation to light-giving radiation, and 
the ratio of the total amount of heat set free in the process of 


роо a candle-power of light, to the heat energy represented 
y the light itself. Now the heat equivalent of a candle-po wer of 
gas or o 


the 9 90 of an incandescent lamp at five watts per 
‚6 gramme calories per minute. The total heat 


candle, is about 
of combustion set free in generating a candle- power of gas Henr 
has been variously estimated at amounts ranging from 971 
кале сюн per minute (Preece) to 4,100 gramme-calories 
(Thomsen) Calculations based upon the theoretical heats of 
combination of illuminating gases, give values nearer the latter 
than the former amount. 

The amount of heat set free when a gramme of magnesium is 
converted into the oxide is very much less than that resulting 
from the combustion of a gramme of coal gas, and the light ob- 
tained is, as we have just seen, more than 82 times as great. The 
gross n of the magnesium light must, therefore. be many 
times higher than that of light. To be exact, we find, if we 
adopt the value given by Thomsen’ for the heat of combination of 
magnesium (6077), that the magnesium flame of one candle- 


ро should generate only 25.52 gramme-calories per minute. 
aking the very low estimate of 1,000 gramme-calories per minute 
for gas, we fi 


the gross efficiency of the magnesium flame to be 
about 40 times that of gas light. 

The simplest method of determining the net efficiency of a 
source of light is that recently applied by Mr. Merritt to the study 
of the incandescent lamp.* I have measured the efficiency of the 
magnesium tlame by Merritt's method, which consists in receiv- 
ing the radiation upon the face of a thermopile. A glass cell 
containing a solution of alum is placed between the flame and 
the pile. This cuts off almost all those rays which do not produce 
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light and permits about 75 per cent.: of the luminous waves to 
pass. After observing on a suitable galvanometer the deflection 
produced by the light giving radiation, the cell is removed and 
the deflection noted again. The ratio of these two readings, 
properly corrected, gives the net efficiency of the source of light. 
In the case of the magnesium flame, at least 15 per cent. of the 
total radiation was found to belong to the visible spectrum. Let 
us consider the matter from another point of view. When we dis- 
perse the rays from any source of light by passing them through 
& prism or reflecting them from a diffraction grating, we find 
that we have to do with a great many rays which are of a wave 


7. J. Thom zen: Journal für Praktische Chemie, N. F., 16, p. 97. 
8. Eraest Merritt: American Journal of Science, vol. xxxvii, p. 167. 
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length too great to affect the eye. These constitute what is called 
the heat spectrum, and they are accompanied by a few rays which 
are of the wave lengths capable of optical action. By means of 
the thermopile or the bolometer, it is possible to explore the 
whole spectrum, and to determine the intensity of the radiation 
of each wave length which the source emits. From these values 
the curve of distribution of heat in the spectrum may be plotted. 
The curve consists of two parts: That which gives the energy of 
the light-giving rays, and that which shows the amount of radia- 
tion outside of the visible spectrum. The ratio of the areas en- 
closed by these two portions of the curve is the net efficiency of 
the source of light. Such curves for the flames of candles, oil 
and gas show that leas than two per cent. of the total radiation is 
luminous. In the case of the.incandescent lamp the amount 
rarely exceeds five per cent. The arc lamp contains about ten 

r cent. of useful rays. The magnesium light, therefore, accord- 
ing to the data which I have just presented, possesses a much 
higher net efficiency than any of the other sources of artificial 
illumination. To what does it owe its superiority? 

We have seen that, weight for weight, magnesium affords more 
than 80 times the light obtained from gas, with the development 
of much less heat. The quality of the light is such that merely 
from the standpoint of illuminating power, to say nothing of the 
additional sesthetic value of a light which . sunlight in 
whiteness, each unit of it must be regarded as the equivalent of 
rather more than 1.25 units of light. 

The character of the light corresponds to a temperature much 
&bove that of the electric arc, but the flame does not seem to be 
very hot. Ihave not as yet succeeded in obtaining & satisfactory 
measurement of the flame temperature, but a preliminary test, 
made at my request, gave approximately 1,400'C. This value, 
which is presented subject to correction, enables us to classify the 
magnesium flame, at least placing it among those the tempera- 
ture of which is far below the melting point of platinum. Its 
temperature, probably, does not differ widely from that of the 
luminous gas flame.“ 

The large candle-power of the magnesium flame is due to its 
peculiar structure. fiame consists of a column of heated 
gases the particles of which are rising rapidly from the jet of the 

ner. These carry off with them, by convection, 80 per cent. 
or more, of the heat of combustion. The flame owes its lumi- 
nosity entirely to the fact that near the base of the column a few 
particles of carbon, as yet unoxidized, are heated to incandes- 
cence. The total radiat surface of these particles is very in- 
significant, compared with the apparent superficial area of the 
flame; it is, indeed, not very different in extent from the radiat- 
ing surface of the filament of an ordinary incandescent lamp of 
the same candle-power. The constitution of the magnesium 
flame is very different. The product of combustion is the oxide 
of magnesium, a white, amorphous solid of considerable density ; 
it is, indeed, fully twice as heavy as the metal itself. The oxide 
remains, for the most part, in the place where it was first formed. 
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It becomes intensely incandescent, and having large radiating 
surface, it affords a large amount of light. Under such con- 
ditions, convection plays a minor part, and that which is the chief 
source of loss in the production of light by direct combustion of 
p fuels is avoided. The gross efficiency is, therefore, very 
arge. 


9. Rossetti (Beibl jetter zu den Annalen der Physik, 2 p. 833) gives us the 
temperature of the gas flame, 1840? : of the positive carbon of the arc, at the 
hottest point, 3, 900%: of the negative carbon, 2,450°. 
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The question of the character of the radiation from the magnes- 
ium flame offers greater difficulties. It is certain that neither plati- 
num nor carbon atany temperature to which they can be sub- 
jected in practice, will give anything approximating to the quality 
of the magnesium light. Iam convin that we have to do 
here wilh a very different law of radiation from that which 
governs ordinary cases of incandescence. Taking carbon to 
represent the normal state of affairs, we may say t the radi- 
ation of magnesium oxides is out of all proportion to the tem- 
perature of incandescence ; also that the precentage of those 
shorter wave lengths, which furnish green, blue and violet light, is 
abnormally large. That the radiation of the magnesium flame 
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comes in part under the head of what Prof. E. Wiedemann has 
termed ** Luminescence,” І have little doubt. This word covers 
all these interesting phenomena known as phosphorescence, 
fiuorescence, etc. . 

Luminescence is supposed to be due to a different class of 
molecular vibrations from those which cause ordinary incan- 
descence. One of the characteristics of this class of vibrations is 
that it tends to produce selective radiation ; that is to say, radi- 
ation in which a single wave length, or set of wave lengths, 
predominates. Another characteristic of luminescence is, that it 
is frequently, perhaps always, the result of previous treatment to 
which the glowing body has been subjected. This previous pro- 
cess may have been nothing more than the shining of the sun's 
rays upon the luminescent surface, as in those cases of phosphor- 
escence concerning which uerel has taught us so much. It 
may have been in the course of some chemical reaction or process 
of crystallization that the body received its preparation. such 
cases the power lies latent until it із disengaged by the action of 
some external force. 

The immediate exciting cause may be mechanical, electrical or 
thermal. In the last case, which most directly concerns us here, 
a certain rise of temperature ів n to start; the body into 
luminescence. When this critical temperature is below the red 
heat the phosphorescent glow attracte attention, and investigation 
follows. When, however, the temperature of luminescence is 
high, the effect, however marked it may be, is masked by the 
ordi incandescence to be expected at that temperature, and it 
is overlooked. Luminescence by heat is perforce transient. It is 
due to the expenditure of energy which has been stored by pre- 
vious action. If we wish to see the effect repeated we must re- 
store to the material the potential energy which it has lost. 

I am not in position to state positively that the glow of mag- 
nesium oxide is due to luminescent vibrations, but I am of the 
opinion that such will be found to be the case. Other metallic 
oxides also show peculiarities of radiation which find their ex- 
pano most readily under that theory. While studying the 

istribution of energy in the visible spectrum of the lime-light, 
three years ago, Mr. Franklin and I found that a freshly ignited 
cylinder, under the oxy-hydrogen flame, glowed with a iancy 
equal to that of the magnesium light itself.!! This state of affairs 
lasted but a moment, however, and no amount of heating would 
bring out an old cylinder again into its initial splendor. It was 
plain that we were taking advantage of vibratory power stored in 
the lime at some stage in its preparation. These vibrations, dis- 
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engaged by the blowpipe, gave out in a very short time, after 
which the performance of the lime degenerated rapidly to the 


level which corresponds to ordinary radiation at the temperature 
in question. | 

ou are all acquainted with the beautiful greenish-yellow light 
which the oxide of zinc emits under the flame of the blowplpe. 
It is entirely different from the light of the incandescent charcoal 
on which it lies, although the two cannot differ widely in tem- 
perature. The zinc oxide is luminescent, the carbon is simply in- 
candescent, in the usual sense of the word. This is a case which 
lends itself readily to study, since the temperature at which the 
abnormal glow appears, is & comparatively moderate one. Last 
summer I took the matter up, with the efficient coóperation of 
Mr. B. W. Snow, Instructor in Physics in Cornell University. We 
made a systematic comparison of the radiation from zinc oxide 
and from platinum, at temperatures between the red heat and 
1000^C., measuring temperatures and studying spectra bv methods 
which I cannot dwell upon here. Since the results which we ob- 
tained are of a character to illustrate the points which seem to me 


most significant, in this question of the radiation of the metallic 

oxides, I will indicate them Карыса; . 
Zinc oxide is a rather brilliant white pigment. Its radiating 

power, therefore, according to the theory of excha , Should be 


very small. At temperatures below 700°C. we found it to be very 
much lower than that from platinum throughout the spectrum, 
and the light from the oxide to be of a duller red. Fig. 8 shows 
the results of the comparison. Inthis and the subsequent curves, 
platinum is taken as the standard. The curves show how the 
oxide of zinc compares with platinum in strength of radiation. 
The law according to which the visible radiation of platinum rises 
from zero at the extreme red heat, as the temperature rises, varies 
with the wave length. It had to be especially determined for the 
р of our investigation in each region of the spectrum to 
which our measurements were extended. 


Ra 4.4. 2 O af 003°C 
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At about 700* & sudden change occurs in the character of the 
light from the oxide. It becomes brighter than the platinum of 
the same temperature, the increase showing itself principally at 
the ends of the spectrum. In Fig. 8 (707? and 739°) we have 
curves which represent this second phase. The emanations are 
selective to a marked degree, the yellow being relatively very 
weak. Measurements of fresh films of the oxide at still higher 
temperatures revealed the further development of the abnormal 

. radiation of this substance. - Fig. 9, which gives curves for 878* 
and 1,084", shows the transition into a third, and, apparently, a 
final stage. The red end of the trum loses its prominence, 
and the curve seems to be developing into a straight line, the 
trend of which is such as to indicate that zinc oxide, as we pass 
from theAonger to the shorter wave lengths of its spectrum, in- 
creases in superiority over platinum at the same temperature. 

It soon became evident, from the character of our results, that 
the radiation at temperatures above about 800? were of a very 
evanescent sort, falling off in intensity and changing in quality 
from the first instant in which the oxide was heated. To follow 
these rapid changes proved a trying task. By taking a great many 
fresh films of the oxide and watching the time changes of one 
portion of the trum after another. however, we were able to 
obtain data from which the curves in Fig. 10 were drawn. These 
show the intensity of radiation and its character, relative again to 
that of platinum, after the oxide had been maintained 1,018? for 
& period of 30 seconds, of 60 seconds, of 800 seconds, and of 600 
Beconds. At the end of the 10 minutes the changes, although not 
entirely completed, were very slow. 
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The evidence of theexistence of luminescence afforded by these 
measurements seems to us to be nearly conclusive. Extension of 
the investigation to other of the metallic oxides, and to wider 
ranges of temperature, would, doubtless, lead to results more 
striking. 

The application of all this to the problem of the light of the 
future is as follows. The fundamental question is that of eff- 
ciency. High Saipan ны Дын low temperature means selected radia- 
tion, which appears to be a characteristic of luminescence and not 
of ordinary incandescence. The study of the radiation of the 
metallic oxides above the red heat reveals the existence of proper- 
ties which lead us to regard them as being luminescent ‘* by 
heat," Itis from such bodies that radiation of high efficiency is 
to be looked for. We have in magnesium oxide a member of this 
particular class, and we have seen that when it is heated in tbe 
process of formation it gives us a light the efficiency of which is 
una proached by that of other artificial illuminants. 

e problem is easily stated. (1) We need a body which is ren- 
dered vividly luminescent by heat.—The metallic oxides would 
seem to offer us many such. (2) The material is to be brought to 
the temperature at which its luminescence is most marked.— Does 
it not seem probable that the best method, as in the case of car- 
bon, will not be that of direct combustion, but of heating through 
the agency of the electric current? (3) The material must be re- 
stored from time to time.—Whether rejuvenation is to be secured 
through electrical, chemical, actinic or mechanical means re- 
mains to be determined. 

Luminescence ‘‘ by heat " offers, however, only a partial solu- 
tion of the problem of the highest efficiency. However great the 
efficiency of the luminescent itself, it is accompanied by incan. 
descence of the ordinary kind. The ultimate solution is to be 
sought for along other lines. Incandescence is too expensive a 
means of exciting luminescence. There are many other ways in 
which it may be generated; friction, chemical action, the impact 
of light waves, electrical excitation, certain vital processes, are 
known to result in the production of light. The physics of these 
phenomena is, for the most part, ооо І know of but 
two attempts to determine the efficiency of this light without 
heat," as it has sometimes been called. The intensity is, as a rule, 
very small, and the heat has doubtless been regarded as quite be- 
low the range of even our most sensitive apparatus. One of these 
two cases is of especial interest to the electrician. It is that of the 

k discharge in vacuo. Prof. 8. P. Langley and Mr. F. W. 
ery, in a recent remarkable paper, entitled, ‘‘ The Cheapest Form 
of Light," speak of the heat generated in the Geissler tube as so 
minute as to seem to defy direct inveetigation. It has, however. 
been successfully measured by Dr. Staub, of the University of 
Zurich, by means of one of the most delicate instruments for the 
measurement of heat—the Bunsen ice calorimeter. ! * 

In Staub’s experiments the vacuum tube was smoked with 
lampblack and inserted in the ice calorimeter. The ice melted in 
a given time afforded a measure of the total heat generated by 
the electric discharge through the tube. A repetition of the de 
termination with the unsmoked tube, under which conditions the 
light-giving rays could escape, gave the energy of the non-lumin- 
ous radiation. The efficiency was found to be 3.268 per cent. 
The extremely small candle-power of the light derived frorn the 
electric discharge in vacuo, may seem to preclude all questions of 
its utilization in practical illumination. The result is one, Low- 
ever, which should not be lost sight of. It a field of in- 
vestigation which may prove unexpectedly fruitful. 

The Geissler tube effect was not the source to which Langley 
and Very applied the term “the cheapest form of light.” The 
subject of their research was the light of a Cuban fire-fly. Their 
work cannot fail to excite the highest admiration of every one 
who is able to appreciate the difficulties of such an investigation. 
The exploration of the heat spectrum of so insignificant a 
source of light isa task which very few physicists, would, I 
think, have considered practicable, but it has been carried 
ree by these investigators to complete success. 

When we study the curve of distribution of energy in the 
spectrum of the fire-fly thus obtained, and compare it with the 
corresponding curves for gas light, the arc light and sun light, 
we find the expression, ‘‘the cheapest form of light,” which is 
applied to the light of the fire-fly by Langley and Very, to be fully 
justified. All the energy of its spectrum is massed within the 
narrow limits of the visible spectrum, and what is more, by far 
the greatest part of it is in the form of rays which are especiall 
important for the purposes ef radiation, the particular rays which 
give us yellow and green light. The non-luminous radiation 
which accompanies the light of the fire-fly seems to be so insignifi- 
cant that it was with difficulty that it could be estimated, even 
with the almost inconceivably delicate ap tus used by Langley 
and Very. They give the ciency as about 400 times as t 
as res of a gas flame. It cannot fall appreciably below 100 per 
cen 

In what I have said this evening, I fear that I have fallen far 
short of what might have been expected of a lecturer on the arti- 
ficial light of the future. I have endeavored to show that the 
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efficiency of our present methods is too low to meet the demands 
Of the future for economical illumination, and that whether we 
ever succeed in approaching o pert economy of nature's light- 
making processes, as exemplified in the fire-fly, or not, there are 
many sources of light which promise high efficiency. If I have 
succeeded in indicating, even vaguely, some of the conditions of 
the problem of the utilization of these, and in pointing out some 
of the lines of investigation which are to be followed in the de- 
velopment of new methods of lighting, my mission has been 
fulfilled. 


CoRNELL University, Nov., 1890. 


COLUMBUS MEETING OF THE OHIO STATE TRAM- 
WAY ASSOCIATION. 


THE ninth annual meeting of the Ohio State Tramway Associ- 
ation was held in Columbus on Nov. 19, and was called to order 
by Hon. J. N. Stewart, vice president, of Ashtabula, O. A large 
number of delegates and trade representatives were present. 


Afternoon session called to order by President Stewart at 2:30 
o'clock. 

Mr. C. K. HARDING, president of the Harding Electric Railway 
Co., of Atlantic, la., described his system as follows:—‘ It was to 
avoid some of the overhead and other difficulties that I devised 
the conduit system to which I desire to call your attention. Here- 
tofore the word conduit has been almost inseparably connected 
with some slotted arrangement, and failure and failure, for it 
should be understood to preserve insulation you must exclude 
water, and to do that the conduit must be entirely closed, without 
slot or other opening tarong which the current is taken. In 
order to accomplish this result I employ a tubular iron casing, in 
the top of which is a channel or flanged portion in which is 
insulated and supported the section of working conductor. These 
sections may be Prom four to six feet long and extend an eighth 
of an inch or more above the surface and are normally insulated 
from each other ; the ing and the main conductor which 
extends through the lower tubular is entirely surrounded and 
embedded in insulating material. the end of each section of 
the casing or conduit, there is an enlargement of the lower tube 
which forms a junction box in which is located a small electro- 
magnetic contact making device, which when operated connecte 
its conductor section with the main orsupply conductor. One end 
of the winding on the magnete of these contact devices is connec- 
ted through a simple switch to the adjacent working conductor 
section, and the other end directly to the conductor section on the 
other side by means of this arrangement and a second brush on 
the car. I employ a very small portion of the current to auto- 
matically operate the contact device and bring the exposed sec- 
tions of working conductor separately and successively into con- 
nection with the main insulated supply conductor when these sec- 
tions are immediately under the car and protected by it. 

In other words, I get the current to the car through the series 
of insulated exposed sections which are fed from the main con- 
ductor as the car passes along and are at all other times com- 
pletely insulated from the wire carrying the current. By the 
employ ment of a derived circuit in multiple arc with the motor 
circuit I am enabled to use а very small portion of the main cur- 
rent for the operation of the contact devices, and to make the 
magnets of small size and wind them with iron wire, thus making 
the construction of the contact making devices a comparatively 
simple matter and enabling them to be paced in & small closed 
cavity in the end of the sections where they will be readily acces- 
sible and are adapted to be interchangeable. | 

It will be readily seen that the short exposed sections of work- 
ing conductor will have very high insulation and prevent all but 
the most inappreciable amount of leakage when 1t is taken into 
consideration that under no possible combination of circumstances 
can, any sections except those immediately under the car be 
brought into or maintained in connection with the supplying cur- 
rent. The placing of the wire underground will remove the pos- 
sibility of any trouble from lightning; and the position of the 
wire and the fact that the return current through the track 
rails and the conduit casing near to and parallel with the supply 
current precludes the possibility of inductive interference with 
telephones. | 

Mr. Curtiss, of the Short Electric Railway Co., said :—‘‘I do 
not know that I can say anything to the convention regarding the 
Short system with which you are not already perfectly familiar. 
The largest contract ever let in this country by disinterested 
parties was given by a syndicate of Philadelphia image for 
equipping the street railway system of Rochester, New York, to 
our company. That, as you probably know as well as I, was given 
after a very thorough and careful investigation by experts who 
came to our factory, went through the works, visited our system 
working in different places and made their report On the basis 
of that report the purchase was made for Rochester. 

Now, that which has heretofore been, I believe, the curse of 
electrical railroading in its practical operation, was the one item 
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of repair. I see gentlemen here who know very well how much 
this has amounted to. In one town, I am told by gentlemen con- 
nected with the road that the repairs last year amounted to as 
high as $1,100 per car. When I went into the Short Company 
they had a road running in Muskegon, Mich., equipped with our 
System. That road had been running for six months, commen- 
cing with five cars and at the end of the six months having nine 
cars in o tion, and the total repairs on that road have not ex- 
ceeded $100 on all the electrical equipment. You can appreciate 
the advancements which we have made. We believe we have got 
now to very near the perfect theoretical point, and we invite 
cordially your investigation in that direction. 

There is one point that I have had called to my attention since 
I arrived, only proving that a man must go away from home to 
get information regarding one’s own business. heard remarks 
in the convention on consolidations. If there has been any con- 
solidation of the Short Electric Railway or any other railway, it 
has occurred since I left home this morning at seven o'clock. I 
do not of course know where the rumors may have started, but 
there is no foundation for them in fact. 

Mr. C. A. BENTON, of Detroit, Michigan, as representing the 
Rae system, then said:—I represent the only single motor” 
Bystem that I believe is in successful operation. The peculiar 
feature of our motor over that of other systems is, that it is ed 
to both axles, a construction which permits the use of large 
wearing parts, slow spoed of armature shaft, and therefore re- 
duced friction and long life. It secures perfect insulation between 
the motor and the truck, eliminating all electrical strain and 
making burn-outs from this cause impossible. By the way, refer- 
ence has been made to the economy of electrical street railroading, 
and as to the extent of repairs required. A statement has been 
made in your presence by Mr. Curtiss which was intended to im- 
press you with the belief that his system reduced the expense of 
repairs to the minimum. To borrow a slang expression, I will 
go him one better." Mr. Curtiss says that six cars running for 
six months at Muskegon, Michigan, required repairs to the extent 
of $100. We have twenty-one cars running at Saginaw, Michigan, 
which have been run for eleven months and the repairs on the 
entire equipment have not reached the sum of $50. А man who 
went there to do the winding in case of a break had nothing to до, 
and they finally bought him a uniform and have been using him as 
an extra conductor on the line. This is absolutely true, and if you 
don't believe it you can go there and see him. Some peoplethink 
we are a little bit new in this business, but we are not. Several 
p ago, in fact six years ago, about 1888 I think, Mr. Rae first 

uilt an electric motor, and during the time which has elapsed 
between that time and this he has been busily engaged in per- 
fecting it. We have during the last two months cloeed certainly 
some important, even if they were in the minds of some, small 
contracte. Mr. Curtiss, how many cars were in your Rochester 
contract ? 

Mr. CuRTISS—1,000. 

Mr. BENTON—Well, ours is not over a quarter of that. (Laugh- 
ter) However, we think we can run four times as well and four 
times as long as the other system, so we will even it up. (Re- 
newed laughter. The Detroit Electrical Works are in this po- 
sition. They are sound financially, their guarantees are good, 
they are prepared to send a truck motor to any responsible street 
car line TUR any system and A a car upon it and leave it for 
them to use. Now, gentlemen, if you care to, I can show you a 
model that I have in my room at the Neil House, or, what is better 
still, we will have onerunning here tomorrow on the Glenwood 
and Green Lawn road. It would have been here to-day but for 
the same kind of & mishap as that which occurred to Mr. Brick- 
wood with his carette ; the steam railroad failed to keep its 
promise in getting it delivered here by the time agreed upon. 

Mr. CLEGG— What is the weight of your motor as compared 
with others? 

MR. BENTON—It varies v little from the Sprague, or the 
Short. Ithink it is a little lighter than the Thomson-Houston. 

MR. CLEGG—It struck me that it was much lighter. 

MR. BENTON—There is but very little difference. The weight, 
of course, would vary some from this reason, that we weigh them 
on the trucks and sometimes we have heavy wheels on the truck 
ze 1 not so heavy, and for this reason the weight varies 
а little. 

Mr. F. B. BROWNELL, of the Brownell Car Company, St. Louis. 
Missouri, then spoke as follows:—The leading subject now 
among street railroad people, I think, is the subject of electricity 
asa motive power; but it has always appeared to me that the 
proper amount of thought has not been given to the mechanical 
construction and operation of thecar. Electricity itself is a matter 
that I know very little about, in fact almost nothing. but the trans- 
mitting of the electric current to the car axles through mechani- 
cal appliances, is in my judgment far from being perfect. We 
have & very large electric road in St. Louis now that has been in 
operation only a very short time. In conversation with the super- 
intendent a few days ago he told me that the defects in the electric 
trucks were very many, and that it seemed to him (and to me 
also) that the people jumped at the construction of the electric 
truck without giving the matter proper consideration. 
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In most of the electric trucks that I know of, the motors are 
located very close to the ground. The movement is very rapid, 
and the tendency to draw iu foreign substances from the street is 
very great, and I do not believe that we are going to get an eco- 
nomical car until some change is made in the location of your 
motor. The thought has occurred to me that the present electric 
car in general use is only the ordinary street car, but made more 
elaborate and finer and larger and better finished inside, but the 
motors are located on the trucks underneath this car. Now if 
there is anything the matter with your car to prevent its running, 
it will be most likely in the trucks. 

The result is that you have to run this expensive car into your 
car shed, and throw up the trap doors, and the mechanics get in 
there with their soiled clothes and greasy hands, and throw tools 
and traps up on the cushions in their etfort to repair the track, 
and the car is very apt to be injured and costs not a little money 
to put it back. It would seem to me that the better mode would 
be the use of cars in trains, a motor car with а passenger coach 
as elaborate as you see fit to use and the more elaborate the better 
it would be for the car builder (laughter); the motor car to be 
made small and strong and plain so that the liability to injury by 
the handling of tools and parts of the mechanism of the car would 
not be much, and then to have that motor car used entirely for 
that purposes 
I have thought also that the motors instead of being horizontal 
and close to the ground, should be located vertically and so ar- 
ranged that every part could be easily got at for repairs or re- 
movals or renewals, or whatever might be necessary to do with 
them and the whole system of construction changed to something 
that is practical and desirable, which the present mode I do not 
think is. 

Then again there is another subject, which I think should be 
considered, in connection with the operation of these electric and 
cable roads, and that is the fearful liability to accident. You can 
scarcely pick up a daily paper but what you will find an account 
of some one killed on an electric or cable road in some part of the 
country. I find that nearly all the electric cars, and nearly all 
the cable cars, excepting of course those built by ourselves 
(laughter), have got a fender or so-called life-preserver constructed 
somewhat after the principle of a locomotive pilot. Apparently 
the parties who first built an electric or cable car, saw the neces- 
sity of something, and without stopping to think, they concluded 
that the locomotive pilot was just what they needed. Now, the 
locomotive pilot is not designed to preserve the life of anyehing that 
may be on the track. The engineer of a locomotive, if he sees a 
man or an animal on the track, will try to stop his locomotive ; 
if he sees that he cannot do it, then he will open the throttle and 
give the engine all the steam she will take and he will knock that 
object sky high and get it out of the road, and thus prevent the 
derailment of his locomotive and the possible wrecking of his 
train and great loss of life. Nearly all the switch engines around 
the yard, where the movement is slow and the liability to obstruc- 
tion is great, are provided with a sort of platform on which a man 
could jump and be carried along with the locomotive until it can 
be stopped thus preserving life as well as preventing the derail- 
ment of the engine. This is a subject I think it is well for the 
railroad people to consider; the subject of fenders. "There are 
cases on record where lives have been saved by this style of a 
fender, and there are many cases where lives have been lost on 
account of having other styles of fenders. 

These two subjects I think are worthy of some thought, and I 
think if the railroad coinpanies and the motor people will work 
in harmony on that line, and especially so far as the location of 
the motors are concerned, they will tind that many of the troubles 
of the street car companies and the electric companies will be 
removed, and that a large portion of the money that is now used 
to pay the cost of repairs, can be utilized as dividends, which I 
am sure will suit you all very much better (applause). 

Mr. JOHNSON, representing the Northern Car Company, of 
Minneapolis, stated that the Northern Car Company was com- 
paratively a new company and comparatively unknown to the 
general street railroad men of the country. The company is only 
about four months old. They have at Minneapolis, the largest 
street car factory in the United States, if not in the world. 
Pullman has about 32,000 feet of working surface, and the 
Northern Car Company has about 75,00) feet of working floor 
surface. They have a system of electric lights by which they 
can work at night when it is necessary ; and in fact every con- 
trivance in the way of machinery, tools, buildings, dry-houses, 
etc., by which thev can make practically perfect cars. 

MR. FERDENING, president of the Dayton Street Railroad Co., 
said: We are operating a street car line in Dayton, which we 
think is do.ng very well. We still stick to the mule and the 
horse. We have had uuder consideration and have investigated 
somewhat, the different modes of motive power, and had thought 
very seriously at oue time of adopting electricity as a motive 
power. Yet we were not fully convinced that electricity had yet 
arrived at that stage when we felt justifled in adopting it, and 

referred to let others do a little more experimenting. I have 
een told by a gentleman, who had a great deal of experience in 
electricity as a motive power, that they are very well satisfied 
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with it, and I have no doubt but that it is the coming motor for 
street car service. 

Mr. W. J. COOKE, vice-president of the McGuire Manufacturing 
Company, said : I have been very much interested in what I have 
heard this afternoon. I am here to learn. I commenced build- 
ing trucks several years ago when cables first came in. When 
electricity was first introduced we had a truck which we thought 
was peculiarly adapted for electricity. I found out from the elec- 
tric people that they had designed that the standard should be 
thirty horse-power. I figured from thirty horse-power up to a 
truck, following the suggestions of the electrical people largely. 


"When I had completed my truck, my electrical friends said I was 


wild, simply crazy ; that I had 1,500 pounds more than I should 
have. I insisted that my figures were right. The result was I 
did not sell any trucks for six months; they thought I had too 
much strain. In the last year, however, I could not make trucks 
enough ; I am making them heavier than ever and I do not think 
that they are heavy enough. 3 been figuring the 
standard on the other side from the is of a two-horse team 
and came down, while I started from 30 horse- power and went up. 
We are not quite reconciled yet. | 
I am glad to hear what my friend, Mr. Brownell, has to say in 
regard to it. It coincides with my opinion exactly. I believe thax 
the present mode of connecting the motor to the truck is not 
right. You are now getting the motor down in the mud and 
the dust and the dirt, and this of course creates friction in the 
earing and that cuts and consequently requires repair. I do not 
ow how the remedy is to be accomplished, but I bave an idea 
that we will have to get up on top with our motive power. We 
are at the mercy of the electrical and street railway people. We 
want to build whatever they want. We have gotten out what we 
believe is pretty near the requirements of to-day, but we are ready 
to adopt any new device or to make any modification that the 
demands of the street railway people may require. We bave very 
recently, at а very great expense, gotten up a frame made of 
poss steel, the entire frame consisting of only four pieces. Noise 
as been a disagreeable feature to some extent in the electric 
motor; some motors are very noisy and some trucks are very 
noisy. We have gone to work and made a truck of very few 
pieces, less than half the number I believe used in any other truck 
We had it on exhibition at Buffalo; a i 
of trucks under a double truck car. We believe that that solved 
‘the question to a great extent of the expense as to wear and tear 
of truck and motor. Until very recently we have not had the 
matter taken up. We have now under contract 200 pair of these 
trucks for three different lines in Pittsburgh—double trucks: also 
for Sioux City ; Salt Lake City ; Los Angeles ; Oakland, Cal., and 
several other places, where they have recently adopted the double 
truck car, 24 to 80 feet in length. We are of the opinion that 
that is the coming car for street car service. One long car ins 


of à trailer. It makes less expense on the cars, the friction will be 


practically nothing and it makes a saving of flange wear on the 
The wheel base is 4 feet, 6 inches on the long car; just 
enough to let the motor in. The electrical people wanted us to 
make it longer, but we are trying to get the wheel base as near 
the gauge of the car as possible and we have adopted a standard 
of 4 foot 6, and e it so that we can get all of the present 
motors in that wheel base. Mr. Rice, of Pittsburgh, who has used 
these short wheel based trucks for a good many years under his 


cable cars, is of the opinion that it is the most economical styte of 


truck to use, both as to rail wear, wheel wear and motor wear. 
On our double truck, we extend the spring base 8 feet wider, thus 
doing away practically with oscillation of the car, which is also 
very hard on the rail, wheel and motor. 

SECRETAY HANNA—Can you tell the gentlemen 
thing about the new electric heater we were 
morning ? 

Mr. CooKE— Yes, just a little. The gentleman representing the 
heater expected to be here. He is an old school friend of mine, 
and that accounts for the interest I take in it. It wasinvented in 
Minneapolis. I have one in my house in the laundry. I take off 
the burner in the house and connect the wire and my laundress 
irons all day by means of this heater. The iron only gets so hot; 
it can’t get any hotter, and it holds that heat a long while. 

He has arranged a heater for a street car. Iam sorry he is not 
here to explain it himself. It is merely a ribbon that runs along 
under the edge of the seat, I think about 6 or 8 inches wide and 
possibly a half or three-quarters of an inch thick, and with the 
current from the trolley, he heate the car perfectly to any degree 
of heat that is necessary. There is a button attachment at the motor- 


nt any- 
ing of this 


man's command, so that he can give the car quarter heat, half beat, 


three - quarters heat or full heat, just as the demands of the weather 
may require. I merely make this statement in behalf of my 
friend, who has just recently taken hold of it, and who expected 
to be here to-day and give you an exhibition of it. 

MR. C. B. FAIRCHILD, associate editor of the Street Railway 
Journal, N. Y., then addressed the convention by invitation as 
follows: Iam very glad to have the opportunity of looking in 
your faces and of making myself known to you at this time. The 
hour is too late for me to enter into much of a discussion. I 
would like, however, in the first place, to disabuse your minds of 
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one thing. The street railway men seem to think that the 
technical press are very much on a par with the reporters of the 
daily papers, and sometimes you have been afraid to let us into 
your meetings and afraid to talk before us as you would among 
yourselves. Now, we wish very much that you would regard the 
technical press—at least the paper that I represent—not as a news- 
paper watching you, to pick flaws in your work and criticise you 
unfavorably, but as one working in the interests of the street 
railway compania We would like to have it understood that 
we are, to all intents and purposes, a street railway company, in- 
terested in the same line of work you are interested in, and that 
your interests are our interests ; that we come to your meetings, 
not merely as repor ers, but to learn and to publish that which 
will be of benefit to you and others. You need not be afraid of 
n publishing anything that is said in confidence among your- 
selves. 

Now, just one word in regard to conventions, and particularly 
in regard to the Ohio convention. Those of you who have read 
the Street Railway Journal recently, have probably noticed that 
we are urging that more attention be given to these conventions. 
It seems to us that you do not fully appreciate what a power you 
might be in this State if all the street railway people felt obligated 
to be present at these meetings, or at least to contribute papers 
and take hold of this matter in earnest and place this Association 
on a solid foundation. 

We hear a great deal of complaint, Mr. President, about un- 
fair legislation, both from State and municipal authorities. I be- 
lieve that if there is any more unjust or unfavorable legislation by 
which the street railway men suffer, that they will have them- 
selves to blame for it. I believe that with proper organization 
among the street railway men of the State, they could influence 
legislation ; or at least stop unfavorable оов against street 
railway companies. It seems to me that the most important ob- 
ject to be attained by this convention is to secure some remedy in 
this direction. Take up this subject as was suggested in the 

pers read at the national convention last year and this year b 

r. Scribner, and pursue it in the line which he bas indicated. 
Present the matter to your legislature and keep it before them 
until you have secured your rights. Remember the old adage 
They have rights who dare maintain them." If you dare main- 
tain your rights, undoubtedly you can get them. 

You are a power and by united effort you can get justice at 
the hands of your law makers and make them to understand that 
you are determined to make your business more pleasant, more 
prosperous and more satisfactory to yourselves and to the com- 
munity (applause). There is a great deal which might be said 
upon this subject. І вішріу speak by way of suggestion. І do 
not think anyone should go away from here feeling that this Con- 
vention has been a failure by any means, but let each member 
see to it that the interest which has been manifested this afternoon 
be continued and increased among all the street railway men of 

our State, so that at next year's Convention you will have a 
arge meeting and one that will exercise a salutary influence 
over law makers. I hope your meetings will continue to be profit- 
able and pleasant. 

PRESIDENT STEWART then asked if Mr. Beggs or Mr. Lewis, 
repreeenting the Edison General Electric Company, were present 
and desired to be heard. 

MR. WILLIAM HAND responded to the call of the Chair and 
stated that to his regret neither Mr. Beggs nor Mr. Lewis was 

resent, but that as he was working in the interest of the Edison 

neral Electric Company, as an electrical expert, he would like 
to state that he had just completed the installation of the Glen- 
wood and Green Lawn Street railway, of Columbus, Ohio, ex. 
tending about four miles west from High street, with five cars, 
with the Edison system. The road has been in operation over two 
months and the repairs on the cars during that time had not 
amounted to one dollar; there had not been an armature taken 
out of any of the cars. 

PRESIDENT STEWART then, after putting the motion to the 
Convention, declared the Association adjourned to meet at Akron, 
Ohio, on the second Wednesday of November, 1891. 


CONVENTION NOTES. 


OnE of the most entertaining features of the convention was 
the special Street Railway Gazette car from Chicago, carrying the 
following party of gentlemen to Columbus: Payson K. Andrews, 
of the Brill Car Co. ; W. J. Cooke, of the McGuire Mfg. Co.; A. 
H. Englund, of the Electric Merchandise Co.; D. F. Morris, of the 
Milliken Pole Co.; C. K. Harding, of Atlantic, Ia.; R. M. Johnson, 
of the Northern Car Co.; John N. Reynolds, of the National Car 
and Locomotive Builder Supplement; D. B. Dean, of the Elec- 
trical Review; J. B. O'Hara, of The Western Electrician; W. 

. Forman Collins, of THE ELECTRICAL ENGINEER. The car arrange- 
ments were in the hands of E. V. Cavell, editor of the Street 
Railway Gazette, and S. L. K. Munro, manager of the same jour- 
nal, the former of whom made a most perfect quartermaster " 
on the occasion and both gentlemen laid themselves out to enter- 
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tain and amuse the party and their efforts were highly successful. 

On Wednesday, at 7:30 p. m., a banquet was held at the 
Columbus Club, in its handsome dining room through the kindnees 
of General Manager Sheldon. It was attended by the street rail- 
way men, supply men and representatives of the technical prese. 
A most enjoyable evening was spent and some first rate speeches 
were made. The model of the Milliken pole decorated with 
smilax adorned the table as the centre piece. An elegant repast 
was served accompanied by exquisite vintages, and all expressed 
themselves delighted with their sojourn in Columbus. 


THE DETROIT ELECTRICAL WORKS were ably represented by 
Mr. Charles A. Benton, who exhibited a very beautiful working 
model of their motor and truck equipment. The motor is of the 
well known single motor” Rae pattern as fully described in a 
recent issue. of THE ELECTRICAL ENGINEER, and possesses some 
very important and novel features. The truck was made by the 
Velocipede Car Co., of Three Rivers, Mich.,and is provided 
with rigid bearings on the non.oscillating principle, constructed 
of two frames with springs equally distributed throughout their 
entire length. It is made of wrought iron and amongst the 
merits claimed forit are adaptability to all systems of electric 
propa sion; superior design and workmanship, easy riding, non- 
oscillation, and freedom from tilting motion, strength, durability 
and economy. Mr. H. F. Probert, M. E., the inventor, was in at- 


tendance explaining its many advantages. 


THE ELECTRIC MERCHANDISE COMPANY, of Chicago, were 
represented by the versatile secretary and treasurer of the com- 
any, Mr. A. H. Englund, who showed some very handsome raw- 
hide inions, various formsof pullover brackets and other devices 
for electric street railway work, and the Englund centre curve 
insulator, anew and meritorious device which is meeting with 
universal success and sells at sight. The street railway men were 
deeply interested in the various specialties shown, the advantages 
of which Mr. Englund showed up in & most picturesque and en- 
tertaining manner. 


ILLINOIS ELECTRIC MATERIAL Co.—The interests of the Illi- 
nois Electric Material Co.. of Chicago, were looked after by Mr. 
Ernest L. Clark, their well and favorably known secretary. Mr. 
Clark had numerous samples of their street railway devices, 
among others, the Murray overhead switch which attracted great 
attention and many words of the highest commendation from all 
who saw it, including some who are using it on their roads. A 
new pole ratchet also elicited considerable satisfactory comment. 


-Mr. Clark was also busy as regards poles and was walking around 


with a large contract for wooden poles. 


Mr. D. FORSYTHE Morris, the Chicago manager of the Milli- 
ken Pole Co., brought with him a very handsome model of these 
poles, which are meeting with such success for ornamental street 
railway construction in cities. More than 7,000 of these poles 
have been sold in the past four months, and Mr. Morris states that 
he is ready to supply any quantity. 


Mr. Cuas. К. Harpina, president of the Harding Electric 
Railway Company, of Atlantic, Iowa, was busily engaged during 
the convention in explaining his new underground conduit sys- 
tem which possesses some highly ingenious and advantageous 
features. . Harding will have his system in practical operation 
in the very near future, when undoubtedly some important de- 
velopments of this method of operating electric street railways 
may be expected. 


Mr. J. S. CoLLINS, of the Meaker Manufacturing Company, 
had on exhibition in the hotel one of his new fare registers o 
erated mechanically, which is being largely used on street rail- 


ways. 


ELECTRICITY IN THE NAVY. 


Commodore G. Dewey, Chief of the Bureau of Equipment, in 
his annual report to the Secretary of the Navy, says: The light- 
ing of ships of war by electricity, which was inaugurated by this 
Government, has now become so essential that no war ship is 
considered complete which is not so lighted. During the year 
substantial progress has been made in the development and 
advancement of the system, which is being employed in the new 
ships, and progress abroad has been critically noted. Electric 
lighting plants have been installed on board seven vessels, and 
the work of installation is actively progressing upon four others. 
Special attention has been given during the year to the subject of 
means of interior communication on shipboard, and a telephone 
system is soon to be added experimentally to other devices in use 
on board one of the new cruisers. Night signalling by electricity 
has also been, and is still actively, under consideration, and it is 
believed that a system will have been devised in the near future 
which will meet the increasing necessity of the service in this 
respect. The great importance of an adequate method of com- 
munication at night between ships of a squadron or fleet make: 
necessary the utmost care in the consideration of the subject." 
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INVENTORS' RECORD. 


DIGEST OF ELECTRICAL PATENTS ISSUED 
NOV. 18, 189o. 


Alarms and Signals: — 


Push-button, H. Von Kohler, 440,818. Filed May 81, 1890. 


Designed for simplicity, cheapness and proper protection of contact 
points. 


Conductors, Conduits and Insulators :— 


Electric Conduit, W. J. Brewer, 440,822. Filed July 15, 1800. 


Specially дррисаше to electric railways. Conduit with conductor of two 
lates or roda U from сп оше and surrounded by а реше рег 
ube, contact pieces, held in position by springs, passing ug ru ` 
tube and projectin upwards into slot to be actuated by trolley. Adapted, 
also. to single conductor in conduit. Rail having a bracket piece, forming, 
witb the rail, a conduit, in combination with the above. 


Underground Wire System, E. Verstraete, 441,048. Filed Feb. 21, 1800. 


An underground conduit system for electric wires. An iron structure with 
supporting bars upon each side to hold insulating stripe for wires or cables 
and with a way and a railroad track in the centre of the conduit for 
the transit of reels. Conduit slotted at the top which is flush with the road- 
bed throughout Ив length, for convenience in rting and removing wires ; 
slot normally closed by sec! ional capa. 


Dynamos and Motors :— 


5 Collectin Device or Brush, H. P. Brown, 440,691. Filed June 6, 


Brush or contact-maker composed of graphite and clay mixed together. 


Electric Motor, C. E. Dressler, 440,099. Filed April 10, 1890. 

A cylindrical fleld magnet with pole pieces &t each end and wound on the 
outside with insulated wire, a rotary armature core in the axis of field - 
net within an interposed coil of insulated wire and with pole-pieces at 
end. The co!ls being so wound that the field magnet and armature when 
energized have opposite polarity at each of their ends, whereby the com- 
bined energy of the wbole of both fleld magnet and armature is exerted at- 
tractively at the ends to rotate the armature. 


Electric Motor, H. B. Pullman, 440.776. Filed Aug. 16, 1890. 

To secure equipoise of the armature on its centres, and to obtain a nicety 
of adjustment of the pole-sectors of the fleld magnet. 

Armature has a counter. balance, adjustable on the web of the armature to 
and from the aris of tbe armature. 


Yoke and Brush - Holder, Е. B. Rae, 440,817. Filed Aug. 9, 1890. 

Designed to be eas'ly applied, adjusted or removed. 

Yoke provided witb collar made in two compiomentary portions, each 
tion somewhat smaller than half the circumference of the bearing therefor, 
and connecting devices between the two parts. 


Electric Motor, L. Bock, Jr.. 440,821. Filed Aug. 20, 1889. 

A. reciprocating motor ; a series of solenoids with a converter for reducing 
high tension alternating currents, the coils or solenoids of the motor being 
in the secondary circuit of the converter. 


Dynamo Electric Machine and Motor, F. V. Anderson and J. O. Girdlestone, 
440,908. Filed May 13, 1890. 
Design and construction for reduction of weight and for simplicity and 


economy of manufacture ; also, to reduce the magnetic resistance of the 
air-spaces around the armature to a minimum. 


Generator for Pulsating Currents, C. J. Van Depoele, 440,977. Filed April 
17, 1890. 


First claim as follows: 

1. A System of generating rising and falling currents, comprising a re- 
volving armature of the continuous-current type rotating in a suitable field 
of force, and means fcr causing the magnetiam of said fleld of force to rise 
and fall. reacting upon the armature to produce defined rising and falling 
currents therein. 


Lamps and Appurtenances :— 


Electric Arc Lamp, E. Thomson and E. W. Rice, Jr., 440,662. Filed Jan. 3, 1884. 


A high resistance derived circuit magnet, a feed-controlling mechanism 
to suspend or normally hold the carbon-carrier in proper relation to the op- 
posite carbon, a support for the feed-controlling mechanism actuated by 
the derived circuit magnet in one direction to feed and in the op te di- 
rection by a suitable retractor, a starting circuit, а circuit-controller with 
which a part moving with the feed-controlling lever en when the lever 
is in an extreme retracted sition, and a spring for throwing the circuit- 
controller out of range of the movements of the lever when the lamp mech- 
anism has been brought to operative position. 


Electric Arc Lamp, E. Thomson and E. W. Rice Jr., 440,068. Filed Jan. 8, 1884. 


A high-resistance derived circuit magnet whose armature lever supports 
the carbon-electrodes and is actuated in opposite directions by the magnet 
and by a retractor, a starting coil on the core of the derived circuit magnet, 
а circuit control er for throwing the starting core out of action, and a - 
net in the carbon branch and ір a circuit independent of the derived circuit 
tnagnet for operating the circuit controller. 


Apparatus for Flashing Filaments, H. Lemp, 440,750. Filed Feb. 1, 1889. 


Flashing current automatically cut out of circuit when the filament 
reaches tbe desired resistance. Second claim follows: An apparatus for 
flashing filaments for incandescent lamps, embodying a circuit containing 
the filaments immersed in a bydrocarbon bath, a low variable resistance 
circuit normally shunting tbe same, a secoud circuit of higher resistance 
containing an electro-magnet in a constantly-closed circuit, and contact de- 
vices in said low variable-resistance circuit controlled by the operation of 
the aforesaid magnet, substantially as described. 


Incandescent Electric-Lamp Socket, J. W. Collier, 441,069. Filed Nov. 16, 
1889. 


Made from a plastic non-conducting material having solidly molded and 
embedded in it the holder contacts and the separate wires for connections, 
aud having a solid hermetically closed base. 
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Measurement: . 


Electric Meter, 8. Z. DeFerranti, 440,627. Filed Oct. 9, 1888. 

First claim as follows: 1. In an electric meter, the combination of e 
rotating armature, registering mechanism driven thereby, a coil carrying 
the current to be measured and within the field of which the armature ro 
tates, and a compensating coll of higher resistance also acting to produce 
rotation of the armature. 


Metallurgical : 


Process of Magnetically Concentrating Ore, G. Conkling, 441,060. Filed 
Oct. 12, 1889. 

First coarsely crushing ore to a size required by ita natural granular for- 
mation without redu any considerable portion of the ore to dust, then 
concentrating the ore by the action of magnets, then screening coo- 
centrate to separate the richer ore, then re-crushing the ore re by the 
screen, and finally concentrating the re-crushed ore by the action of the 
magnets. 


Metal Working : 


Electric Welding Apparatus, H. Lemp, 440,641. Filed June 13, 1890. 
Invention consists, essentially, in constructing the a us with a p 
rality of secoodaries in the transformer arranged el to one ; 
The several secondaries may have the same or different iron cores or mag- 
netic circuits. Adapted to apply current to the same or to different parts of 
the work in multiple arc. | 
Electric Welding Transformer, H. Lemp, 440,640. Filed Apr. 16, 1890. 
Welding apparatus designed particularly for classes of work in which the 
areas of material to be heated at once are extended or subdivided, and 
which are liable to heat unevenly. Secures uniform heating at different 
parts of the work by supplying them from different sources of energy and 
regulates the different sources (берерде, 8 lly ad to the for- 
mation of the two separate welds or joints simultaneously in parallel. 
Second claim follows: 2. The combination, with a compound transformer 
comprising two or more secondaries and corresponding ев therefor 
applied at different parts of a common iron core and having magnetic 
bridges from one side to the other of the core. of means for regulating th^ 
current-flow in the primaries independently of one another. 


Method of Electric Welding, E. Thomson, 440,664. Filed May 15, 1888. 


Invention consiste essentially in the repeated application alternately of a 
heating current and pressure to the pieces to be welded. 


Miscellaneous : 


Electric Switch, E. T. Barberie and J. DesBrisay, 140,614. Filed Apr. & 
1890. 


A fixed electrode, pair of movable electrode arms adapted to grip the 
fixed electrode, the latter operated by hand through a pair of links. 


Lightning Arrester, E. W. Rice, Jr., 440,654. Filed Aug. 15, 1889. 

First claim follows: 1. The combination, with the electric apparatus to 
be protected, of a lightning-arrester in a brauch to earth of low self-induc- 
tion, and a self-inductive coil interposed between the said apparatus and the 
point of connection of the lightning-arrester. 


Electric Cut-Out, G. H. Alton and E. W. Rice, Jr.. 410,085. Filed Nov. 21, 1889. 
A fuse wire mounted between terminals upon an insulating plate, safety 
fuse clips or electrodes made as spring jaws, which project from their sup- 
pra 80 that their openings will be in position to permit a fuse to be sli 
edgewise between them by a movement of such fuse bodily to tbe 
support upon which the jaws are mounted. 


Electric Switch, C. A. Pfluger, 440,720. Filed Jan. 15, 1890. 

Two vertically tilting levers insulated from each other, one being longer 
than tbe other, the longer being pivoted midway of its length and the 
shorter in the same horizontal plane but at its extremity, the pivotal points 
connected to the main circuit bin posts and the same levers sdapted to 
engage contact points connected with local circuit. 


Cross-Over Block, F. Bathurst, 440,753. Filed March 81, 1800. 
Device for securing and insulating wires at points of oroesing. 


Electric Switch, C. H. Herrick, 440,845. Filed Aug. 19, 1890. 
Rotary “ snap " switch. 


Ceiling Block, D. A. Tompkins, 440,944. Filed Dec. 81, 1889. 
Cut-out for incandescent lamp circuits. 


Thermal Protector, H. V. Hayes, 441,006. Filed July 17, 1800. 


For the protection of the instruments in telephonic and telegraphic circuits 
not only from the very strong currents of light and power circuits. but from 
lesser “ sneak currents ` that are dangerous to delicate instruments but not 
strong enough to operate ordinary protectors now in use. 

A movable switching arm or contact piece, tending to connect an alter 
native circuit with main line, held in disconnection by a stop of easily 
fusible metal and a heat concentrating device, as a coil of high-resistance 
wire, for directing the hest developed” by a current of undue strength in the 
main line upon the fusible stop. 


Railways and Appliances: 


Trolley-Arc for Electric Railways. Е. Thomson, 440,065. Filed Mar. 5, 
1889. 

Trolley-arm designed particularly for use where the distance between the 
vehicle and the wire or conductor varies materially; and to cause the roller 
or contact to be carried directly over the centre of the length of a car when 
the wire is overhead. A double-jointed arm, the upper section of which, 
carrying the trolley, inclines in an opposite direction to the lower section 
which is attached to the car, the two arms resembling a toggle joint: a 
spring attached to the lower end of the upper section of the arm tending to 
expand the angle between the two arms, and thus to keep the trolley in 
contact with a conducting wire at various heights and over the longitudinal 
centre of the car. 


Signaling Apparatus for Electric Railways, F. F. Loomis, 440,881. Filed 
Mar. 15, 1890. 


An auxiliary wire is connected with the feed wire ard provided with sig- 
naling apparatus arran to be actuated by the current from the feed wire 
when & ground connection is made with the auxiliary wire. 


Trolley for Electric Railways, C. A. Lieb, 440,814. Filed June 13, 1890. 


Trolley-pole vertically supported by springs placed on opposite sides of 
the base and in the same horizontal plane therewith ; e detweee 
the springs and the pole by which it is elastically supported against pres 
sure in all directions. 
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Electric Railway-car Motor, L F. Baker, 440,688. Filed July 1, 1880. 


Sleeving the motor or a part attached to it to the car axle at one end and 
supporting the motor at the opposite end by an elastically sustained bar, 
which is engaged by a projection upon the motor or motor frame, the pro- 
jection sliding freely on the supporting bar.] E 


Electric Railway Car, W. S. Belding, 440,839. Filed Apr.221, 1890, 


BSc ae) 

Continuous rotation of armature of motor, whether car be in motion or 

stationary. Means for engaging and disengaging armature shaft with 

wheels or axles of car. Propulsion of car in either direction without chang- 
ing the direction of rotation of motor. |] 


Electric Motor and Generator, C. E. Dressler, 410,700. Filed May 12, 1890. 


A machine to act simultaneously as both n otor‘and generator. A field 
8 or magnets, a rotary electro- magnet armature aud an induction coil 
belícally wound at right angles to the armature's axis and inductively ex- 
cited by the armature, 2 


Electric Motor Mechanism, S. E. Mower, 440, 717.“ [Filed May 8, 1890. 


Relates particularly to speed reducing mechanism. Motor has its arma- 
ture secured to asleeve loosely mounted on the axle ; speed-reducing mech. 
anism consists of a disc fast on the sleeve, a gear fast on the axle, a gear 
loose on the armature sleeve, a shaft having bearings in the ssid disc and 
provide ı with a pinion in mesh with the gear on the axle and with a gear іп 
mesh with the gear loose on the armature sleeve, a friction disc or drum 
loose on the armature sleeve and secured to the on the armature 
sleeve, a friction strap to engage the friction disc, means to engage the 
strap with the disc. 


Klectric'Motor Mechanism, S, E. Mower, 440,718." Flled May 10, 1890, 


Similar in purpose to above. Motor has its armature secured to a sleeve 
loosely mounted on axle ; speed-reducing device consists of a gear fast on 
the armature sleeve, а disc mounted on the axle and having a recess in its 
periphery, a shaft carried by the disc, & movable box for said shaft, and a 
gear fast on the axle, and a friction strap encircling the movable box and 
disc. 


Underground Conductor, E. Verstraete, 440,780. Filed Feb. 21, 1890. 

For electric railwa A conductor grooved on its under side for the pas- 
sage of atrolley, and insulated and protected at top and sides. 
Trolley or Plow for Electric Railways, E. Verstraete, 440, 781. Filed Feb. 
21, 1890. 

Weight.actuated levers, contact-bearings carried by the levers, and a 
frame to which the levers are pivoted. 
Overhead Conductor for Electric Railways, R. D. Cushing. 440,789. Filed 
Dec. 16, 1889. 


A bifurcated insulating guard or covering enclosi 
the conductor and partially over 
posed to the trolley wheel. 


Electric Railway, S. Trott, 440,906. Filed April 26, 1890. 


Protection of contact brushes, in conduit pris from falling moisture. 
Contact-brush of carrier or plow protected by the expausion of insulating 
material in the form of a bood immediately above the brush. Applied to 
either single or double conductor system. 


Railway Signal, J. W. Riggs, 440,925. Filed Aug. 81, 1890. 


For the automatic signaling of trains approaching a bridge endangered or 
of which the structure has been carried away by a flood. 8 operated 
by a float when water has risen sufficiently to endanger the bridge. 


Railway-Signaling Device, J. W. Riggs, 440,926. Filed Sep. 12, 1889. 
To prevent accidents to trains approaching burning bridges. Therinostatic 


the upper surface of 
hanging it, leaving its under surface ex- 


Railway Signaling System, J. W. Riggs, 440,927. Filed Sep. 12, 1889. 


To prevent derailment of trains when a switch is out of place. 

1st claim is as follows: 

1. The combination, with a track the rails of which are arranged in sec- 
tions and to break joints and are insulated from each other at their meeti 
ends, an insulated conductor, and a switch in said track, of a switch-stand, 
mechanism contained therein for actuating the switch, à contact-piece and 
connections from such piece to the track and insulated conductor substan- 
tially as and for the purpose specified. 


System of Electric Transmission of Power, C. J. VanDepoele, 410,970. 
Filed May 10, 1886. 


Utilizes the momentum of electric railway cara, as when running down a 
grade, forthe generation of current, through an organization which per- 
mits the motor to be used asa generator and to add the current produced 
by it to the main current of the line. 


Train-Signal for Railroads, W. D. Sheldon, 141,030. Filed June 15, 1889. 


Signaling tbe approach of a train in advance ; апаа in advance and 
in the rear of a train the position of the train; and lightiog the road-bed in 
advance of a moving train. 

Along the track of a ra'lroad a circuit of twocouductors with а dynamo 
and a series of electric lamps, one terminal of each lamp connected with 
one of the conductors and the other terminal conuected through a circuit- 
closing device with the other conductor, operative connections between the 
circuit-closers by which when one circuit-closer is actuated by the passage 
ofa train its lamp із lighted aud the other circuit ів opened and its lamp 
extinguisbed. 


Train Signal, W. D. Sheldon, 441,031. Filed Sept. 20, 1889. 


A awit oparami mechanism operated by a passing train and by which 
an electric current is applied to an electric motor actuating a day-signal 
some distance in advance of a train. 


Railroad-Gate, W. D. Sheldon, 411,032. Filed Sept. 20, 1889. 


A railroad crossing gate operated by au electro-motor the connections of 
which are automatically operated by the passage of a train. 


Train Signal for Railroads, W. D. Sheldon, 441,083. Filed May 15, 1890, 


Lighting the tracks of railroads in advance and in the rear of movin 
trains. Lamps normally short-circuited; passiog train breaks the sho 
circuit and lights the lamps on a given section of the road. 


Lighting Railroads, W. D. Sheldon, 441,034. Filed May 15, 1890. 


Lighting a railroad and signaling the approach of a train. Sections of 
electric conductors suspended over the track and connected with electric 
lampe ; a source of electric energy carried on the train and connected by 
wipers or trolleys with the overhead conductors. 
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Electric Railway Signal, W. H. Waddell, 441,044. Filed Oct. 21, 1889. 


Two separate and distinct conductors located on opposite sides of the rrack 
in overlapping sections insulated from each other, a signal alarm and signal 
source of electrical energy on the locomotive. 

Telegraphs :— 
Telegraphy, P. B. Delany, 440,766. Filed May 11, 1886. 


Relates to synchronous-multiplex telegraphv. 

Places the correction-receiving segment sufficiently behind the position of 
the correction-sending segment as to compensate for the retardation upon a 
line of considerable length. 


Synchronous Telegsap^y, P. B. Dalany, 419,767. Filed July 30, 1886. 

First claim {s as followa :— 

1. The combination of the several segments for correction, messages, and 
grounding, said segments being arranged in a circle independently insulated 


and provided with independent binding posts or contacts, so that they ma 
be independently connected, as desired. y 


Multipler Telegraphy, P. B. Delany, 410,768. Filed July 30, 1886. 


Running the circuít-completer at the transmittiog end ahead of that at the 
receiving end by a distance proportional to the time of retardation of the 
line ; sending impulses into the line in succession in one direction only and 
irreapective of whether each preceding impulse has reached the receiviug sta- 
tion, and receiving such impulses as arrive at the distant end of the line in 
their proper succession, according to the time of the line. 

Telephones and Apparatus: 


Calli Device for Clock Telephone-Lines, J. A. McManman, 410,898. 
Filed b 21, 1890, 


Central-station apparatus for use upon telephone lines containing a num- 
ber of subscribers. 


A clock mechanism carrying a revolving dial plate, a series of contact 

lates beneath said dial plate, each wired to a spring jack and the spring 
lacks wired together to a generator; a circuit-making and breaking device 
connected with the dial plate. 


SOCIETY AND CLUB NOTES. 


ELECTRICAL DEPARTMENT—BROOKLYN INSTITUTE. 


On Friday evening last, Nov. 21st, Dr. S. S. Wheeler, the 
expert of the New York Board of Electrical Control, delivered a 
most able and FETE lecture on Some Applications of Elec- 
tricity.” It was fully illustrated by a large variety of experi- 
mental demonstrations, 


TELEGRAPHERS' MUTUAL BENEFIT ASSOCIATION. 


The annual meeting of the ae, Mutual Benefit Asso- 
ciation was held at 195 Broadway, N. Y. City, November 19th, 
Vice-president Young in the chair. President Merrihew's report 
referred particularly to the membership question. Hesaid among 
other things: ‘‘ Your especial attention seems to be necessary in 
the direction of increasing the membership—such increase should 
be steady and gradual. The agents, whoare all busy men, should 
neither be expected nor depended upon to do all the work. It 
is a matter of personal interest with the members, each of whom 
should be an active solicitor, interesting his fellow workers, es. 
pecially the young men, in the history and objects of the Associa- 
tion; and it should be the pleasure—as it із the duty—of every 
member to aid in increasing the membership. The fraternal co- 
operative spirit exhibited by the founders of this Association, 23 
years ago, should be renewed by the young men of the present, 
and the Association pushed ahead with vigorous enthusiasm. In 
the early days, as many of you will remember, the obstacles were 
many and the difficulties great—to-day, the young men have a 
perfect organization, a good system, a liberal contract and a reser ve 
fund of almost $100,000—a right good start." Secretary Fleming's 
report showed that out of a total of 155 applications received, 149 
were accepted, 4 rejected and 2 withdrawn; 28 deaths were re- 
ported during the year and 99 members lapsed, leaving & net in- 
crease in membership for the year of 22 members. The treasurer's 
report showed receipts from assessments and initiation fees, 
$41,559.75; from interest, $5,508.57. The sum of $13,000 has been 
added to the reserve.fund, bringing the total par value of that 
fund to $99,508.92. The following named gentlemen were elected 
as officers for the ensuing year: President, James Merrihew ; vice- 
president, W. H. Young; secretary, Thomas E. Fleming ; treas- 
urer, G. W. E. Atkins; executive committee, James Merrihew, 
New York, G. W. E. Atkius, New York, W. B. Gill, Philadelphia, 
Thomas E. Fleming, New York, W. H. Jackson, New York, S. C. 
Mason, Chicago, W. H. Young, Washington, Joseph L. Edwards, 
New York, C. W. Hammond, St. Louis; auditing committee, 
S. S. Garwood (chairman), Philadelphia, W. J. Dealy, New 
York, M. J. O'Leary. New York. 

After the meeting, the Magnetic Club gave its opening dinner, 
at Martinelli's, over 100 gentlemen attending. Dr. Norvin Green 
was one of the guests of the evening. A most enjoyable time was 
spent. 


The Short Electric Railway Co. report the following contracts 
for the two weeks of November (to the 15th) for electrical equip- 
ment: The Schuylkill Electric Railway Co., Pottsville, Pa. ; the 
Watervliet & Turnpike Railway Co., Albany, N. Y.;the Texark- 
ana Street Railway Co., Texarkana, Ark. ; the Lindell Ave. Rail- 
way Co., St. Louis, Mo. ; the Syracuse & Onondaga Railway Co., 
Syracuse, N. Y. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT! 


“STANDARD” INSTRUMENTS FOR ELECTRICAL 
TESTING. | 


WE illustrate, in the accompanying engraving, a new form of 
ammeter and voltmeter designed especially for central station, 
laboratory and battery work, manufactured by the Electrical 
Supply Manufacturing Company, of Manchester, N. H., and sold 


ELECTRIC SuPPLY Co. 
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' STANDARD" DIRECT-READING AMMETER. 


exclusively by the Standard Electric Supply Company, of Boe- 
ton. These instruments are manufactured on the hi plane 
as to accuracy and finish, and are carefully calibrated before 
leaving the factory. It has been the aim of the manufacturers 
to supply a thoroughly reliable instrument at a reasonable figure, 
and from the success which these instruments have attained, 
they have achieved the desired result. The readings, both on 
the voltmeters and ammeters are direct, and the needle 
is very dead-beat in its action. The instruments are made 
for various purposes, and they can be procured either for 
fractional readings of a volt or ampere, such as for battery work, 
or for very high readings, such as for street railway work. The 
goods have now been on the market long enough to prove their 
value, and the Standard Electric Supply Company are already 
doing a brisk business in supplying the demand. 


HEAVY SHIPMENTS OF WESTINGHOUSE APPARATUS, 


In order to fill the rapid demand for the various manufactures 
of the Westinghouse Electric and Manufacturing Company that 
firm has lately been obliged to augment considerably its facilities 
for shipping the goods from the works to the different railroad 
stations in the city of Pittsburgh. A number of wagons are con- 
stantly engaged in hauling motors and machinery, but as the 
company’s own teams were not sufficient some of the local express 
companies had to be asked to aid in the work. 

During the month of November, the shipments of the company 
will amount to 40 alternating current incandescent dynamos, 
aggregating a total capacity of 30,000 16 c. p. lamps. To this 
inust be added 1200 alternate current meters. The demand for 
this measuring device of the Westinghouse Electric and Manu- 
facturing Co. has for months been particularly pressing, and tho 
detail department at the Garrison alley shops, where these meters 
are manufactured, is taxed to its utmost capacity. The same 
remark holds good in regard to the Westinghouse converters, the 
high efficiency of which has created a very favorable impression 
for them wherever they have been used. The company ів in al- 
most daily receipt of letters and communications from places 
where the converters have been introduced, which speak in ex- 
coeding y flattering terms of their operation. It is stated, that 
during the entire time in which the company has manufactured 
and sold these converters, not one has ever been returned for 
fault of construction or inefficiency. This, it must be acknowl- 
edged, shows a remarkable record for a piece of workmanship, of 
which thousands are now in use throughout the world. 
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It is now a little more than two months since the electric street 
railway in Lansing, Mich., the first road operated by the W esting- 
house electric street railway system, started. Since then the 
Westinghouse company has completed the equipment for twelve 
roads, which to-day are running to the utmost satisfaction of the 
purchasers and manufacturers. A few days ago, the managers 
of the Lansing road, in a letter to the Westinghouse company, 
stated, that although they had a number of difficulties to sur- 
mount in the construction of the road, they weregladtosay that 
everything had been overcome, and that they felt positive the 
Lansing electric railway is to-day the best equipped street railroad 
in this country. It must not be forgotten, however, that while 
speaking of difficulties, that term in no wise referred to the motor 
equipment of the road. In fact, as far asthe Westinghouse motor 
is concerned, it is said that the a tus runs as smoothly and 
noiselessly to-day as it did on the first day it ran along Main 
street, Lansing. — 

The Westinghouse Electric and Manufacturing Company .has 
now increased its capacity of the motor department to an 
extent which enables the firm to manufacture and ship 100 motors 
per month. The company has at the present time 50 new roads 
under process of construction, and as the facilities and the work- 
ing capacity of the motor department are constantly in it 
is expected, that within a very short time, the supply will be 
equal to the current demand. 


STAR ELECTRIX CEILING CUT-OUT. 


We illustrate herewith, in Figs. 1 and 2, а new ceiling cut-out, 
which embodies several improvements. It is manufactured by 
the Star Electrix Company, of Philadelphia, who are hing its 
sale together with their other epecialties. This is claimed to be 
the neatest and best designed ceiling cut-out which has appeared 
up o date. The main wires are screwed just 254 inches apart, 
which avoids bending the wires at the cut-out. It is easily wired, 


Firas. 1 AND 2. —THE STAR ELECTRIX CEILING CUT-OUT. 


yet there are no bungling screws or castings on the side to dis- 
figure it. The cut-out is said to be meeting with great favor 
already, with supply men and contractors. 


RECONSTRUCTION WORK AT LANCASTER, PA. 


The reconstruction work by Pattison Bros., of 135 Broadway, 
N. Y., at Lancaster, Pa., has given such entire satisfaction that 
the same parties have put the Williamsport station into this firm's 
hands for a similar treatment. Mr. Chas. E. Pattison is in charge 


of the work and has already begun the alterations and repairs. ., 
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EUREKA TEMPERED COPPER CO, 


The Eureka Tempered Copper Co., of North East, Pa., has 
issued a neat little phlet giving full details as to the qualities 
Of its product and including а large number of excellent testimon- 
inls. This admirable material is now beginning to be appreciated 
as it deserves by electrical and engineering concerns, for commu- 
tators, trolley wheels, bearings, boxes, &c. 


EXHIBIT BY W. H. GORDON & CO. AT THE AMERICAN IN- 
STITUTE FAIR. 


Messrs. W. H. Gordon & Co., 115 Broadway, have on exhibi- 
tion at the fair the Automatic Clock Co.'s specialties. The prin- 
cipal attraction in the exhibit is the automatic cut-out clock for 
cutting out incandescent lights in stores or show windows at any 
given time. These clocks have a switch attachment and are par- 
ticularly desirable for stores wishing to advertise by having their 
show windows brilliantly lighted during the evening. The other 
clocks in the exhibit have attachments for ringing bells in ser- 
vants' rooms, opening dampers on furnaces, in short, doing auto- 
matically many of the things about a residence night and' morn- 
ing. even to feeding horses. A clock was shipped to Atlanta, Ga., 
recently, to unlock a door at a set hour. The Gardner Governor 
Co. uses one to open two heavy iron doors on their japanning 
ovens; а Lockport firm, to turn off a gas meter; while the Syra- 
cuse Gas Co. uses one to turn off their large Lungren burner. 

Orders for the clock and cut-out for incandescent lights are 
coming in quite freely, and merchants are beginning to recog- 
nize their utility, convenience and economy. 


THE HUNT ENGINEERING CO. 


A great many enterprises have сеу sprung up with the 
sole purpose of electrical construction and taking charge of the 
commercial application of electricity, and it is a practice of the 
large manufacturing concerns to let their construction out on 
contract, and where reliable parties have been entrusted with this 
task, it has proved the best policy. 

The Hunt Engineering Co., 177 Mon e street, Brooklyn, to 
judge from their success in the past, are destined to take a promi- 
nent part in the construction field. They will manufacture the 
goods which they need with the exception of dynamos, lamps and 
instruments. At present they have under construction the Nor- 
wich Opera House, Norwich, Ct., an isolated 650-light plant ; 
Republican Press Association, Concord, N. H., an isolated 800- 
light plant ; the Cordis Mills, Milbury, Mass., an isolated 300-light 
plant ; central station at Dover, N. J., 1,000 lights ; central station 
at Jamaica, L. I., 2,000 lights, both of the latter being alternating 
National system. They are the patentees of an improved key 
socket, the patent for which was granted within a few days. The 
men controlin this company are well posted on all the details of 
the business. С. W. Hunt is president, A. E. Rich, general man- 
ager, Alex Henderson, superintendent of construction, DeWitt N. 
Cole, civil and consulting engineer. 


THE AMERICAN TANNING CO. 


The American Tanning Co., P. O. Box 1189, New York City, has 
just been organized and is now introducing the Worms and Balé 
process of electric tanning described on page 587 of thisissue. The 
method is a very simple one and the economy of the process is 
such that electric tanning may be looked forward to as a well 
established improvement in the art. Besides the enormous savin 
in time, an increase of over ра cent. in weight, as compar 
with the old method is obtained in the finished product. Informa- 
tion can also be obtained from Mr. A. Cuyas, 80 Wall St., the 
agent of the inventors. 


JEROME KIDDER MFG. CO. 


Dr. Н. S. HERRICK, of Hamilton, Nev., in a recent letter to 
the above company, of this city, says: ‘‘ This is the sixth battery 
I have had of your manufacturing during the last twenty years. 
There have been any amount of electrical machines in this 
Western country during the last decade. In my practice I am 
willing to acknowledge that Kidder’s battery far excels any other 
for durability and medicinal purposes.” 


J. G. WHITE & CO. 


A new firm of electrical engineers and contractors has come 
into existence under the above style, with offices at 50 Broadway, 
this city. The principal, Mr. J. G. White, was general manager 
of the well known Western Engineering Co., of Kearney, Neb., 
which made во many excellent installations in the West and was 
finally consolidated with other enterprises of the kind. The firm 
will make a specialty of electric railway work, and will contract 
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to furnish complete equipments or separate details, without re- 

striction as to system or manufacturer. They are ready to make 

1 on any plant, to be built or enlarged, and invite correspon- 
ence. 


ь 
- 
- 


The Chicago office of the Thomson-Houston Co. reports the fol- 
lowing sales of isolated plants: Schneidewend & Lee Co., Archer 
avenue and Halsted street, Chicago, 800 incandescent electric 
lights; Johnson Locke Mercantile Co., San Francisco, Cal., for the 
California Pumice Co., at Napa, Cal. 50 incandescent lights 
Fecker Brewing Co., 871 Dudley street, Chicago, 50 incandescent 
lights; Chicago Anderson Common Brick Co., town of Lyons, 
near Chicago, 13 arc lights; the McCormick Harvester Machine 
Co., an order for a 16 arc light second hand outfit for blacksmith 
enop 13 Lumber Co., 70 incandescent lights for Hegewi- 
son, III. 


THOMSON- HOUSTON PLANTS IN THE WEST. 


THE ROBERTS ELECTRIC LAUNCH AT TORONTO, CAN. 


The staid everyday citizen who happened to be out boating on 
the bay on Saturday afternoon, Oct. 25, says the Toronto Mail, 
was doubtless startled by the strange spectacle of a good-sized 
launch carrying fourteen men about with wonderful speed, ap- 
parently moved by some occult and mysterious power. There 
was no smokestack, no oars, and only a muffled whirr told that 
some machine furnished the power. The launch was driven by 
the Roberts storage batteries, and among the passengers were Mr. 
W. Roberts, the electrician ; Mr. A. T. Anderson, Mr. Wilson, Mr. 
E. Radway, marine engineer, and representatives of the press. 
The yacht was built by Mr. Lorsch, of the Excelsior boat-house, 
from designs furnished by Mr. G. H. McFarlane, of the Roberts 
Storage Battery and Electrical Construction Company, 46 Ade- 
laide street, west. The power was furnished by the Roberts 
storage batteries, driving & Kay shunt wound three-horse power 
motor. When connected in a series the batteries were capable of 
developing four-horse-power and driving the yacht at a speed of 
eight miles per hour. Coupled in multiple form the motor will 
develop three-horse-power, and the charge will last a whole day. 
The storage jars were of rubber, so that there was no danger 
from breakage, and the Toronto Electric Light Company will 
charge the cells at the rate of 20 cents per hour. With Mr. 
Roberts at the throttle, as the miniature switch might be termed, 
the yacht ran to Hanlan's point and back in 28 minutes. The 
screw was stopped, reversed, turned ahead by simply moving the 
switch. The trial trip was very highly satisfactory, and upon 
landing, Mr. McAulay, of Kingston, gave an order for a similarly 
equipped boat. 


EMPIRE CITY ELECTRIC CO. 


Driven by the great increase of business to enlarge its facilities, 
the Empire City Electric Co., of 15 Dey street, has now annexed 
the fine adjoining store to the west, and has broken an archway 
through for communication. The old and new stores are being 
handsomely decorated. The annex will be laid out in banking 
house style, for the bookkeeping purposes of the concern, and 
will be one of the most tasteful electrical offices in town. In 
spite of his recent severe illness, General Madden has been giving 
the extensions his personal care and direction. 


JAS. W. QUEEN & CO. 


The above firm have issued a very pretty little folder in tinte, 
on their Ayrton & Perry magnifying spring ammeters and volt- 
meters. It is addressed to electrical engineers and central station 
superintendents, and d wells forcibly upon the chief characteristics 
of the instruments referred to. 


ELECTRIC WELDING. 


The Thomson Electric Welding Co., of Boston, Mass., is putting 
in an electric machine to weld !4 inch steel for wire and rods for 
the Cleveland Rolling Mill Co. Mr. A. M. Bullard is superintend- 
ing the work. A machine was put in by this company for the 
Rogers Typograph Co. and is giving great satisfaction. 


THE ECLIPSE CLUTCH WORKS, BELOIT, WIS. 


The manufacture of friction clutch pulleys and other power 
transmission machinery, formerly conducted as a branch of the 
business of the Eclipse Wind Engine Co., of Beloit, has now been 
transferred to the Eclipse Clutch Works, a separate concern, by 
which it will now be actively pushed. 
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POWELL'S ELECTRIC CAR GREASE CUPS 


AN electric car motor being under the car floor, it is an im- 
porian factor in such service that lubrication to the journal 
ings should be prompt and quickly accomplished. The 
Powell car motor lubricator is expressly devised to accomplish 
this without a loss of time, even when the car is in motion. The 
cup, which is illustrated in the accompanying engraving, is con- 
structed with a removable charging case, and is instantly removed 
and replaced when required. 

To refill the cup, the hood B is pulled off and the case c with- 
drawn by inserting the finger under the guide bar c. The cup is 
then filled, the guide bar with its friction rod, replaced, and the 
cover returned. As the latter slides down the whole length of 
the chamber 4, there is no possiblity of the cover being lost or 
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THE POWELL ELECTRIC CAR GREASE CUP. 


shaken off while the car is in motion, and all dirt is rigidly ex- 
cluded from the bearings. 

This cup is manufactured by the Wm. Powell Co., of Cincinnati, 
O., the makers of the well known *' Signal" dynamo oil cups, and 
sight feed lubricators. 


THE BUFFALO ELECTRICAL SOCIETY. 


This society continues to do a noble educational work, and has 
just issued its programme for the season of 1890-1. It embraces а 
variety of interesting topics, and the list of lecturers includes such 
well known names as A. C. Terry, W. Finn, Frank Kitton, M. 
Buell апа F. P. Jones. The society is richly deserving of local 
support and of good wishes every where. 


OBITUARY.—MR. H. H. JOHNSON. 


We regret to announce the death of Mr. H. H. Johnson, who 
has been for a number of years superintendent of the Hartford 
Electric Light Co. Mr. Johnson was taken down with typhoid 
fever a little more than a week ago, and from the very first his 
life was despaired of. His career as a station superintendent has 
been a very successful one, and he was deservedly popular, having 
endeared himself by his uniform courtesy and good fellowship 
with a host of men who had occasion to have business dealings 
with him. His place will not be easily filled, and many in the 

ears to come will miss his cheerful smile and hearty welcome. 
His funeral took place last Wednesday and was attended by large 
numbers of his friends, and numerous floral offerings were sent 
as the last signs of affection and good will. 
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NEW ENGLAND TRADE NOTES. 


THE BILLINGS & SPENCER Co., of Hartford, the well known 
manufacturers of drop forgings for electrical purposes, are build- 
ing a large addition to their factory. Their business in commuta- 
tor bars has never been so large as at present, and they have 
received some very large orders for these goods. 


THE JEWELL BELTING Co., of Hartford, have nearly completed 
their large addition to their present quarters. The addition cor 
sists of a large four-story brick building adjoining their present 
factory. The Jewell belt is becoming very popular for electric 
Work, and they have at present on their books a number of orders 
for various electric light and power stations from all parts of the 
country. 


THE STANDARD ELECTRIC TIME Co., of New Haven, Conn., are 
us opine a ES business in their Warner system of electric 
time clocks, and have recently licensed TheStandard Electric Time 
Co. ,of Seattle, to operate in theStatesof Washington and Oregor. 
This company has been organized with a capital of $25, all 
subscribed and has already ordered about a ton of clocks, consist- 
ing of two regulators and 50 dials. 


THE BRYANT ELECTRIC Co., of Bridgeport, have secured the 
exclusive rights of manufacture of double pole switches under 
the patents of W. B. Cleveland, which conajsts of the spiral spring 
attachment for the quick make and break of contact, out of con- 
trol of the operator after passing a certain point. This ends the 
litigation on these patents. 


MR. О. S. PLATT, of Bridgeport, Conn., is having quite a suc- 
cess with his switch, which he recently put on the market. The 
switch has met with general »pproval and Mr. Platt has had to 
double his capacity to keep up with the growing demand, 


NEW YORK STATE NOTES. 


THE AMERICAN ELECTRIC SUPPLY Co., of 226 Pearl street, 
Buffalo, who have been in business only a few weeks, are enjoy- 
ing unusual prosperity. They have already furnished a fine 
isolated plant in the building of The Snow Steam Pump Co., East 
Buffalo, are putting in a central station plant at Fredonia, N. Y., 
and bave secured the contract to wire the new Cornell library 
building at Ithaca—which, by the way, is to be a $1,000,000 
structure. 

THE ELECTRIC ENGINEERING AND SUPPLY Co., of Syracuse, 
whose suite of offices in the Everson Building is equipped with 
everything, from a long-distance telephone to a live, pushing 
manager, is doing a rattling business. They are contemplating 
securing more commodious quarters for their warerooms, which, 
by the way, are centrally located in a three-story building on 
Water street. Syracuse and locality have long felt the want of 
a concern that will combine electrical engineering of the highest 
class with a full stock of staple supplies and specialties, and the 
city is certainly to be congratulated on now having such a com- 
pany under the management of Mr. F. H. Leonard, whose past 
work for the Thomson-Houston Company in New York State is 
widely known. 


ST. LOUIS TRADE NOTES. 


THE Sr. Louis Car Co. have erected a new building during 
the past summer to provide additional facilities for building elec- 
tric cars. They are now building 30 electric cars for the Mound 
City R. R., of St. Louis; 30 electric cars for Quincy, Ill.; 15 for 
Springfield, Mo.; 15 for Rockford, Ill.; 15 for the Storage Battery 
Street Railway, New Orleans ; 12 for aj den pee III.; 5 additional 
cars for the Union Depot R. R., of St. Louis, and 2 for Joliet, Ill. 


THE LACLEDE CAR Co. are finishing up an order of 100 closed 
cars and 60 summer cars for the 5 Electric Railway. 
They are also building 12 electric cara for Duluth, Minn.; 47 elec- 
tric cars for Cincinnati and 18 electric cars for Findlay, O.; 14 
electric cars are now being forwarded to Dallas, Tex. They are 
also building 3 cars for the Pneumatic Railroad, at Washington, 
D. C. 

THE BROWNELL AND WIGHT STREET САВ Co. are building a 
number of street cara for electric railways at Louisville, Ky., 
Worth, Tex., and Duluth, Minn.; also 80 grip and 50 coaches for 
the new cable equipment of the St. Louis railroad—the Broadway 
line. 


Mr. D. W. GUERNSEY, the St. Louis representative of the 
Edison electric railway system, has sold faur 3 h. p. railway 
motors to the National Unicycle Elevated Railway Construction 
Co., for their motor cars. 


B. J. ARNOLD, the St. Louis representative of the Thomson. 
Houston Electric Company, has closed contracts with the Mis- 
souri Car and Foundry Co. for 12 arc lights, with the East St. Louis 
Packing and Provision Company for 300 incandescent lights, 
direct current, and with the Osage Mining Company, Moa llater, 
I. T., for a 20 h. p. motor which will be used for pumping in a 
coal mine, also, 1,800 incandescent lights for Desoto, Mo. 


THE 
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A PRACTICAL GUIDE TO THE TESTING OF INSU- 
LATED WIRES AND CABLES.—III. 


(Copyright, The Electrical Engineer.) 


BY HERBERT LAWS WEBB. 


VERY convenient form of galvanometer, illus- 
trated in Fig. 9, is the tripod astatic. This 
galvanometer is much less expensive than the 
Square pattern, and also more adapted for 
carrying about, as it can be packed in less 

space, making it a very useful instrument where much out- 

side work has to be done. It has only two coils which are 
generally wound to a resistance of about 5,000 ohms. The 
mirror with the upper needles is suspended in the centre of 
the coils, and the lower needles with the vane hang just 
below the coils; the terminals, of which there are two only, 
instead of eight, are placed at the rear of the case. This 
form of galvanometer is not 80 sensitive, of course, as the 
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Fia. 9.—TRIPOD ASTATIC GALVANOMETER. 


pattern first described, but if properly set up will give 
very good resulte, and is amply sufficient for all ordinary 
work, with the exception, perhaps, of testing very short 
lengths of heavily inéaldted cable. A little extra care is 
тше in setting up the galvanometer, as it is not pro- 
vided with a spirit level; if no small level is at hand to 
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assist the eye, the best plan is to watch the mirror until it 
hangs exactly in the centre of the coils. 

Another form of reflecting galvanometer, much used for 
outdoor work and carrying about from place to place, is 
the portable dead-beat instrument, illustrated in Fig. 10. 
The dead-beat arrangement was invented by Sir Wm. 
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Fia. 10.—PoRTABLE DEAD-BEAT REFLECTING GALVANOMETER 
SET, 


Thomson, to do away with tae inconvenience of waitin 
for the needle to cease oscillating before taking up a settl 
position on the scale. The mirror with the small needles 
at the back is suspended by a short fibre in a brass tube; 
the space in which the mirror hangs is transformed into a 
small air-tight chamber by two glasses, one set in the main 
part of the tube behind the mirror, and the other in a small 
cap which screws on in front. The air confined in this 
small chamber dampens the movements of the mirror, 
which, instead of oscillating back and forth for some time 
when current is turned on and off, turns steadily to a cer- 
tain angle, or back to zero, and stops dead. e small 
galvanometer is shown with its lamp and scale and com- 
bined high resistance and shunt, forming part of a com- 
pact portable set of instruments for outdoor tésting. 

This form of galvanometer is by no means to be recom- 
mended for general work; it is not sensitive, and the 
readings, under certain conditions, are not any too accurate. 
Magnetic disturbances affect it very considerably, even if 
the moving iron be some distance removed trom the gal- 
vanometer. To overcome this difficulty, which is present 
with a non-astatic instrument almost everywhere except in 
the open country, the magnetic shield, shown in Fig. 11, 
has been designed and has proved very useful. It consists 
simply of a hollow case of tin plate made in two sections 
so as to enclose the galvanometer coil, and filled up with 
iron filings. This arrangement forms a very efficient 
screen for magnetic disturbances under most circumstances, 
but in some cases it has failed to keep the needle from 
being affected. 

SHUNTS. 


THE most important accessory to a galvanometer is, of 
course, the shunt. This consists of a set of resistance coils 
peor in a suitable box or case provided with terminals 

y means of which it may be connected with the galva. 
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nometer and the source of current. The coils form a path 
outside the galvanometer for the current which will be 
divided between the shunt and the galvanometer coils in 
proportion to their resistances, The use of’a shunt is very 
necessary with a delicate galvanometer because its sensitive- 
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Еа. 11.—MAGNETIC SHIELD, 


ness is so great that it will only measure directly very 
feeble currents ; consequently when the deflection to be 
produced is likely to be beyond the range of the scale only 
a fixed proportion of the current is allowed to pass through 
the galvanometer, and the deflection obtained 18 multiplied 
by the value of the shunt. 

The multiplying value of a shunt is equal to the sum of 


Fic. 12.—8нохт Box. 


the resistance of the galvanometer and that of the shunt 


divided by the resistance of the shunt, thus & + S + . 


For instance, if we have a galvanometer of 9,000 ohms 
resistance shunted by a coil of wire having a resistance of 
1,000 ohms, substituting these figures for G and S we 
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9,000 + 1,000 
1,000 

of the shunt would therefore be 10, and all deflections 

obtained on the galvanometer with this shunt in circuit 

would have to be multiplied by ten in comparing them 

with deflections obtained without any shunt in circuit. 

The shunt box generally contains three coils having, re- 
spectively 4th; „th and hyth the resistance of the galva- 
nometer coils. The deflections obtained with the shunts must 
be multiplied by 10, 100 and 1,000, according to the coil 
used. Figs. 12 and 13 illustrate different forms of shunt 
boxes intended for use with Thomson galvanometers. 

It is sometimes necessary or desirable to make up a 
shunt of some other multiplying value than ten, one hun- 
dred or one thousand, and this is an easy matter if a set of 
adjustable resistance coils is at hand and the resistance of 
the galvanometer is known. The resistance of ‘a shunt 
having a multiplying value n is expressed as follows, 


S= E 
n—l 


have, 10. The multiplying power 


. Thus, if our galvanometer has a resistance 


of 8,000 ohms, and we wish to make a shunt having a 
multiplying value of five, the resistance to be given the 


Fig. 18.—SHunt Box. 


shunt would be If we find the Arth 


8,000 _ 2,000 ohms, 
5—1 


shunt does not reduce our deflections sufficiently, and we 
desire to make a shunt having the multiplying value of 


8000 

5,000 instead of 1,000, then 5,000—1 1.6 ohms, or, to 
be more accurate, 1.6003 ohm would be the resistance of 
the shunt required. 

The shunt should be placed close to the galvanometer so 
as to be as nearly as possible subject to the same tempera- 
ture, and should be connected to it by short thick leads in 
order not to place any additional resistance between the 
shunt and the galvanometer. 


ELECTRICITY AT RUTGERS COLLEGE. 


Last commencement the trustees gave $2,500 for apparatus for 
the electrical engineering department, and this sum is being 
judiciously expended by the very competent professor in charge, 

r. F. C. Van Dyck. A much larger sum is needed, but the trus- 
tees cannot now see their way clear to give any more at present. 
A permanent fund should raised for the department, it is 
claimed, so that it may meet all the demands that now come 
upon a new section of this character. 
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Бо. 2.—BOoILER PLANT—STREATOR, ILL., ELECTRIC ‘RAILWAY. 


THE NEW ELECTRIC STREET RAILWAY AT 
STREATOR, ILL. 


BY W. F. COLLINS, 


Havine recently had the pleasure of inspecting person- 
ally the plant, rollin Stock, etc., of the new electric road 
of Streator, I am glad to furnish a few details and views 
of that interesting installation. The road is of the 
'Thomson-Houston system, and is owned and operated by 


the Streator Railway Co., of which P. F. Barr is the presi- 
dent, D. Heenan, vice-president, W. Reeves, secretary, J. 
C. Barlow, treasurer, and W. Miller, manager. 

The station, shown in Fig. 1, comprises two 125-h. p. 
Armington & Sims high-speed engines, belted direct to two 
500 volt Thomson-Houston generators of 80-h. p. capacity 
each, compound wound and maintaining a constant differ- 
ence of potential on the circuit irrespective of variations 
in the load. Two Babcock & Wilcox boilers, each of 125- 
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h. p., Fig. 2, provide the steam for running the engines. 
Two Buffalo steam pumps, manufactured by the Buffalo, 
N. Y., Steam Pump Company, and a Hoppes feed water 
heater, Fig. 3, of capacity sufficient for the two boilers, 
complete the steam equipment. 


The whole power plant was furnished by the well-known 


Pond Engineering Co., of St. Louis, and erected under the 
personal supervision of Mr. Albert Blanchard, the Chicago 
manager of the company. 

The electrical equipment was supplied by the Thomson- 
Houston Electric Co., and Mr. James H. Garrett, electric- 
al engineer of the Northwestern Thomson.Houston Co., 
had charge of this part of the work and carried it out in 
the most praiseworthy manner. The road is at present 
operating six motor cars, but an increase in cars and an 
extension of the road will very shortly follow. The cars 
were built by the Laclede Car Company, of St. Louis, have 
16 feet bodies and are elegantly finished. They are sup- 
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as an example of the Successful manner in which net reve- 
nues may be increased to the highest point by this method 
of operation. : 


AN ELECTRICAL LOAD EQUALIZER. 


BY C. O. MAILLOUX. 


Тн task allotted to the steam engine in electric railway 
work is not an easy one. It would indeed be difficult to 
contrive a more crucial test than such work affords of the 
regulating qualities and mechanical endurance of an engine. 
The load 1s incessantly undergoing fluctuations which are 
not only sudden, but extremely severe. An interval of a 
few seconds often marks the jump from light load to the 
maximum capacity of the engine, or else a sudden release 
from full load to no load. Yet, under these trying con- 
ditions the engine is required by the electrical engineer to 
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ей on Hubbard ‘trucks, manufactured by the 

eGuire Manufacturing Company, of Chicago, and each 
car is fitted with two 15-h. p. Thomson-Houston motors, 
The power station is situated near the centre of the road 
which runs out on either side of it on North and South 
Illinois streets. From the station the main track runs up 
Main street and then branches out on each side on North 
and South Bloomington streets. 

The whole road was built and equipped under the eye of 
Mr. Walker Miller, the manager of the company, and to 
the great care exercised by him and his intelligent super- 
vision of everything in track, power house, electrical equip- 
ment, etc., to all the minor details of the work is due the 
great satisfaction and success which this new road has 
given and enjoyed. The franchise owned by the company 
also includes light and power, and it is probable that the 
station will shortly be extended to furnish this class of 
service in the very near future. The plant is likely, in 
fact, to present an interesting study as one combining all 
the various classes of electric light and power service, and 


satisfy in turn and collectively the three important require- 
ments of close regulation, great mechanical endurance and 
high economy. It is almost needless to say that these three 
ualities have not yet been reconciled under such conditions. 
n electric railway practice, it is not uncommon to find a 
100 h. p. engine carrying an average load of from 40 to 60 
h. p. The fact that the load is likely to jump up now and 
then to 100 or 120 h. p. makes this margin necessary, for 
without it, the first two qualities, regulation and endurance, 
could not be secured. As for the third quality, it is of ne- 
cessity sacrificed. Even under this compromise the dura- 
bility, as experience shows, is not by any means an assured 
quality. Practice is indeed drifting to the conclusion that 
a further compromise must be made to favor still more the 
second at the expense of the first чау, and engines of 
slow-speed types are ош into use. This change also 
favors the third quality incidentally, but only to a remote 
degree. 
The question of economy in electric railway working is 
not altogether one of engine type or capacity for the 
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particular case. The efficiency of an engine running light 
18 zero; that of an engine overloaded and taking steam 
during the entire stroke is also very low. Between these 
two extremes there is a point of maximum efficiency, cor- 
respending usually to the nominal rated capacity of the 
engine. If the engine can be worked at this capacity, and 
if fluctuations much above or below this load can be avoided, 
the conditions will no longer be incompatible with, but 
will become favorable to, efficiency. With a steadier, more 
uniform load, the problem of speed regulation of course 
vanishes, while that of durability becomes greatly simplified. 

It was this reasoning which led the writer some time ago 
to devise a metbod of equalizing the engine-load by elec- 
trical means, and of rendering the engine independent, to a 
greatextent, of the fluctuations in power consumption 
on the trolley lines. 'The method aims to accomplish 
electrically for the dynamo what the fly-wheel does in a 
mechanical way for the engine. It provides the circuit 
with a kind of reserve fund of energy that is ready to 


instantly appropriate any surplus of electric power when 
the load. is light, or make up the deficit when it is heavy. 
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an electric motor supplied from the trolley circuit. This 
armature is made of low resistance and capable of carrying 
a large current. 

The cells в в may be of any form, although the Planté 
ype is preferable on account of its simplicity and its 
ability to withstand severe rates of charge and discharge 
without injury. These cells need be but of small capacity 
or only partially formed, since the storing capacity re- 
quired of them is very small, as will be seen, The number 
of cells required will depend on the voltage of the circuit. 
For a 500 volt circuit, which is the usual standard in elec- 
tric railway practice, a series of about 225 cells would be 
required. The facilities for adjustment are such, however, 
that the number of cells may be varied considerably with- 
out detriment. It will be seen from the connections that 
so long as no current is consumed on the line the armature 
A will have its field demagnetized. It therefore generates 
practically no x. м. F. and constitutes merely a dead resist- 
ance, 

By the passage of current to the trolley line the field 
magnet coil m is excited and made to produce a definite 


MSN 
ке! 


MAILLOUX'S RAILWAY POWER EQUALIZING SYSTEM. 


The method consists in connecting to the terminals of, 
and in parallel with, the ordinary generating dynamo D 
supplying feeder circuit or trolley line L, a compensatin 
circuit, including a series of storage-battery cells B B, an 
the armature a of a small supplemental generator. The 
field magnet coil M of this small generator consists of a few 
turns of large wire similar to the series coil of a compound- 
wound machine. This coil ів not included, with the arma- 
ture in the compensating or branch circuit, but is placed 
in the circuit leading to the trolley line. Consequently when 
the circuit switch s is thrown to the left, thereby con- 
necting the dynamo to both points a and ф and closing 
both the main and branch circuits, the current sent out to 
the trolley line r will pass through the coils m, suitable 
means, such as a shunting rheostat T, being provided, where- 
by the effectual ampere-turns due to a given current may 
be adjusted. 

The armature 4 of the small machine is driven at con- 
stant speed by power obtained from any convenient source, 
as, for instance, the same engine that drives the main 
dynamo D. It might be driven by a separate engine or by 


amount of field magnetism. It is evident, therefore, that 
the E. M. F. of the armature a will depend altogether on, 
and will rise or fall direotly with, the current consumed on 
the trolley lines. This к. м. F. is so **poled" as to add 
itself to that of the cells B B. It results that when there 
is no power consumed on the trolley line the voltage of the 
cells B B will be so much lower than that of the dynamo р, 
that there will be a large “overflow” of charging current 
into them. As the power consumed on the line L is in- 
creased, the armature A will begin to generate ар E. M. F.. 
that will raise the effective voltage of the battery and con- 
sequently reduce the charging current, until finally at a 
certain point, it will stop altogether. If the current now 
rises above this limit, it will raise the effective voltage of 
the compensating circuit above that of the dynamo. Con- 
sequently the battery will now begin to discharge current 
into the circuit just as if it were another dynamo coupled 
in parallel with the main dynamo р. When this point is 
reached if the field magnet of the small machine is still much 
below saturation, the further increase of the current may 
raise the effective к. M. F. of the compensating circuit con- 
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siderably higher than that of the dynamo. It might seem, 
therefore, that the dynamo р is likely to be overbalanced 
and converted into a motor. | 

There is another important factor that intervenes here, 
however, viz., the polarization of the battery. It is well 
known, as one of the disadvantages of storage batteries, 
that their potential difference is diminished as tbe dis- 
charge current is increased, partly owing to their internal 
resistance and partly to the effect of polarization, the latter 
being especially marked with heavy discharges. It fol- 
lows from this that the effectual voltage of the compensating 
circuit when the discharge begins, will not rise in propor- 
tion to the x. м. F. added by the armature a, but at a rate 
which is slower the greater the current; consequently, when 
а certain current value is reached the rise in effective volt- 
age will be much slower. If this does not suffice to limit 
the rise of к. M. к. made in the compensating circuit, the 
adjustments can be made to lower the saturation point of 
the tield cores, so that the bend of the characteristic may 
correspond to a lower current. This can be done by suit- 
abiy proportioning the iron in the field magnet cores; or, 
with a given machine, by varying the effectual ampere- 
turns, by means of the shunting rheostat.T, the speed 
being changed so as to 5 the same total range of 
supplemental k. M. r. Thus it is seen that the rise of ef. 
fective E. м. F. in the compensating circuit can be limited 
at any desired point. 

If the limit is the same as the x. M. r. of the main dy- 
namo, then the compensating circuit will supply about half 
the current required for the trolley line. If the limit is a 
trifle higher the compensating circuit will supply slightly 
more than half. If the limit be sufficiently high the com- 
pensating circuit will assume practically the whole load, 
and relieve the dynamo and engine. 

It is not necessary, as might appear at first, that the 
field cores of the supplemental generator should be lami- 
nated, to make the apparatus sensitive and responsive to 
sudden fluctuations, Advantage, again, is taken here of 
the polarization of the batteries. 
terval of time for a storage battery to polarize or depolar- 
ize. This interval will practically balance the time re- 
quired for the rise or fall of magnetization. 

As a case illustrating the operation of the above method 
let us take a dynamo of, say, 50,000 watts capacity, sup- 
plying a railway circuit at 500 volts pressure. Vader 
present practice the average load put on such a machine 
would scarcely exceed 60 amperes, and the engine would 
be of about 100 h. p. capacity, if not more. Instead of 
this, an engine of about 80 h. p. would be used, and the 
average load would be made at least 90 amperes. The 
compensating circuit would then be so adjusted that when- 
ever the current consumed on the trolley line would fall 
much below 90 amperes the main dynamo would over- 
flow into the battery. If the consumption ceased alto- 
gether, for a brief instant, as 80 often occurs, the dynamo 
and engine, instead of running empty, would run at nearly 
the same output, the whole current being sent into the bat- 
teries. 

As the current increased on the trolley line the overflow 
would diminish, and, at a little below 90 amperes, it would 
cease, Any increase above 90 amperes would cause the 
battery to discharge and help the dynamo. The greater 
and the more urgent the demand for assistance the more 
promptly and liberally will the supply be given. Not only 
will the supply provide for the excess of current required 
above the 90 amperes furnished by the dynamo, but, as 
shown above, it may be made to relieve the dynamo itself 
either partly or wholly. 

Let us now analyze the action of the compensating cir- 
cuit. When there is no current on the trolley circuit the 
current sent into the batteries will pass through the arma- 
ture A as if it were a dead resistance. When current is 
consumed on the line, however, the magnetic field becomes 
excited, and the charging current now operates the arma- 
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ture a as a motor. The amount of energy thus re-con- 
verted is not large, however, since the charging current is 
large only when the counter Е. м. r., generated by arma- 
ture 4, is small, and vice versa. When the working current 
rises above the adjusted limit of 90 amperes the batteries 
begin to discharge, and the armature a then becomes a 
dynamo. 

Let us assume that the load jumps up suddenly to double 
its average value, or 180 amperes, and remains so for five 
minutes. Such severe fluctuations are not infrequent, 
although they scarcely persist, as a rule, longer than from a 
few seconds to a minute. Let us assume that the compensa- 
ting circuit will carry the excess of 90 amperes, making, at, 
say, 501 volts, an output of 45,000 watts. If we assume 
that the battery willso polarize at this rate of dischar 
that it cannot be counted upon for more than, say, 1.8 volts 
per cell, we have, as the available potential difference of 
the battery, 225 x 1.8 = 405 volts, The armature of the 
supplemental generator will therefore need to supply 501— 
405 = 96 volts. The amount of energy which the sup- 
plemental dynamo must provide will consequently be 96 X 
90 = 8,040 watts. The battery supplies the rest, or 405 X 
90 = 36,450 watts. 

If the same engine drives both dynamos, we see that a 
rise of 100 per cent. in the current load will only cause a 
rise of 20 per cent. in the output of the engine. The bat- 
tery furnishes the other 80 per cent. If, however, we con- 
sider that the engine is likely to slacken its speed slightly 
when the fluctuation occurs, or if we adjust the supple- 
mental dynamo to a slightly higher limit of Е. м. F. the 
main dynamo р will be partly relieved of ita own load. 

In other words, the conditions can be made such, that 
the main dynamo will carry, let us say, only 80 amperes, 
and the compensating circuit 100 amperes. The combined 
load of both dynamos will now be 80 & 50040, 000, and 
100 & 969,600; total, 40,0004-9,600—49,600 watts, or 
only 4,600 watts, or 10 per cent. more than the average 
working rate of the main dynamo. The battery will sup- 
ply 100x 405= 40,500 watts or 90 per cent. of the energy 
required in excess of the average load. 

he storage capacity required to compass such a severe 
and prolonged fluctuation is naturally a question of impor- 


tance. A current of 100 amperes for five minutes repre- 
sents a total of 500 ampere-minutes or 26 = 8.83 ampere- 


hours. Hence, if each cell has a он capacity of only 
10 ampere-hours it will have margin sufficient for all con- 
tingencies. Even if doubled, the capacity per cell would 
still be only about one-eighth to one-tenth of the capacity of 
the cells used in storage battery traction. For a 50,000 
watt dynamo the series of cells required would be equiv- 
alent in storage capacity to about one-fourth of the battery 
usually put into each storage battery car. 

With the above method of equalizing the load, the part 
assigned to the engine becomes wonderfully easy and sim- 
ple. The engine no longer is required to anticipate and 
provide for jumps in the load. It no longer has the re- 
sponsibility of keeping the current pressure steady, or its 
supply adequate. Ite load becomes so nearly uniform that 
the first of the three requirements noted iu the beginning, 
close regulation, is no longer of primary but is of remote 
importance, while the second and third are at the same 
time greatly facilitated. The slow-speed, double-valve 
engine, whose superior economy is conceded, now becomes 
not only permissible, but eminently practicable. We must 
also bear in mind that this method further favors economy 
by materially increasing the working capacity of a given 
plant, obviating, as it does, the necessity for the margin re- 
quired under the old way, to compass the fluctuations of 
load. The method is, it is evident, applicable to all sys- 
tems of the constant potential description, and is adapt- 
able to circuits fed either direct or by feeders. The method 
can be applied to any existing plant without difficulty. 
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On following the connections in the diagram it will be 
seen that by turning the switch s to the right, instead of 
to the left, the compensating circuit is entirely discon- 
nected and the plant operates in the usual way, leaving the 
engine to bear the brunt of any fluctuations in the power 
consumed, The method admits of being modified and 
applied in an indefinite variety of ways which cannot be 
detailed in this space. 

In conclusion it may be noted that accumulators have 
been for several years used as equalizers or regulators in 
connection with incandescent lighting circuits. The com. 
pensating action thus obtained, however, is much limited 
in scope and degree. The battery, when unaided, evidently 
cannot begin to assist the dynamo until the latter has 
actually wavered perceptibly in potential; and anything 
like a severe rate of discharge would at once lower the 
potential below that of the dynamo itself. Hence, even 
though, in such cases, large cells are used, to reduce the 
internal resistance and polarization to a minimum, the com- 
pensating action is useful only for compassing relatively 
minute and brief fluctuations. By supplementing the x. M. F. 
of the accumulators, as is done in the method of the writer, 


the action is rendered independent of the size of battery · 


used or of the extent and degree of the fluctuations to be 
compassed. Not only this, but the action does not depend 
on the loss of x. M. F. of the main dynamo. In fact, as we 
have seen, the method has for one of its objects to obviate 
any fall of voltage at the dynamo terminals, while it will 
easily, if desired, produce the contrary effect, or raise the 
voltage as the load increases, the same as is done by an 
* over-compounded ” dynamo. 


THE HARDING CONDUIT RAILWAY SYSTEM.! 


BY C, K. HARDING. 


THE increased interest shown in electric propulsion at 
the recent convention of the American Street Railway 
Association, may serve as an excuse for bringing to your 
notice an improved conduit system, which, although new, 
is, I think, destined to play an important part in the 
solution of the problems met in the practical application of 
electricity, to urban passenger transportation. 

My invention embraces as its principal features, a con- 
tinuous main or supply conductor, insulated and protected 
in the tubular lower part of a casing, a cross section of 
which is shown in Fig. 2; and a series of working con- 


THE ELECTRICAL ENGINEER. 


615 


of a section of the working conductor, which is laid 
centrally between the tracks. 

The ends of the section are separated by insulatin 
material, and the contact length of each collector is suf- 
ficient to overlap this insulation and momentarily receive 
current from two adjacent sections, As a matter of fact 
these collectors are intended each to consist of a pair of 
small wheels running on the supply rail. 

Closed at the start, a single one of the switches throws 
current into one of the sections on which the car rests, and 
thereafter, whether the car is moving or at rest, the opera- 
tion of the parts is entirely automatic. Fig. 1 shows three 
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sections of the track and three of the automatic switches. 
It will be seen that the switch consists of an electro mag- 
net, furnished with an armature which serves to lead the 
current to a projection from the working conductor. 

The opposite end is turned upward at right angles, and 
forms another switch the purpose of which wiil be seen 
later. ‘The terminals of each magnet are connected, re- 
spectively, to the preceding and succeeding sections of the 
working conductor, to the former through the contact 
devices shown, and directly to the latter. 

Suppose now the switch of the left hand section shown 
open, to be closed, and the rear collector of the car to be 
just leaving the section, while the forward collector is just 
passing from the central to the right hand section shown. 


Fic. 1.—THE HARDING ELECTRIC RAILWAY CONDUIT. 


ductor sections, insulated and supported in the top channel 


of the casing, with their upper surface exposed and adapt- · 


ed to come in contact with brushes on the car—and electro- 
magnetic contact-making devices, for bringing the 
conductor sections separately and successively into electric 
connection with the main insulated supply conductor. 
These contacts are arranged to be operated by a very small 
current, derived from the main conductor and extending 
through branch wires to the adjacent sections, thence 
through the forward brush to a rheostat on a car, and 
thence to ground or a return conductor. Fig. 1 shows a 
working plan of the apparatus ; the car itself is supplied 
with two brushes at a distance apart, equal to the length 


1. Abstract from Street Railway Gazette. 


Current now passes into the first section of the working 
conduotor through the closed switch, and also through the 
double contacts connected together by the rear end of the 
magnet armature through the small connecting wire, to 
and through the magnet of the middle section, and thence 
to the car, through the forward part of the forward brush. 
Thus the magnet of the central section will be energized 
and its armature attracted closing the switch and letting 
the current pass from the supply conductor to the central 
section of the working conductor; but as soon as this 
switch is closed, the magnet of the first section is shunted 
around by tbe low resistance of the direct connection be- 
tween the supply conductor and the central section of the 
working conductor, 

Hence its armature falls, and in falling breaks all con. 
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nection with the first section and leaves it insulated. As VIBRATIONS OF AN INCANDESCENT PLATINUM 


the car passes on, this operation is successively repeated 
through the following sections. 

The result of this arrangement is a continuous supply to 
the sections immediately under the car, the remainder of 
the working conductor being insulated ; consequently there 
is but little tendency to leakage, and the insulation, usually 
so difficult, becomes comparatively simple. It will be 
readily understood, that neither moisture nor a conductor 
accidentally coming in contact with a section of the work- 
ing conductor, and grounding it, would cause a short cir- 
cult, nor maintain one, after the car had passed ; and this 
is an essential feature. 

The simplest form of electro-magnetic contact device 
would be one, in which the magnets would be in series 
with the motor; but this would require magnets of a large 
size, wound with a coarse wire and would require a large 
amount of current to maintain the contact when the car 
was stopped, and would be liable to sparking and sticking 
at the contacts. By the arrangement of the magnets in 
multiple arc, I am enabled to use small magnets wound 
with fine wire, and to put the whole contact device in a 
о box, Fig. 3, about 3x3x4 in. formed by an en- 

argement of the lower tube. The whole conduit may be 


made complete in sections 4 to 6 feet long, and coupled 
e tracks, with- 


together and put into position in centre of t 


WIRE WHEN TRAVERSED BY AN INTERMITTENT 
CURRENT: 


Іх a recent number of the Comptes Rendus М. 

poulos describes the following experiment: Take a plati- 
num wire about .7m. long and a fraction of a millimetre in 
diameter, and pass a current through it until it becomes 
incandescent ; then, if the wire is stretched in a horizontal 
position and Foucault interrupter is inserted in its circuit, 
the wire immediately vibrates and becomes subdivided 
into a series of waves having well-marked ventral segments 
and nodes. The number of segments is augmented by 
very slowly decreasing the tension of the wire. On 
inoreasing the tension the number is diminished until the 
incandescent wire vibrates transversely with a single ventral 
segment at the middle. M. Argyropoulos employed a 
battery of from 45 to 50 Bunsen cells, and screwed down 
the commutator until the wire became white hot ; then, if 
the commutator was released, the stretched wire immedi- 
ately commenced to vibrate. 


SILVER REFINING BY ELECTRICITY.1 


THE method is most suitable for the refining of aurif- 
erous silver containing about 11 per cent. of gold, the cost 
in this case being only about 14 cents per pound. The 
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Fic. 8.—THE HARDING ELEKC TRIO RAILWAY CONDUIT. 


out disturbing the track rails already down; the conduit 
being only about 7 inches high. 

It will be seen that the conduit is entirely closed, the 
main wires imbedded in insulating material in the lower 
part, and the conductor sections in the upper flaring por- 
tion. 

The forward part of the car of my system is supplied 
with a small revolving brush, which sweeps the top of the 
conduit, and keeps the conductor sections clean. 

The safety of this system cannot be questioned, as the 
only sections that can carry current are those immediately 
under the car, and protected by it. ‘The path for the re- 
turn current is through the iron casing and the track rails, 
thus forming a parallel return, which acts the same as a 
double trolley system in avoiding induotive interference 
with telephones. 


INDIAN SONGS IN THE PHONOGRAPH. 


Prof. J. Walter Fewkes says that a phonetic means of 
studying the language of the Indians and some means of making 
a record of what is said with accuracy is much desired. The 

N is such a means, not, perhaps, wholly perfect as yet, 

ut still it serves the purpose. Indian songs, prayers, ceremonials, 
rituals and speeches by this wonderful instrument are recorded. 
With the encroachments of whites it is quite certain that ina 
short time these would be lost were it not for the phon ph. 
Prof. Fewkes illustrated at the fall meeting of the N ational Aca- 
demy of Arts and Sciences the preservation of the songs, etc., of 
various Indian tribes. 


rinciple upon which the process is based consists in using 
in an ordinary electrolytic bath anodes of an argentiferous 
matte, and a thin plate of pure silverasthe cathode. The 
bath consists of a very weak solution of nitric acid contain- 
ing about one per cent. of the acid. The anodes, which 
are about one-half inch thick, with a surface of about 13.5 
square inches, are placed in muslin bags, which retain the 
gold, platinum, peroxide of lead, and similar foreign ma- 
terials SERE] in the matte. The current used is 150 
amperes, and the potential difference between the plates 
one volt. During the whole period of work brushes are 
kept moving up and down the silver plates, sweeping off 
the silver deposited into troughs put for the purpose at the 
bottom of the bath. "These troughs are removed from time 
to time, and the silver taken out and sent to the furnace. 
If the matte contains copper, this is dissolved by the nitric 
acid, but is not deposited on the cathode. 


WHEATSTONE BRIDGE MEASUREMENTS WITH 
TELEPHONE. 


Some useful suggestions with regard to the measurement 
of resistance have recently been made by M. Chaperon, 
who, in three short papers, discusses the capabilities of the 
Wheatstone’s bridge method when a telephone and alter- 


1. Engineering and Mining Journal. 
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nate currents are used in place of the ordinary galvano- 
meter and battery. In spite of the great delicacy of the 
telephone, measurements made with it are much less accu- 
rate than those obtained with a reflecting galvanometer, 
because the adjustment for minimum sound is never sharply 
defined. 

The ordinary method of double-winding used in resist- 
ance coils serves very well for most direct current measure- 
menta ; but the compensation for induction effects is not 
nearly perfect enough when rapidly alternating-currents 
are used, and, according to M. Сардор, the results ob- 
tained under such circumstances are exasperating. The 
new coils have been wound singly, but so that successive 
ауса зге wound in opposite directions, the operation being 
effected by a specially constructed machine. The current 
in adjacent conductors thus flows in opposite directions, 
and self-induction is practically eliminated, while the 
35 effect is rendered negligible since con gnane por- 
tions of the wire are at nearly the same potential. 


JONES’ SAFETY DEVICE FOR OVERHEAD CON- 
DUCTORS. 


ExPERIENCE has shown that too many precautions cannot 
be taken to secure immunity from accident due to broken 
wires carrying high tension currents, and it is only by con- 
atant attention to this important point that the publie can 
be disabused of the idea that the distribution of electricity 


Fia. 1.—JoNEsS' SAFETY DEVICE FoR OVERHEAD WIRES. 


is attended with danger. Among the recent plans devised 
to secure such safety we desire to call the attention of our 
readers to a simple safety device, due to Mr. Frank W. 
Jones, the аво ен assistant general manager of the 
Postal Telegraph Cable Co., of this city. 

Although equally well adapted to all high tension cir- 
cuits, Mr. Jones has sought more particularly to afford a 
simple way of protecting electric railway conductors, and 
for this purpose has embodied a method by which a move- 
ment of the wire of but an inch from its normal position 
will cause it to be rendered harmless; thus, should a wire 
be broken it will have been rendered innocuous before its 
ends will have touched the ground. This has been carried 
out in the device shown in the accompanying illustrations, 
Figs. 1 and 2, and the manner in which they are applied is 
shown in Fig. 3, in connection with the trolley wire and 
main conductor of an electric railway. 

The safety device, as will be seen, consists of a hard rub- 
ber case enclosing two contacts a and в, Fig. 1. This 


Fic, 2.—JONES’ SAFETY DEVICE FOR OVERHEAD WIRES. 


device is shown attached at c with one end connected to 
the main conductor сє w, Fig. 3; the other end is connected 
to earth. When the conductor is in its normal position, the 
tension produced by the wire on the spring maintains the 
contacts A and в apart. Any breakage of the wire с w, 
however, or any abnormal slacking, causes the spring s to 
bring the contacts A and B together and thus grounds the 
conductor. This, of course, is at once noticed at the sta- 
tion where safety devices, such as cut-outs, are applied to 
prevent destruction of the machine. When the trouble is 
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located and the wires are rejoined, the earth contact is, of 
course, removed, and the conductor again placed in work- 
ing condition. 

Another form of the device is shown in connection with 
the trolley wire T w. Here, instead of being placed below, 
the safety device р is placed above the wire and, as will be 
seen in Fig. 2, the tension of the branch wire attached to 
the о wire is counteracted by the spring 8’ 80 as nor- 


mally to keep the contacts apart ; but upon the breaking of 
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Fia. 8.— JONES’ SAFETY DEVICE FOR OVERHEAD WIRES. 


the trolley wire, the spring brings the contacts together 
and connects the trolley wire directly to earth, thus 
rendering its ends harmless. 

Practical tests with Mr. Jones’ device have shown it to 
answer admirably the purpose for which it is intended, and 
would seem to make it well worth the attention of electric 
railway companies, 


DEWEY'S ELECTRO-DYNAMIC CAR GEAR. 


THE reduction in the number of gears necessary to trans- 
mit the motion of the motor armature to the car axle has 
been the aim of many inventors, and has resulted in various 
forms of mechanical and hydraulio devices. We desire to 
call the attention of our readers to another method in 
which this problem has been solved by Mr. Mark W. 
Dewey, of Syracuse, and which may be termed an electro- 
dynamic one. 

The gear which is shown in the accompanying engravings 
has the motor mounted loosely on the axle, thus dispensing 


| 
C" 4 B 
"7. 
f 
ч 
"^ 
Pa ‚ d. 
4 i x +4 
- у \ Ӯ ~ 
* эс 
H 19 
* E Ee 
i 
изво магика п 4 | 


Г 


FiGs. 1, 2 AND'8.—DEWEY'S ELECTRO-DYNAMIC CAR GEAR. 


with all gear wheels. Upon one side of the armature shaft 
opposite the end carrying the commutator e, is fixed a part 
of the electric speed transmitting and reducing mechanism 
c, which is also sleeved loosely on the axle. 

'The mechanism c fixed to the armature shaft consists of 
two discs d d', facing each other and coupled together at 
their peripheries by a ring d“, encircling them, and bolted 
to each. Upon the inner faces of each of the discs d and 
d' and near their peripheries are fixed a series of electro- 
magnets g and g’, with the poles of one series facing 
the poles of the other series, but a distance apart. The 
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coils of the magnets are wound so that north poles will 
face south poles. In order to conduct the current to the 
magnets, a two-ring commutator f is provided, which is 
insulated from an extension of the hub of the outer discs 
d', and shown in Fig. 1 in section and in Fig. 3 in elevation, 

Between the poles of the magnets g and g' is arranged a 
circular plate or disc c' of copper, and it forms a part of ahub 
which is keyed to the axle. This disc and its connection 
constitute the second part of the power transmitting and 
reducing mechanism. 

It is well known that if a copper disc is rotated near a 
magnetic needle that the needle will rotate with the disc, 
but at a slower speed than the disc. This is due to the in- 
duction of currents in the copper by the movement of the 
needle, these currents being such as to oppose that motion 
of the needle which is the origin of the induction. Mr. 
Dewey’s speed transmitting and reducing mechanism acts 
on the same principle. The operation ‘of the mechanism is 
as follows: Тһе armature of the motor rotates the part 
of the mechanism carrying the electro-magnets at the same 
speed as the armature, and the disc forming the conductor 
of the induced currents is both attracted and repelled vig- 
orously in the same direction as the movement of the mag- 
nets, but at a reduced speed, depending upon the speed of 
the magnets and the strength of their magnetism. 

It will be noticed that one of the parts of the transmit- 
ting mechanism is directly connected to the armature. This 
is done, if the armature is not sleeved upon the axle or 
ы Par ue by the same, by providing the periphery of the 
cylinder with cogs as shown in Fig. 3, to work directly 
in mesh with a pinion on the armature-shaft. 


WRIGLEY’S VERTICALLY-ADJUSTABLE DYNAMO 
SUPPORT. 


Onr well marked change which has been brought 
about by the experience gained in the operation of electric 
light and power stations and which is manifesting itself 
strongly in the more modern ones, is in the relative position 
of the dynamos and engines. While formerly both were 
placed on the same floor level, economy of operation, as 
well as convenience in handling, has dictated the placing 
of the engines on solid foundations, with the dynamos on 
the floor above. This, of course, necessitates the running 
of belts vertically to connect the engine pulley with that of 
the dynamo. Ав in the horizonta arrangement, means 
must here also be afforded for maintaining the proper 
tension of the belt and, on the other hand, for releasing it 
when the dynamo is not in operation so as to retain the 
elasticity of the belt. This requires a vertical adjustment 


Fic, 1.—WRIGLEY’S VERTICALLY-ADJUSTABLE DYNAMO-SUPPORT. 


of the dynamo support, and to efféct this in a simple man- 


ner Mr. Thomas Wrigley, of Chicago, Ill., has recently 


designed and patented the dynamo support which is illus- 

trated in the accompanying engravings, Figs. 1, 2 and 3. 
As will be seen, the frame A haa attached to it the boxes 

p, which constitute stationary nuts for the jack-screws c. 
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Each of these screws has a sprocket wheel p mounted on it 


over which passes continuously the sprocket chain x. 

The upper ends of the screws c are pivoted in the 
boxes d attached to the frame F which supports tbe 
dynamo. One of the jackscrews, it will be noted, carries a 
worm wheel H which can be driven by the worm and 


Fic. 2.—WRIGLEY’S VERTICALLY-ADJUSTABLE DYNAMO SUPPORT. 


crank, and which turns all the screws simultaneously 
through the medium of the sprocket chain. 

The effect of this is that by turning the crank the 
machine is raised or lowered uniformly and horizontal to 
the desired degree so as to bring the belt to full tension, 


Fic. 8.—WRIGLEY’S VERTICALLY-ADJUSTABLE DYNAMO SUPPORT. 


or to release it. When the machine has been raised so as 
to tighten the belt, the jam nuts N on the jackscrews are 
screwed up, so that no slacking can take place. 


PROMISES OF CHEAPER ALUMINUM. 


For some time the Cowles Electric Smelting and Aluminum 
Company, of Lockport, has been preparing to produce aluminum 
by a new process, which is claimed to be a successful solation of 
the problem of the cheap extraction of this metal from common 
clay. Eugene H. Cowles, president of the aluminum company, 
says: We now expect to offer a pure metal made by а new pro- 
cess that is radically different from anything yet known to metal. 
lurgists—a process that is ridiculously simple in operation and 
almost theoretically perfect. By reason of two chemical discov- 
eries it is found that the pure metal can be extracted direct from 
theclay. This can be done without the use of electrical heat. 
When operated on as large a scale as that on which iron is pro- 
duced aluminum will be produced at a cost permitting it to sell 
at $200 per ton, a price less than the present price of copper. Al- 
terations will be made immediately in our works here to make 
the metal on a large scale. Capitalists in New York are prepar- 
ing to build immense new works of probabiy Awani times the 
capacity of the Lockport works. One of the lants will un- 
doubtedly be at Niagara Falls, where 10,000 to 1 h. p. will be 
required to operate it. M | 

** Ав вооп ав the plant at Niagara Falls is in орегемоп say by 
July, 1892—the world can expect a supply of aluminum at least 
99 per cent. fine, at prices not to ex 50 cente per pound." 
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GHEGAN'S MAGNETO-ELECTRIC LOW WATER 
| ALARM. 


WHILE no apparatus can be expected to make entirely 
unnecessary the presence of an attendant for a steam 
boiler, à number of useful safety appliances can be em- 
ployed to advantage. Among these, an audible, low- 
water alarm, especially when conneoted with the office of 
the superintendent, wil go far towards securing immu- 
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Figs. 1 AND 4.—GHEGAN’S MAGNETO-ELEOTRIO WATER ALARM. 


nity from accidents, and, at the same time, economy in 
operation. 

With this object in view, Mr. J. J. Ghegan, of Newark, 
N. J., some time ago brought out a simple device which 
has lately been considerably improved, so that it meets 
completely the conditions imposed. 

The mechanical principle involved in this apparatus 
depends for its action on the simple fact that a body, when 
surrounded by a duis weighs so much less by the quan- 
tity of liquid displaced. 

This principle is applied in making a normally sub- 
merged float actuate a circuit-closing device of novel con- 
struction. The accompanying engraving, Fig. 1, illus- 
trates the mechanical arrangement and one method of at- 
taching the alarm to a steam boiler. It consists of a short 
brass pipe, A, closed at one end, and containing a pivoted 
iron bar, р. The lighter end of the bar has a projection, 
x, extending outward through the open end of the tube. 

This tube is screwed horizontally into a water column, 
boiler or tank anywhere above the highest water line, so 
that the projection of the lighter end of the pivoted bar 
is so placed that the movement of a body suspended there- 
from to the water line is unobstructed. This suspended 
body has such a weight in proportion to that of the 
heavier end of the bar that the latter will outweigh, or be 
outweighed by, it, according to whether the body is sub- 
merged ог not. Therefore, the heavier end of the pivoted 
bar will be moved between the upper and lower sides of 
the tube as the alternate rise and fall of the water sub- 
merges and uncovers the body suspended from its lighter 
end. 2 
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This movement of the pivoted bar could be made to 
open and close an electric circuit by direct contact, but 
in order to do this the contact points would have to be 
placed within the tube, which would expose them to damp- 
ness and corrosion, and consequent leakage of current and 
liability to failure as well as difficulty in their examination 
and adjustment. 

These obstacles are entirely overcome by placing the 
contacts outside the tube in a tightly closed box, x, where 
neither steam, water nor dust can touch them, and the box 
can be opened for examination at any time. 

The box, which is shown enlarged in Figs. 2 and 3, con- 
tains a pivoted permanent magnet, N s, with its poles near 
that part of the tube against which the pivoted bar, p, 
strikes in its upward or downward movement. 

When the iron rod within the tube approaches the mag- 
net poles they are attracted thereby and move towards it, 
and when the iron rod recedes they are drawn back to 
their normal position by a counter attraotion, whose power 
over them the iron rod within the tube overcomes when in 
a favorable position. 

In this manner the motion of the bar within the tube is 
communicated to the magnet. The motion of the latter 
towards the tube is stopped by an electric contact, and it 
is thus made to control an electric circuit, containing an 
alarm bell. 

Thus, when the float is submerged or surrounded by 
water, the parts occupy the positions shown, but when 
the water goes down and uncovers it, the movable parts 
take the positions indicated by the dotted lines in Fig. 1. 

In this latter position it will be noticed that the iron 
rod р, is close to the magnet poles м в, which are thereby 
attracted and moved towards the tube, bringing the 
points а 5, i er thus closing the electric circuit and 
putting the alarm in operation. 

When the water rises and again submerges the float, the 
reverse operation takes place, and the parts resume their 
normal positions—the magnet being drawn away from the 
tube, and against the non-magnetic back stop. 

It is evident that the alarm can be applied in a variety 
of ways to a boiler. Thus, it may be attached directly to 
the water column, as shown in Fig. 4, zwhich allows of its 
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being tested frequently and with ease, The alarm, we 
may add, is manufactured by the Ghegan Magneto-Elec- 
tric Water Alarm Co., of Newark, N. J., and has been 
fitted to quite a large number of boilers, among them be- 
ing three in Mr. Edison's laboratory at Orange, N. J. 


A PAN-ELECTRIC BILL OF COMPLAINT DISMISSED. 


The bill of complaint of J. H. Rogers against ex-Attorney- 
General Garland and others, involving the ownership of Pan-Ele« 
tric Telephone and Telegraph stock, was dismissed in the Court oí 
General Term, at Washington, on November 26, 
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In experimental researches wo may learn oftentimes more from 
our blunders than from qur successes.—George M. Beard. 


ELECTRIC RAILWAY STEAM ENGINEERING. 


T has been remarked on more than one occasion that the 
profit or loss in operating an electric light station lies 

in the management and utilization of the coal pile. This, 
of course, includes not merely the manipulation of the 
boilers, but embraces the entire steam plant, not forgetting 
the engines. Early in the history of electric lighting, when 
arc lights constituted practically the main system of electric 
distribution, the nature of the load was to a great extent a 
steady one, a certain number of lamps being operated on a 
circuit for a definite time, and then the entire circuit was 
shut down. This, of course, gave the engine a steady load 
and permitted of its being worked as a rule to its full 
rated capacity, with consequent economy. When the dis- 
tribution of incandescent electric light currents became an 
established industry, it did not take long to determine the 
fact that the load had a definite relation to the time of 
day, and that it varied in such a manner that economy of 
operation required special arrangements of the engine 
service. This led to the equipment of stations with what 
are now known as ‘‘units of power.” The size of the 
individual units, of course, varies with the magnitude of 
the station, the smallest unit being practically equal to the 
smallest load on the station. But another form of power 
distribution has sprung up since this question was a mooted 
one, involving a variety of conditions, the solution of which 
is of the greatest importance, not only as affecting the 
economy of operation so far as consumption of coal is con- 
cerned, but also as affecting the very life of the steam 


THE ELECTRICAL ENGINEER. 


.LENGINEER. 


(Dec. $, 1890. 


engine. We refer to the work of steam engines employed 
in driving dynamos for the operation of street railways. 
The results of past practice show that the nature of the 
fluctuations which are here met with can be compared to 
only one other case, namely, that of the rolling mill engine, 
in which fluctuations from no load to maximum, and vice 
versa, take place frequently within a few seconds. 

Granted, that an engine can be built which will regulate 
its speed to take care of the fluctuation in load, will the 
strains that such service puts upon it allow of its opera- 
tion without frequent repairs and a comparatively short 
life? In considering these two factors, the conviction is 
forced upon us that some radical change in the method of 
operating the generating plant of electric railways must be 
forthcoming, and, as a possible solution of the problem, we 
desire to draw attention to the plan proposed by Mr. C. O. 
Mailloux, which he details at length in this issue. "The 
ease with which accumulators can be added to electric light 
plants to assist in taking care of a temporary overload 
and for equalization of the pressure is sufficiently well 
known, and the plan has proved so successful in practice 
that the application of the storage battery to railroad 
purposes is but a natural step. By the use of a small aux- 
iliary machine and a set of storage batteries, even of the 
very lowest storage capacity, Mr. Mailloux shows that 
fluctuations in load exceeding by 100 per cent. the capacity 
of the main engine can be readily taken care of and involve 
merely an increase of 10 per cent. in the normal power de- 
livered by the main engine. The system also assures the 
maintenance of the proper pressure on the line, or, indeed, 
if desired, may be made to act similarly to an over-com- 
pounded dynamo so that the potential on the line may be 
actually inoreased with increased load, thus more than 
compensating for the drop on the line with the heavier 
currents. As the storage capacity of the battery need be 
only very small, the ordinary Planté type of cell with 
thick plates and whose life is practically indefinite, may, 
it is suggested, be used. The plan outlined by Mr. Mailloux 
is evidently so simple that we earnestly hope it will be 
given a trial by some of the electric railway companies, as 
there can be little doubt of its success when practically 
applied. 


CHEAP POSTAL TELEGRAPHY. 


PosTMASTER-GENERAL W ANAMAKER in his annual report 
touches again upon the question of postal telegraphs. He 
has been given credit for entertaining some very definite 
ideas on this subject, but he does not offer any specific plan 
or scheme this time. He says that the “public impera- 
tively demands cheaper telegraphy,” but if that be so, we 
have rarely heard the imperative demands of a sovereign 
people made so meekly. Mr. Wanamaker contends that 
because the government here and in other countries con- 
trols the mail service, it ought to control the telegraph. 
“The general welfare will be similarly promoted by going 
one step further and giving the quickest of all modes of 
communication, namely, cheap telegraphic facilities, as it 
does mails, at points not profitable for private capital to 
reach, as well as at all other points." But as the govern- 
ment does not own the mail facilities and hasto hire nearly 
everyone of them, including railway trains, stage coaches, 
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mail wagons, offices, etc., the only control of the telegraphs 
thus warranted would be that involved in a business con- 
tract; and there is no evidence that the Western Union 
Telegraph Company, or any other, would not be ready to 
make a contract to do such business at living rates. But 
no company ought to be expected to do that class of busi- 
ness at а logs, In the case of mail matter, the government 
does not inflict on the stage coach proprietor the loss that 
may be incurred in carrying it, but, on the contrary, gives 
him a satisfactory contract and meets the loss itself, possi- 
bly out of profits on other classes or portions of correspond- 
ence. Mr. Wanamaker remarks that “the people who pay 
in postage rates the cost of the postal system have a right 
to the use of the postal plants as a means of reducing the 
cost of telegraphie correspondence, and for the instant 
transmission of postal money orders.“ But there is a far 
higher benefit than telegraphic correspondence, and that is 
the quick bringing together of people so that they do not 
need to correspond. This benefit may take the shape of 
telephonic intercourse and even of railway and steamship 
travel, so that Mr. Wanamaker might with more propriety 
ask that postoffice surpluses should be spent in the perfec- 
tion of long distance telephony, and in the development of 
fleeter “ ocean greyhounds.” 


MATTHIESSEN’S STANDARD. 

THE preliminary report of the Standard Wiring Table 
Committee submitted to the American Institute of Electri- 
cal Engineers will be read with much interest by all 
whose work involves the determination of the resistance 
and weight of conductors for electrical purposes. While 
the exact value of the “legal ohm” is still a matter of 
some uncertainty, and, as we have seen, bas been subjected 
to various changes within a comparatively short time, a 
practical standard, even if not absolutely exact has a raison 
@étre, and the more so as in the case of the Matthiessen 
standard, it is expressed in terms, and given for the value, 
of the metal most commonly employed in electrical work. 
Although, as has often been shown, the modern perfected 
processes of copper reduction have resulted in the produc- 
tion of wires exceeding 100 per cent. of the Matthiessen 
standard, the Committee point out that the objection which 
this might give rise to is offset by the advantage that com- 
mercial wires will appear the better for being compared with 
the lower standard. With the standard of resistance thus 
fixed upon, it is to be hoped that the Committee will soon 
be able to hand in its complete report on the standard 
wiring table, than which no more important subject in that 
special direction can occupy the attention of the Institute. 


Training for the Next Execution. 

THE newspapers have published many details during the 
past week as to the preparations for the next electrical 
execution at Sing Sing, to take place, presumably, this 
week. We are told that various improvements in the 
methods and devices have been made, and that, this time, 
within two minutes after he leaves his cell, the prisoner 
will have been killed by the current. In spite of the cock- 
sureness that is felt, it has been deemed advisable, how- 
ever, as before, to try the current on some innocent animal, 
and on this occasion a strong, healthy horse was sacrificed. 
Perhaps the opponents of vivisection will have their atten- 
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tion arrested by this peculiarity of electrical execution by 
and by, and interfere. Such experiments with apparatus 
properly installed, for ordinary work, are quite unnecessary, 
and there is no reason why they should be allowed when 
the object of the execution is to teach the value and 
sacredness of life. May be horses, dogs and cattle don’t 
count. | 


Travelin Facilities in New York City. 

Tue all season has found the accommodations of the 
Manhattan Elevated system more inadequate than ever 
to the wants of the community. It is true that the crush- 
ing and crowding have been denied, but these are things 
of whose existence one has unfortunately to judge for one’s- 
self. Travel on the Elevated becomes daily less endurable, 
and the need for better facilities cannot. much longer go 
unfilled. It is this knowledge that bas caused the press to 
give so much space to the new electrical underground road 
in London, The many features of advantage of electricity 
for locomotion when presented thus concretely are quickly 
grasped, and there has naturally been expressed a wish to 
see something of the same kind in New York. The fact is 
this city wants a reproduction of the London underground 
system, minus its steam locomotives, and unless such a road 
With 
electric lights, electric motors and electric ventilators, an 
underground road in this city would be a great boon, reliev- 
ing the streets of noise and gloom and dirt and enabling pas- 


sengers to go quickly from one end of the Island to the 


other. 


` Electrte Car Gear. 


THE numerous methods designed in the past and de. 
scribed in our columns might make it appear to be diffi- 
cult to devise new ones for connecting the armature of the 
street car motor to the axle, but the variety and scope open 
to the inventor are such that new devices are brought out 
every week. А most ingenious one of its kind is that 
which we describe on another page, due to Mr. Mark W, 
Dewey. Utilizing the principle of the Arago disc, Mr. 
Dewey employs the electro-dynamic interaction between a 
magnet and a conductor in its neighborhood to transfer 
motion from the armature to the car axle. Of course the 
question of efficiency of transmission must naturally enter 
into the problem and upon this point it would be interest- 
ing to learn of the results of experiments. 


The Electrical Corps. 

THE suggestion put forward by Lieut, Bradley A. Fiske 
for the establishment of an electrical corps as an adjunct 
to the State National Guard, to assist in naval and military 
operations in time of war, has begun to attract notice. In 
his report to Congress, Secretary Tracy calls attention to 
the plan, and his language is that of approval. The corps 
would be, he says, especially valuable in wartime in fitting 
out new ships with electrical apparatus and in taking 
charge of plant on board ships in commission. In a recent 
letter to one of the editors of Tux ELECTRICAL ENGINEER, 
Secy. of War Proctor suggests, however, that the matter is 
one upon which the State authorities would have to act, 
and that it is doubtful whether the arms and equipments ” 
issued by the general government could include electrical 
apparatus. 
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PETIT & BRESSON’S FIRE ALARM THERMOSTAT. 


Tae phenomenon of the expansion of solids and liquids 
by heat has been applied in a variety of ways to the con- 
struction of thermostats for the purpose of closing an elec- 
tric contact following upon a definite rise in temperature, 
This method evidently permits in a very simple manner of 
detecting at once the starting of a fire and of iving the 
alarm electrically. Evidently the desired qualities in a 
thermostat are sensitiveness to rise in temperature and 
certainty of action. On the other hand, however, much 
annoyance has been caused by supersensitiveness in such 
apparatus, in virtue of which their contacts are closed by 
the vibration or jar in buildings so that an alarm is sent in 
when no fire exists. This has on more than one occasion 
ов rise to carelessness іп the attendants, who, being 

eceived a number of times, have, in a critical moment, 
been slow to act and hence caused considerable loss. 

It was with the object of affording a sensitive thermostat, 
which at the same time should not be affected by jarring 
or other extraneous causes, that Mesars. Petit and Bresson, 
of Vittoria, Spain, have designed the apparatus illustrated 
in the accompanying engravings. As will be seen, the 
instrument, which is shown in perspective in Fig. 1, and in 
longitudinal and transverse section in Figs. 3 and 3, con- 
sists of a pair of looped wires w w which are kept taut by 
a spring в, the wires passing over a cover plate. The 
spring, with the plate, is in contact with one of the bind- 
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THE DISCHARGE OF ACCUMULATORS LEFT ON 
OPEN CIRCUIT.: 


BY GASTON ROUI. 


WHEN it is not required to make use of a battery of accumu- 
lators during a certain period, what must one do to prevent them 
from being injuriously affected? That is a question which bas 
often been put to me, and to which I have always lied : 
* Charge the battery to ‘ saturation,’ and leave it to itself.” I 
am aware that this is not the opinion of everyone, and that some 
recommend that accumulators should be charged to *' saturation,” 
and the liquid then emptied out, while others advise substituting 
pure water for the ordinary solution, and others still the substi- 
tution of concentrated acid for the ordinary solution. My opinion 
was based upon an experiment which I carry out each year at the 
Ecole de Physique et Chimie Industrielles de la Ville de Paris 
during the summer holidays. The experiment was repeated as 
usual this year, and I determined the exact amount of charge 
lost by the accumulators left on open circuit. The tests were 
made on two storage cells of the Julien type, having a capacity of 
200 ampere hours, which were separated from the remainder of 
the battery. These accumulators are provided with paraffin spray 
arresters. The cells are of glass, and are contained in wooden 
boxes filled with sawdust, and supported on oil insulators. The 
cells, therefore, are thoroughly well insulated. The solution has 
a density of 1.2, when the cells are fully charged, and contains 6 
per cent. by volume of saturated sulphate of soda. | 

The two cells were charged to saturation on August 5th, dis- 
c on August 6th, and recharged on the 7th of the same 
month. Ithen left them to themselves until October 20th, that is to 
say, for two months and 18 days, when they were di . The 
discharge was stopped both on August 6th and October 20th, when 
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Fias. 1, 2 AND 8.—PETIT AND BRESSON'S FIRE ALARM THERMOSTAT. 


ing posts в. Passing through the cover of the spring is a 
screw A which is normally out of contact with the plate 
covering the spring, and which is connected to the other 
binding post c. Any increase in the temperature, of course, 
expands the wire w, which is pushed forward by the spring 
8 and makes contact with the screw a opposite it. This 
closes the circuit and sends in the alarm. 

It will be evident that the instrument can be made to 
send in the alarm at any desired elevation in temperature 
by properly regulating the distance of the screw a from 
the plate covering the spring over which the wires pass. 
The screw, it will be noticed, carries a pointer passing over 
the graduated circle upon which are marked the degrees in 
rise of temperature at which the alarm can be set. In this 
way the instrument can be used for a variety of purposes, 
not only for indicating the breaking out of fire, but also in 
dry-houses, and the like, where the temperature has to be 
kept at a certain definite limit The apparatus is very 
simple and has already been extensively applied in Spain 
in the Government bureaus and other public buildings. 


THE HIGHLAND PARK ELECTRIC LIGHT COMPANY, Chicago, have 
adopted improved Candee wire for their primary circuits through- 
out their system, and have over 15 miles of it' in use. They re- 
port that recently after three days of continuous rain a test showed 
that the insulation resistance of the prar y circuits was over 1 
megohm, notwithstanding the fact that the wire are built through 
alleys and in a great many cases hang through trees. 


the E. M. F. had fallen to 1.8 volts cell. The quantity of elec- 
tricity was found to be 233 ampere hours on August 6th, and 220 
ampere hours on October 20th. Assuming that in each charge 
the accumulators stored the same quantity of electricity, we may 
conclude that the accumulators only lost on open circuit 18 am- 
pere hours, or 6 per cent. of their charge during two and-a-half 
months. This result seems to me to prove that accumulators well 
made, well charged, and well insulated, are not injured by being 
left on open circuit. It also shows the good quality of these par- 
ticular cells, and proves again that there is no local action be- 
tween the active material and the antimony alloy supports. I 
should have liked to have carried out a similar test on accumula- 
tors with plain lead grids, but I had none at my disposal. 


SOUNDINGS FOR THE NEW PACIFIC CABLE. 


Information has just been received of the second season’s work 

of her Majesty's war ship Egeria," which has been detailed to 
e a systematic examination of the bed of the Pacific 

with the object of discovering the best route for a cable from 
Canada to Australia. Last year was spent at Auckland, New- 
Zealand, and the Fiji group. The deepest sounding obtained 
south of the equator was 4,580 fathoms. Unfortunately, the 
nature of the bottom at this 55 was lost through the wire 
parting when heaving in. islands of the Phoenix group 
were surveyed in sufficient details to ascertain their suitability for 
a telegraph cable. The vessel is now further engaged with the 
survey of the work, and the British flag has been hoisted on all 
islands visited in the Pacific which are not under the protection of 
any other power. 


1. L'Electricien. 
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‘WE illustrate on this page а new electric car heater, now 
introduced by Mr. C. B. Hanna, the 5 agent 
., of Minne- 
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Fic, 2.—CARPENTER-NEVENS ELECTRIC CAR HEATER. 


apolis. We are indebted to the Street Railway Gazette for 
the illustrations. 

The heater, as shown in Fig. 1, consists of a narrow strip, 
or ribbon, of asbestos enclosed in sheet iron, about 3 in. 
in width and about } in. in thickness, which is intended to 
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THE CARPENTER-NEVENS ELECTRIC CAR HEATER. 


side of the heater. The resistance wires are imbedded in 
asbestos, and the compression plates are bound firmly to- 
gether by means of the small bolts before mentioned, and 
are located between the two strips of iron. Three or more 
resistances, of zigzag form, are used which not only extend 
from end to end of the heater, but are also connected with 
companion resistances in the other heater on the opposite 
side of the car, so that a single resistance extends not only 
down one side of the car in both heaters, but also around 
the car on both sides. Inother words, it is intended that 
from two to three resistances, each one in parallel and in- 
dependent of the other, extending from end to end of the 
heater, but each one connected in series with that of a 
companion on the opposite side of the car, shall be used, in 
order that, when the circuit is closed upon one of them a 
certain current will flow, which, of course, with the 
given number of volts, is inversely as the resistance. The 
heat resulting from the flow of the current through the 
resistance becomes equally distributed on both sides of the 
car from end to end, thus equalizing the amount of 
heat evolved. Since two or more resistances are then 
in the circuit, so, if three resistances are cut in the 
circuit, the amount of heat will be increased again over 
that of the other two, and if these resistances have the 
same number of ohms under all conditions, there will be 
three times as much current consumed and consequently, 
three times as much heat evolved as when only one resis- 
tance alone is used in the circuit, This provision is made 
in order that the heater may be adapted to any kind of 


climatic or atmospheric conditions. 


With regard to the amount of power required to gener- 
ate the requisite amount of electricity for the development 
of the required temperature, it is claimed that 9 amperes 
of current at 500 volts, equal to about 6 to 7 h. p., are 
used at first, but only for a few minutes, after which but 
1$ amperes are used. 

The current is controlled by the motor-man. 
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Ба. 1.—THE CARPENTER-NEVENS CAR HEATER. 


extend from one end of the car to the other, under the seats, 
on both sides, midway between the seat and the car floor- 
ing, and protected from the person or clothing of the pas- 
senger by a wire screen. It is enclosed on all sides except 
the face in a copper radiator or reflector in order to divert 
the heat into the proper channel and to protect against 
loss, A second strip of iron of the same dimensions is at- 
tached to the first strip by a single row of small bolts ex- 
tending from end to end, thus serving the purpose of a 
compressing plate and, at the same time, forming the other 


Fig. 2 shows the heater as placed on the Pullman street 
car—a section of the seat having been removed in order to 
afford a view of the heater in position. 


A PROPOSED CABLE TO FLORIDA. 


An English company has submitted a proposal to lay a cable 
from Nassau to the Florida coast in consideration of an annual 
subsidy from the colony. Details of the project are not yet made 
public. It is thought that the Legislature, which is to meet in 
extra session, will accept the proposition. 


024 
VAN DEPOELE'S ELECTRIC RAILWAY BRAKE, 


Мв. C. J. Van DEPOELE, not content with his many 
inventions in electric traction, has been giving attention 
to electric railway brakes. One of his recent inventions is 
shown in the accompanying engraving. Mr. Van De- 
poele deems previous devices to be for the most part waste- 
ful of electric energy, inasmuch as they have frequently 
depended upon the employment of artificial resistances as 
means for controlling the currents actuating the brake 
mechanism, and seeks to make a more efficient а paratus 
by employing the counter-electromotive force from a sub- 
sidiary motor. 

This method is said to secure the most delicate adjust- 
ment and control, and includes no dead resistances which 
would be liable to become overheated, or destroyed by the 
continuous use frequently required of brake apparatus. 

The apparatus is illustrated in connection with a number 
of electric-railway vehicles. 

A represents the supply-conductor of an electric railway, 
B a contact device from which current is carried down the 
trolley-pole c to a switch р, through which it may pass by 


conductor d to the coil of a motor x for propelling a motor- 
car, the car being indicated by the wheels ғ F’. One side 
of the circuit is represented by the conductor A and the 
other by the rails a of the track. The circuit of the motor 
E is connected to the track through conductor d'. From 
the switch p extends a branch conductor c, which traverses 
the working-circuit shown as a train to be electrically 
braked. 

A number of sets of brake mechanism K L M are 
shown, represented by solenoids н тз, each provided with 
an iron plunger À i j, mechanically connected with the 
brake mechanism by connecting-rods A“ i’ j. One ter- 
minal of the brake.actuating solenoids is connected with 
the conductor c, the other terminals being connected 
to a second conductor n, the solenoids being therefore in 
multiple-arc relation to each other and to their supply- 
circuit. The subsidiary motor o, whose counter-electro- 
motive force actuates the brakes, is, for convenience, lo- 
cated upon the motor-car or at or near the point from 
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which the car or train is controlled, in position to be easily 
reached by the motor-man. 

The motor o is provided with the usual sectional com- 
mutator Q, which is provided with main positive and 
negative brushes g’ q?, and also with a third commutator- 
contact in the form of a movable brush в, supported upon 
a hand-lever r, mounted concentric with the armature- 
shaft g. The positive commutator-brush g’ is connected 
to and receives current from the branch conductor с. The 
opposite main brush g? is connected with the return-circuit 
of the system represented by the grounded conductor d'. 
The field-magnet circuit of the motor o is connected to 
the main commutator-brushes in derivation, the motor 
being operated at constant speed. 

All current passing through the solenoids must flow 
through the conductor о, returning by way of the con- 
ductor м and movable brush в. Consequently the position 
of & with respect to the main brushes of the motor o will 
determine the amount of current which can flow through 
the circuit с N. When the movable brush в is opposite to 
the main brush g’, no current whatever will flow in the 
circuit G N. As soon, however, as the movable brush is 


Ш 


M 


moved away from the brush g’ current will begin to flow 
in the working-circuit, the electromotive force increasing 
continually until the moving brush is in position alongside 
the other stationary brush g*, when the current will flow 
through the circuit G N and traverse the solenoids H 1 J to 
the full extent of their capacity. Thus, by moving the 
brush в between the stationary brushes g’ q? the current 
in the brake or other working circuit can be regulated with 
great precision, eliminating wasteful resistance, as well as 
delicate parts. The motor o may be a quite small one, its 
size N upon the extent and capacity of the work- 
ing circuit. It is obvious that the armature of the motor 
need only be in motion during such time as the brake is in 
use, although it may be found desirable to keep it con- 
stantly in motion in order to be prepared for emer- 
gencies. A awitch s is provided in the conductor G for 
opening the brake-circuit when desired, 

It will be seen that Mr. Van Depoele's invention is not 
limited to employment upon electrically propelled cars, but 
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may be used on steam or other railways, if a suitable 
electric generator be provided for operating the brake- 
setting device. It is also clear that no particular form of 
brake-mechanism is requisite, but that many varieties 
might be used. 


PRELIMINARY REPORT OF THE STANDARD 
WIRING TABLE СОММІТТЕЕ, i 


IN REGARD TO MATTHIESSEN'8 STANDARD OF RESISTANCE OF 
COPPER. 


THE Council of this Institute at its regular monthly meeting 
held December 8rd, 1889, appointed a committee ‘‘ to formulate 
and submit for approval a standard wiring table for lighting and 
power purposes.' 

The committee appointed consists of the following members 
of the Institute: Thomas P. Conant, Dr. Louis Duncan, Prof. 
W m. E. Geyer, A. E. Kennelly, George B. Prescott, Jr., E. Wilbur 
Rice, Jr., Prof. E. P. Roberts, Prof. Harris J. Ryan, William 
Stanley, Jr., Dr. Schuyler 8. Wheeler, and Francis B. Crocker, 
chairman. This action was taken by the council with the object 
of overcoming or reducing the great confusion which now exists 
in regard to the standards and constante of electric conductors. 

At the first meeting of the committee held January 10th, 1890, 
it was decided to confine the work at first to the three subjects of 
Standard of Resistance, Temperature Coefficient, and Safe 
Carrying Capacity of Copper, since these are of fundamental 
importance. 

e subject of Matthiessen's Standard alone is 80 confused and 
involved, and the discrepancies are so great between the best 
authorities, that the committee has devoted its attention almost 
entirely to this subject up to the present time. 

Aftera very thorough investigation of Matthiessen's work 
with a view to ascertaining what his standard really was, by a 
sub-committee, consisting of Prof. Wm. E. Geyer, Mr. George B. 
Prescott, Jr., and the chairman, the conclusion has been reached 
that Matthiessen's ** Mile Standard " (onestatute mile of purecopper 
wire 1-16 inch. in diameter has a resistance of 18.59 B. A. units at 
15.5" C.) is not the true one although very commonly used. We 
consider the correct Matthiessen's Standard and the one in which 
he, himself, had most confidence was the ‘‘ metre-gramme” 
standard (resistance of pure hard-drawn copper wire, one metre 
long weighing one gramme = .1469 В. A. unit at 0" C.). This 
has the disadvantage that it is expressed in terms of weight 
instead of diameter. It is, however, very much more difficult to 
get the exact mean diameter of a wire than to get itsexact weight, 
as Matthiessen himself states. Furthermore, by selecting the most 
reliable constants given by Matthiessen and corroborated by 
investigation and correspondence with the best authorities, we 
have by calculation converted this metre- gramme standard 
into a standard referred to dimensions and independent of weight, 
which is the form generally used. 

The various constants selected, the method of calculation, and 
the values deduced are given in a table at the end of this report. 

As to the fact that wires may be found which test 102 per cent. 
of Matthiessen's standard or even higher, we are of the opinion 
that this is no real objection provided the value of the standard is 
definite and generally accepted. A standard which is not the 
highest attainable value may even be considered an advantage 
лс the average commercial wires will approximate to it more 
closely. 

Although we believe the standard we recommend will answer 
the pur temporarily and probably permanently, nevertheless 
we think that if a thoroughly correct and complete redetermina- 
tion of the standard resistance of copper could be accomplished, 
it would be a benefit to electrical science and industry. Favor- 
able offers in this direction have already been received by this 
committee from Johns Hopkins University, Cornell Universit 
and Columbia College, and it is very likely that this redetermi- 
nation may be undertaken. 

This committee purposes next to take up the subject of the 
safe carrying capacity of wires. 

Matthiessen's standard recommended by this committee is: 

A hard-drawn copper wire 1 metre long weighing 1 gramme 
(‘‘ metre-gramme ") having resistance of .1469 B. A. unit at 
temperature of 0* centigrade.? 

rom this standard we calculate by taking the value 8.89 for 
the specific gravity of copper, that a hard-drawn wire 1 metre 
long and 1 millimetre in diametre (“ metre-millimetre ") has а 
resistance of .02104 B. A. unit at 0° C. This value is also given 
by Matthiessen.’ . 
"arena figures‘ for relative conducting power are : 
VOR I Ie y ĩ J ELE ТЕРТ 
Hard ог unannealed соррег...................... 
Soft ог annealed соррег.......... ............... 102.21 
1. This report has been revised in accordance with the instructions of the 
meeting of Sept. 16th. 1890. 
po IT 
4. Philosophical Transactions, 1864. 
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From these the resistance of hard copper is found to be 1.0226 
times that of soft copper; therefore the resistance of a soft cop- 
per wire 1 metre long and 1 millimetre diameter is .02057 B. A. 
unit at 0° C. 

From this the resistance of 1 cubic centimetre of soft copper is 
found to be .000001616 B. A. unit at 0° C. 

And the resistance of soft copper wire 1 foot long and .001 
inch in diameter (mil-foot) is 9.720 B. A. units at 0° C. 

Taking one B. A. unit as .9889 legal ohm, any of the above 
values may be converted into legal ohms. To find the conduc- 
tivity of copper at temperatures other than 0° C., Matthiessen's 
formula may be used C, = С, (1-.00387 £ -+ . 000009009 7). 


Table of values based upon Matthiessen's correct standard. 


B. es ae 85 СЕ 
Maithiessen's Standard metre 
gramme hard............... . 1469 .1458 
Metre-gramme soft............ .1486 .1420 
Metre-millimetre hard......... .09104 .02080 
£t e soft ......... .02057 . 02084 
Cubic centimetre hard......... .000001652 | .000001684 
“ ч soft......... .000001616 | .000001598 
Mil-foot hard ....... ......... 9.940 9.829 
“ SOIL a E E rS 9.9720 9.612 


Specific resistance of hard copper (1 cub. cent.) — 1684 С. G. 8. 
units. 

Specific resistance of soft copper (1 cub. cent.) = 1598 C. G. S. 
units. 

Matthiessen's standard specific gravity of hard copper. 8.89. 

Resistance of hard copper is 1.0226 times that of soft copper. 

Resistance of soft copper is .9779 times that of hard copper. 

Legal ohm is equal to 1.0112 B. A. unit. 

B..A. unit is equal to .9889 legal ohm. 

F. B. CROCKER, Chairman. 


ELECTROLYSIS OF ANIMAL TISSUES.! 
BY G. N. STEWART 


A PRELIMINARY account of part of the work was given in the 
Proc. Roy. Soc. Edin., 1888, and a short description of later results 
at a meeting of the Physiological Society at Cambridge in March 
last. The full paper is being published in a volume of memoirs 
from the physiological laboratory of the Owens College, Man- 
chester. The chief results are here summarized : 

(1) The first part of the research was directed to answering two 

uestions: (a) Is the conduction in animal tissues entirely or 
chiefly electrolytic? (b) What are the electrolytes? It is shown 
that by far the greatest part of the conduction at any rate is elec- 
trolytic, and that the best conductors by far are the inorganic 
constituents of the tissues. Next to these, but at a great distance, 
come some of the nitrogenous metabolites. The proteids are 
exceedingly bad conductors. 

(2) The changes produced in simple proteid solutions were next 
investigated. It is shown that the proteids are affected not by 
primary electrolysis, but by the products of electrolysis of the salts. 

The effects vary to some extent with the current density. In 
solutions of coagulable proteids alkali-albumin is formed at the 
cathode, and acid.albumin at the anode, some of the proteid 
being coagulated at the latter. E 

(8) The effects of electrolysis on isolated tissues and on some of 
the liquids of the animal body. 

Striped Muscle. —Great changes were found in the microscopic 
appearance of the fibre. The nuclei became very prominent in 
those near the anode, with apparent coagulation of the sarcous 
substance, suggesting the action of a dilute acid. At the cathode 
the fibr2s were more homogeneous than before. The striation 
was impaired. Chemically, the same changes in the proteids 
were found as in simple proteid solutions, and a distinct effect on 
the distribution of the salts was made out, by estimating the ash 
in different parts of the muscle. 

Blood.—Entire defibrinated blood, blood serum, and pure 
hæmoglobin solutions were used. There was no indication that 
hæmoglobin, or any derivative of it, acts the part of an ion. At 
the anode the reaction becomes acid, and acid-hsematin is formed, 
which remains partly in solution and is Ies thrown down, the 
solution becoming lees Tu ud colored. When the current is 
strong or long continued the hsematin suffers further change and 
is decolorized, apparently by the oxygen or chlorine set free. If 
a reducing agent is present at the anode, the hæmoglobin there is 
not affected M the electrolysis. At the cathode alkali-hœmatin 
is ultimately formed, although its less definite spectrum does not 
show itself so soon as that of acid-hæmatin at the anode. The 
proteids of the serum and corpuse are partly coagulated at 
the positive pole. At the cathode they are partiy changed into 
alkali-albumin. 


1. Nature. 
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i dur and urine were taken as further examples of animal 
quids. 

(4) The effect of electrolysis in the living body. 

Pithed frogs and anesthetized rabbits were used. This part of 
the work is still incomplete. 


THE MAGNETO-OPTICAL GENERATION OF ELEC- 
TRICITY.! 


BY SAMUEL SHELDON, PH.D. 


WHILE experimenting upon the effecta of alternating currente 
of сн upon the plane of polarized light, results were ob- 
tained which made it feasible to try a series of experiments, in 
which the Faraday arrangements were reversed. though the 
series is incomplete, yet the little that has been accomplished 
seems worthv of publication. 

It is well known? that if a beam of plane polarized light be 
passed through a tube containing bisulphide of carbon, and if the 
tube and beam lie in the direction of the lines of force of an elec- 
tromagnet about to be excited, the plane of the emergent beam 
will be rotated upon exciting the magnet. The direction of rota- 
tion will be the same as that of the exciting current, and the 
amount of rotation will depend upon the strength of the current. 
If the current be reversed the plane will be rotated in an opposite 
direction and by exactly the same amount. "Thus the rapidly al- 
ternating current would produce a rapid swinging to and fro of 
the plane of light. 

ow, if a difference of potential, under these conditions, pro- 
duces such a rotation of the plane, why should not a rapid rota- 
tion of the plane, under exactly the same conditions, produce an 
inverse difference of potential between the terminals of the coil? 
A continuous rotation should prosuce а continuous current of 
electricity and an oscillating of the plane an alternating current. 
The experiments which have been performed verify the latter 
Er cepa 
e coil employed was wound upon a thin brass tube as a core. 
This was closed at each end by plates of glass and was provided 
with holes for filling with carbon bisulphide. Its length was 175mm 
and its diameter 237», Upon this was wound the coil from dou- 
ble silk-covered copper wire of 0.8527» diameter. When wound 
the length of the coil was 150™™ and its diameter 45", The resist- 
ance was 7.21 ohms. 

A quantitative measurement of the Faraday effect was first 
made and in the following manner: A beam of light from an in- 
candescent lamp, after passing through a large nicol, was made 
to traverse the 55 of carbon in the coil. Upon emerging 
the beam was brought to extinction by the proper adjustment of 
an analyzing nicol. A measured current of. electricity was now 
passed around the coil. This necessitated a readjustment and ro- 
tation of the analyzing nicol to reproduce extinction of the beam. 
Within the limits tried this rotation was proportional to the cur- 
rent strength. As a mean of many measurements it was found 
that a current of 1 ampere required a rotation of 78 minutes. of 
the analyzer. Accordingly 278 amperes would be required to ro- 
tate the plane through 360^, providing the proportionality between 
current strength and rotation remained unaltered. 

Now, if we consider a plane polarized ray of light to be made 
up of two opposite a polarized rays, then a particle of 
ether in the bisulphide of carbon describes a simple harmonic os- 
cillation in a plane. This motion in a straight line is the result- 
ant of the two оргу directed, equiperiodic, circular rotations 
of equal amplitude. If now a magnetic field be created, the par- 
ticle undergoes an instantaneous circular electric displacement 
which results in the retardation of one and the acceleration of the 
other component rotation. The line of oscillation euffers rota- 
tion as a result, and assumes a new position. The displacement 
must be instantaneous, for, were it continuous, the line of oscilla- 
tion would continue to rotate and the analyzer could not be made 
to produce extinction. If now, instead of allowing the magnetic 
field to produce this circular displacement, we superimpose, by 
mechanical means, a third rotation upon the two existing com- 
ponente, then a magnetic field should result and an electromotive 

orce be induced in a coil surrounding that field. Such a result 
would be obtained by rotating the polarizing nicol. The rapidity 
of rotation must be very great, and, if it requires 278 amperes (an 
impressed electromotive force of 2,000 volts) to rotate the plane 
through 360", then to produce this electromotive force the polar- 
izer must be revolved with a frequency of the same order as of 
the oscillations of light. But a nicol cannot be revolved much 
above 200 times per second. The centrifugal force resulting from 
a higher rate will, owing to the strain produced, interfere with 
the performance of its functions as a polarizer. This rate of 200 
revolutions per second would ое їп theapparatusemployed, 
an electromotive force of perhaps 0.000000001 volt, giving a cur- 
rent too small to be detected by any galvanometer in my labora- 
tory. Hence use was made of the extreme delicacy of the tele- 


phone as a substitute, and a swinging of the plane instead of a 
revolution. 
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The arrangement of apparatus was as follows: Light from an 
arc lamp, after passing through a large nicol, was reflected, ata 
very obtuse angle, from a small movable mirror and then 


. through the bisulphide of carbon in the coil before mentioned. 


The two terminals of the coil were carried to a room three stories 
below and in another of the building. Here they were con- 
nected through а telephone and a switch. The mirror (10480) 
was fixed in a brass frame free to rotate about an axis nearly par- 
allel with the ray of light. This frame was connected by an ec- 
centric and gears to the main shaft in the work Op: By this 
arrangement the mirror was made to oscillate through 45° about 
800 times each second. The plane of polarization was thus twisted 
through twice that amount, or 90^, in the same time. While this 
oscillation was going on in the workshop, an ear placed at the 
telephone at the other end of the circuit could easily distinguish a 
tone, which, however, was the octave above that made by the 
moving mirror. When the circuit was broken the sound ceased 
to be heard, but upon again closing the tone became audible. 
With a rate of 200 oscillations per second the note was not so 
easily distinguished. But upon closing the circuit that peculiar 


: sizzling noise во common in telephone circuits was heard. 


During the experiments the mirror was frequently broken by 
the high rate of vibration. But another was quickly substituted 
by my assistant, Mr. Baker, whom I have to thank for this and 
the construction and management of the rotating apparatus. 


REPORT OF THE B. A. COMMITTEE ON ELECTRI- 
CAL STANDARDS.! 


THE first paper was by Mr. Glazebrook himself, ** Variation in 
Some Standard Resistance Coils.” The re careful compari- 
sons show an excellent constancy of five of the eight coils ; there 
are very slight deviations, for which a temperature error of [ 
degree would account. But the coil F, which, like the coils G an 
H, consists of a platinum silver alloy, has not recovered its char- 
acter ; it has long been distrusted and now shows a gain in resist- 
ance of .0007 B. A. unit, a deviation, it will be granted, note- 
worthy only in the case of & standard coil. As the insulation 
resistance is perfect, Mr. Glazebrook ascribes the error to a con- 
traction of the paraffin, the coil being probably mechanically 
damaged in handling. The other two platinum-silver coils have 
also lost .0002 and .0001 B. A. unit respectively ; and some speak- 
ers did hot trust the alloy. Professor Perry has twisted flat strips 
of one wire of this alloy, and found them anything but equal m 
behavior ; and Mr. Glazebrook will be glad to have any such coils 
back for re-examination. The new coils are wound without solid 
paraffin to avoid any chance of mechanical d 

The second paper by Messrs. Glazebrook and Muirhead, “ Some 
Standard Air Condensers," reported the completion of two air con- 
densers after Muirhead's pattern. They consist of 24 concentric 
brass tubes, уу inch thick; outside diameter, 1 foot; height, 8 
feet ; leaving 1 inch air space between tube and tube, connected to 
two parts of twelve alternate tubes. The joint pieces are also 
brass, the insulation ebonite. The condensers have a capacity of 
.02 microfarad each, and have been tested by Maxwell’s method 
in August and December last year, and May and June this year. 
The one condenser proved excellent and loses about one-thousandth 
of its charge per minute; the other seems a little faulty. The 
fourth paper ** Comparison of a Platinum Thermometer with Some 
Mercury Thermometers,” gave further details and curves 
ing this most delicate thermometer of Mr. R. H. Griffiths ; the 
Kew thermometer is still always 54, degree lower. 

Mr. Fitzpatrick contributed the third paper ‘‘On the Specific 
Resistance of Copper.” The wires tested were about 1 metre long, 
and weighed 1 me, and the bridge arrangement adopted 
determined the length of that wire of one-thirtieth ohm resistance. 
The specimens were supplied by Messrs. Sutton and other manu- 
facturers, and by Mr. Fitzpatrick himself, who electrolyzed care- 
fully purified copper sulphate. His and Sutton’s pure copper gave 
the resistance of Matthiessen, 1767 X 10— B. A. unit at 18 degrees; 
the specific gravity of this copper was 8.9. Other copper wires of 
specific gravity 8.940 and 8.946, understood to be Elmore's, had 
resistances still lower by 2 and 2.4 per cent., the respective figures 
being 1731 and 1724 ; the greater conductivity was due probably 
not to greater purity, but to the greater density. The 
recommended the adoption, as a standard of resistance sufficiently 
near the absolute ohm for practical pu , the resistance of a 
mercury column of 1 square millimetre section and 106.8 centi- 
metres length; this would give .98656 or in round figures 
.9866 as the ratio of the B. A. unit to the ohm. This corresponds to 
.9585 B. A. unit as specific resistance of mercury, and to a mer- 
cury column of 104.87 centimetres length as representing the 
resistance of the B. A. unit. 


. Twenty-eight towns in the departments of France have now 
obtained telephone service. In eight other towns the telephone 
lines are in construction and will be completed in two months’ 
time. Other towns will shortly be add There are only two 
towns possessing telephones in Algeria, viz., Algiers and Dran. 


1. Presented at the British Association Meeting, Leeds. 


Dee. 3, 1890.] 
LETTERS TO THE EDITOR. 


Notioe to Correspondenta. 


We do not hold ourselves responsible for the opinions of our correspondents. 

Anonymous communications cannot be noticed. 

The Hditor respectful Mat all communications may be drawn up as brieft 
V d i : 

In order to facilitate reference, correspondents, when referring to letter previ- 
VVV Of auch letter, and of 
the page on which it appeurs. 

Sketches and drawings for illustrations should be on separate pieces qy paper. 

АЙ communications should be addressed Eprrog oP THE ELECTRICAL ENGINSER, 

150 Broadway, New York city. 


METHODS OF TESTING TRANSFORMERS. 


[147.] I have read in your issue of Nov. 12, the discussion of 
Mesars. Tobey and Walbridge's paper on the Stanley alternating 
current dynamo. In the discussion Dr. Carey T. Hutchinson drew 
attention to the fact that experiments, similiar to those described in 
that paper, and also very much like Prof. Ryan’s and Measrs. 
Humphrey and Powell's work on transformers, had been made 
at Johns Hopkins University several years ago, and that in spite 
of this no reference had been made by these gentlemen to the 
work of the previous investigators. 

To quote Messrs. Powell & e paper: It is worthy 
of mention that this method which gives something so definite 
and fundamental in the treatment of alternating currents, has 
only come into use within the past year." The method referred 
to is spoken of as Prof. Ryan's method. 

That the work on transformers done at Cornell is valuable is 
unquestioned, but the disposition manifested to claim as original, 
in 1890, a method which was not new in principle in 1887, is not 
to be commended If the method referred to be compared with 
tbat used by Messrs. Hutchinson, Wilkes and myself in 1887, and 
fully described in The Electrical World (March 81, 1888, et seq.,) 
it will be seen that they are practically identical, and the resulta 
of our work, which dealt with open and closed circuit transform- 
ers under various conditions, are closely the same as those given 
by the later investigators. LOUIS DUNCAN. 


Јонма HOPKINS UNIVERSITY, 
. BALTIMORE, Nov. 18. 


THE EFFECT OF SHIFTING THE BRUSHES. 
[148.]—Will you kindly decide for me in your next issue this 


mooted question: Why does the raising or lowering of dynamo 
brushes—changing their position on the commutator—increase or 
diminish the current both in arc and incandescent machines? 
INQUISITIVE. 
New York. 


[The diminishing of the current is a secondary effect caused by 
the lowering of the difference of potential, when the brushes are 
shifted from their position of maximum effect. An admirable 
explanation of this subject will be found in Prof. Silvanus P. 
Thom one E/ Electric Machinery," 8d Edit., p. 64 et 
seq.—Eps. E. E. 


CHARGING STORAGE BATTERIES FROM ALTERNATORS. 
[149.]—Will you please answer the following in your esteemed 


journal: What would be the result of using an alternating 
dynamo in combination with a storage battery ? 
B. C. 
Annapolis, Md. 


[ Under the ordinary conditions, with the positive and negative 
impulses of the alternator of equal strength, the effect upon the 
storage battery would be nil. Several methods have, however, 
been devised so as to permit of the employment of alternatin 
currents for the purpose described, in which the positive an 
negative impulses.are differentiated with respect to the battery, so 
that impulses of only one sign act upon it. Mr. Tesla, among others, 
has invented and patented a number of such methods.—Eps. E. E.] 


TELEPHONIC IMPROVEMENTS AT CINCINNATI. 


Owing to the growth of the Walnut Hills district, the Cincin- 
nati telephone people have found it necessary to make a change 
in the location of their branch offices, and the old Broad way ex- 
change has now been removed to McMillan street, Walnut Hills, 
The work has been carried out under the active direction of Capt. 
G. N. Stone, the general manager of the company. A buildin 
has been constructed with a special view to exchange uses, an 
the operating room is on the second floor. It is finished in ma- 
hogany and is equipped with an improved multiple board, of the 
Western Electric Co.'s make. Besides the operating room, a sit- 
ting room is provided for the operators when on relief, and is 
comfortably furnished. The building has electric light and gas 
and steam heating. The cost of the whole is about $50,000, about 
half of which went for the new switchboard and its accessories. 
‘The change from the old office to the new was made in 26 seconds, 
000 wires being switched. 
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EUROPEAN CORRESPONDENCE. 


LONDON 


The First Plant of the St. Panoras Vestry.— Report of the Metro- 
politan Electric Supply Co. 


THE foundation stone of the Stanhope street station, the first 
of the St. Pancras vestry, has been laid. The plant will be 
capable of supplying low tension current to serve 10,000 incandes- 
cent lamps of 16 c. p. simultaneously, and at the same time high 
tension current will be provided on a separate set of mains to serve 

ublic lights in the streets, to the extent of 90 ten-ampere arc 
ighte, or a larger number of lamps of equivalent candle-power at 
the outset. | 

There will be nine low tension, and two high tension dynamos, 
one of each sort serving as a standby or reserve. All the dynamos 
will be driven direct by triple expansion condensing engines. 
There will be six sets of batteries or accumulators (capable of 
serving 800 or 900 lights) to work all the lights in use at periods of 
minimum demand when the engines and dynamos would not be 
working and they will further act as an additional standby or 
reserve. 

Provision is made at the outset for 5 miles of distributing 
mains which are designed to carry current for 25,000 incandes- 
cent lamps of 16 c. p. in use simultaneously, and separate mains 
are provided for the public street lighting. 

he St. Pancras parish now remains intact in the hands of the 
vestry for the purpose of distributing electrical energy under a 
provisional order obtained in 1888. No company has as yet suc- 
ceeded in obtaining powers within the area. 

The report of the Metropolitan Electric Supply Co. states that 


_while it is impossible until the accounts have been audited, to 


review the financial position in detail, the directors are of opinion 
that the prospects of the undertaking are such as to warrant them 
in looking forward to a satisfactory dividend being earned in the 
ensuing year. During the fourteen months which have elapsed 
since the company obtained Parliamentary powers upwards of 
forty miles of electric light mains have been laid in pipes under 
the streets of the principal thoroughfares of the company's dis- 
tricts. Current is at present supplied from four central stations. 
H. 8. 


Lonpon, Nov. 8, 1890. 


Electrio Light in Chagford.—Underground Circuits in Berlin and 
Vienna.—Traction in France.—A Controversy at Leamington.— 
Eleotric Light in Belgium.— Electrical Trades Section and Over- 
head Wires.—Metropolitan Electric Supply Company. —Institution 
of Electrical Engineers.—The Channel Telephone.— Halifax and 
Bermuda Cable.—Oentral Stations in Germany.—Telephones іп 
France.—Train Lighting in Hungary. 


ANOTHER illustration of the spirit of progress shown in small 
villages comes from a place named Chagford. Here a inillwright 
and machinist has taken an old mill which has been uninbabited 
for several years and intends to supply the inhabitants with elec- 
tric light. Power will be obtained from a large water wheel. 
Dynamos are installed, and already current is being supplied. 

The results obtained with the underground telephone circuits 
in Berlin have been so successful that the Imperial Post Office is 
5 experiments. Telephone cables are now laid be- 

erlin and Küstrin, and Berlin and Hamburg. I hear that 
experiments have been made in this direction by the Vienna 
Postal authorities. 

The action taken about a year ago by the French Electrical 
Accumulator Co. of placing several accumulator cars on the 
Levallois and Madeleine line has been followed up by another 
company. Cars worked by storage batteries are to run between 
the Palais de l'Industrie and the Place de la Concorde. 

A controversy likely to be carried on by the lawyers has arisen 
between Messrs. Chamberlain and Hookham, electrical engineers, 
and the can neon Corporation. It is said that the light supplied 
by the firm is below the standard, and on those grounds payment 
is refused. On the other hand, the contractors consider the tests 
unfairly carried out. They will ask the Board of Trade for a pro- 
visional order enabling them to supply the whole of the borough 
with electric light. This is a most doubtful policy. Many of the 
companies here apply for powers, forgetting that before they are 
granted the consent of the local authorities must be obtained. 
Failing to gain the permission, they sacrifice half the deposited 
sum, which is by no means an inconsiderable amount. 

The Belgian town of Ninone, situated about fifteen miles to 
the westward of Brussels, is the first town in that country to 
adopt the electric light. It is а curious fact that this place was 
the first to adopt gas. The concession granted to the gas com- 
pany ро on the 30th of September last, and the municipalit 

aving decided to abandon gas, have entered into a contract wit 
an electric ipar company of Brussels to supply light for thirty 
years. The lighting is to include streets, squares and public 
places, as well as private dwellings. The installation comprises 
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two large boilers, two Ridder епдїпев of 20 n. p. each, two Siemens 
dynamos of 16,000 watts and two batteries of Tudor accumulators 
capable of feeding 600 lamps for six hours. The distribution is 
effected by means of overhead wires. The old gas lamp fixtures 
will be used. The cost will be rather lees than that charged for 


A meeting of the members of the Electrical Trades Section of 
the London Chamber of Commerce took place on Monday. Mr. 
Crompton, in his capacity of chairman, spoke with considerable 
emphasis on the subject of the Board of Trade Rules relating to 
overhead wires. Two most important rules have been embodied, 
which, if persisted in, will preclude the possibility of the exten- 
sion of electric lighting in town. The first of these rules says that 
every wire whatever its thickness shall have a rubber coating of 
the thickness of one-tenth of an inch, and on the top of this 
there shall be the usual braiding or tape. The Silvertown India 
Rubber Company state that the cost of a wire insulated in the 
prescribed manner would be £80. The cost of the wire which this 
same company guaranteed to be absolutely safe is £28. This 
being the case, it is natural to suppose that firms who had over- 
head wires erected before the advent of the rules feel vexed. In 
the case of Messrs. Crompton, an installation at Chelmsford, 
havingthirty-nine miles of conductors, is, as therules stand, illegal. 
The Brush Company, the English representatives of the Thomson- 
Houston system, have also overhead wires which are affected 
in the same way. Another rule makes the use of suspenders 
necessary, although it is held by contractors that they answer no 
useful purpose whatever. 

It was finally decided by the Chamber of Commerce that 

further pressure should be brought to bear on the officials of the 
Board of Trade, and in the event of this not having effect the 
question will be brought forward in the House of Commons. 
I gave a few particulars in my last letter about the Metropol- 
itan Electric Supply „орау culled from their annual report. 
At the meeting held last Friday the chairman, Sir John Pender, 
made some very interesting remarks. At the previous meeting 
held six months ago they were supplying current to 15,000 lights 
consumed by 58 customers. Now, they supplied 40,000 lights to 
800 customers, a far larger number than was supplied by any 
other company in the United Kingdom. They had contracts in 
hand for 10,000 more and applications were made every day. The 
area in which this company works has on its surface the principal 
theatres, and everyone takes a heavy supply of current. Testi- 
moniales were read from the managers of these places and all 
expressed the utmost satisfaction with the light. 'The following 
table of this year shows a great increase. In March they had 16,000 
lights, April, 19,000; May, 21,000; June, 22,000; July, 23,000; 
August, 50.000 ; September, 33,000 ; October, 36,000 ; November, 
40,000. The detail work showed the same satisfactory state, and 
though the company do not declare a dividend it is said they have 
made £10,000 during the past six months. The doings of this 
company I may add are watched with great interest over here. 

e annual dinner and soiree of the Institution of Electrical 
Engineers will be held next week. Among those expected to be 
present are the Postmaster-General, Attorney-General, the Presi- 
dents of the Royal Society, Chemical Society, and the Institution 
of Mechanical Engineers. 

The French section of the 5 line and cable, which is to 
connect London with Paris, has been completed. It consists of 
two bronze wires parallel, and crossed at intervals to diminish 
the effects of induction. There will be direct telephone commu- 
nication between London and Marseilles, and London and Rome. 

The daily journals here announce that the Halifax and Ber- 
mudas Company's cable has been duly tested and à certificate 
granted by the government. 

According to statistics there are twenty-one central electric 
20975. stations in Germany. The horse- power employed is 
20, 975. 

The management of the Royal Hungarian State Railway has 
resol ved to introduce the electric light in their trains. H. S. 


Lonpon, Nov. 12th, 1890. 


INSPECTION INVITED OF THE NEW YORK TELEPHONE 


EXCHANGE. 


So far from holding its patrons at a distance, the Metropolitan 
Telephone and Telegraph Co. invites them to learn for themselves 
how the work is done, so that with fuller knowledge there shall 
be an рр rial e of the efforts made to maintain every depart- 
ment at the highest efficiency. Mr. David B. Parker, the general 
manager, has issued the following pleasant circular : 


You are cordially invited to visit, at your convenience, our Exchange at 18 
Cortlandt street. e think you would be iaterested in witnessing the practical 
working of the telephone system in our operating room, where the largest and 
most expensive switch-board ever constructed is ia use, and we believe the visit 
would result in mutual advantage in our relations. An exchange of sugges- 
tions as to use of the telephone, between officiala of the company who are de- 
voted to the subject in hand, and subacribers who are relying upon the telephone 
system as an important business necessity or social convenience may contribute 
toward improvement ín service. 
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CHICAGO. 


The Forsyth Electric Elevated Road.—Electric Light Consolidation 
in Milwaukee.—The Love Electric Traction Co. 


A NEW system for elevated roads to be operated by electricity 
has recently been devised by R. C. Forsyth and a company has 
been organized to build a line from East Chicago and mmond 
through the Calumet district, to connect with the down-town 
cable lines and use this system. A working model has been com- 

leted and is to be seen in operation in one of the rooms of the 
kery. It is proposed to obviate the objectionable features of 

the present systems of elevated roads by doing away with the 
heavy upright posts and overhanging structure. At each street 
corner a steel tower is erected, about 45 feet high, having four 
spreading columns, or legs, after the manner of the Eiffel tower. 

e four columns spring from the corner curbs and form a double 
arch over the street corner. Over these towers, a three and a 
half inch steel wire cable extends, forming the roadway founda- 
tion. Beneath this cable and connec to it by ties are two 
longitudinal iron beams which are the basis of the track. The 
tracks are covered by common railroad rails which are 16 inches 
apart. The ties and struts are so arranged that the structure is 
rigid and the track maintained at a uniform level. The car is of 
the size of a regular street car, but with the wheels upon the roof 
instead of under the floor. The gears of the cars are two inverted 
trucks of four wheels each which extend above and rest on the 
rails, and the arrangement of the trucks is such that in the case 
of a broken wheel or axle the car cannot leave the track. The 
wire carrying the current instead of being exposed to the 
weather is covered and placed between and under the tracks. The 
trolley wheel follows this wire and the connection is free from 
sleet or snow in bad weather. The stations for receiving - 
gers will be elevated to the level of the car and it it is diaimed 
that by the new system the advantages gained are numerous. 

Since the purchase of a controlling interest in the Edison In- 
candescent Light and Badger Electric Light plants in Milwaukee 
by the Villard syndicate, an effort has n made to secure an 
amended franchise from the Common Council allowing the con- 
solidation of the two companies under one management. This 
has been obetinately opposed by some of the aldermen on the 
ground of creating a monopoly. After a long fight in the Council 
the amended ordinance has been ordered to а third ing, the 
company agreeing to furnish free to the city the electric power to 
operate ten of the down-town bridges thereby making a saving to 
the city annually of $10,000. 

The Love Electric Traction Company is a new concern organ- 
ized with the object of changing street car lines now being run by 
horse or other power into an electrical underground system. The 
method to be employed is a new conduit of uliar construction 
made without bolts or screws and so fastened together that it can 
be readily taken apart to get at the wires within. A slot is used: 
in the conduit similar to that in the cable lines and the first elec- 
trical street railway conduits built. The incorporators are Judge 
H. N. Hibbard, J. C. Love, and A. G. Wheeler, with a capital 
stock of $10,000,000. It is 1 to thoroughly test the system 
and erect car shops in the neighborhood of Chicago. and manu- 
facture not only their own cars, but all the other adjuncts of the 
system. It is expected that cars will be in operation in the early 
spring. 


Cuicaaco, Nov. 27, 1890. 


PITTSBURGH. 


McKeesport Electric Railway.—The Central Electric Railway, of 
Beaver Falls.—_A New Electric Line to Homestead.— How Elec- 
tricity Has Resuscitated a Horse Road. 


THE McKeesport Electric Railway Company and the Baltimore 
and Ohio Railway Company are indulging in a little controversy 
just now. All the trouble has been caused by a crossing on Main 
street, McKeesport. The electric railway company’s line, which 
runs along Main street, has to traverse the B. & O. tracks on 
this thoroughfare, and the street railway management proposes to 
pave the crossing with block stone, while the railroad e de- 
sire to use plank on the crossing. Until both corporations come 
to an agreement on this point the electric railway company will 
not be able to run across the B. & O. tracks. e electric rail- 
way lineis otherwise nearly completed, it uiring only the 
putting up of the pole line to finish the construction of the line. 

The Central Electric Street Railway Company, of Beaver 
intends to run an electric road from Rochester to Beaver 
Beaver Falls, a distance of about eight miles. At West Bridge- 
water a branch will extend to Rochester, across the big Beaver 
bridge, the Rochester end of which will be raised 20 feet, thus re- 
ducing the grade into the latter place. The work of raising the 
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bridge will be done by ithe Pennsylvania Company, which con- 
templates onanging the grade at this place. The capital stock of 
the company is $60,000, and the corporation is headed by the 
most prominent business men of Beaver Falls. Rights of way 
have uen сапка the company in nearly all the towns in the 
Beaver valley. 

An ordinance has been granted the Duquesne Traction Com- 
pany, of this oily. giving that corporation the privilege of using 
the tracks of the Market and those of the Grant Street Electric 
Railway Company as wellas the tracks of the Central Passenger 
Railway Company. These roads will form the loop in the down- 
town portion of the one Traction Company's system. 

The Second Avenue Electric Street Railway Company com- 
menced a few days ago to extend the tracks of its line from the 
Glenwood terminus in this city towards Homestead. The latter 
pace is a suburb of Pittsburgh, about eight miles from this city. 

o build an electric road to that town is connected with a good 
deal of expenses, it requiring the erection of a bridge across the 
Monongahela river. This, however, is not going to deter the 
promoters of the new enterprise, because they feel confident that 
the road will be a success from the very start. The accessibility 
of Pittsburgh from Homestead is at present very defective, but 
the proposed electric street railway will form a straight line of 
communication from one to the other. The company intends 
to have new double truck cars built for the new road, and it has 
been decided to run the cars at a speed by which the passengers 
will be taken from Pittsburgh to Homestead in 45 minutes. ‘The 
management of the Second Avenue Electric road promise to 
bave the entire road in operation by next fall. 

The Second Avenue Electric road has been one of the most 
successful street car lines in this city since it changed its motive 
power from horses to electricity, The road began to run the 
electric cars last April. Before that it was considered one of the 
worst street car lines in the city, in fact nobody would patronize 
the company's line unless compelled to. Of course the result was 
that the stockholders never received any dividends on their in- 
vestment, which certainly prevented them from putting any more 
cash into it than they could help. Since the motive power has 
been changed, however, the property has considerably increased in 
value. The stock is now quoted on the local stock exchange above 
par, and the fact that the management has decided to incur the 
expense of extending the line to Homestead proves that they 
must have made money. This is another evidence that where a 
horse car road may be a failure an electric road can be a great 
success. 


Pirrssuras, Nov. 14, 1890. 


BOSTON. 


Mr. B. 8. Flanders Appointed Inspector of Wires— West End Railway 
Work. 


AT a meeting of the board of aldermen held this week, on 
motion of Alderman Folsom, the confirmation of the appointment 
of Brown 8. Flanders to be an inspector of wires under the statute 
and ordinance recently passed, was carried unanimously. 

So great has become the immediate necessity for more power 
for the electric system of the West End Street Railway Company 
that they have ordered three more McIntosh and Seymour engines 
and twelve 80 horse-power Thomson.Houston generators, to be 
installed temporarily inthe permanent boiler house of the new 
power station on Harrison avenue. Work is now begun on the 
erection of the ponen boilers, but sufficient room will be left 
on one side of the boiler house for the temporary reception of 
these engines and generators. Steam will be furnished by the 
permanent boilers, and the new smokestack which isall but com- 
ps will be used. It is now an assured thing that Boston will 

ve an electric elevated road, whichever actual route may be 
adopted, and the plans for the construction of the road are now 
being made. "When this project actually takes shape, there will 
be a necessity for about 25,000 more horse-power, and the West 
us Company are now giving this matter their careful considera- 
on. 
Вовтои, Nov. 29, 1890. 


FRANCISCO'S '* MUNICIPAL LIGHTING." 
The National Electric Light Association has now issued, as 


voted by the members at Cape May, the paper read there by Mr. 
M. J. Francisco, on Municipal Lighting." Asa supplement to 
the pa 


, which has attracted a large amount of attention, is 
printed correspondence with Prof. J. B. Barrett, of Chicago, as to 
the failure of the latter to take up and answer the statements of 
Mr. Francisco relative to Chicago city lighting, as he had prom- 
ised. Prof. Barrett, on his part, complains, it appears, of bad 
faith on the part of the Association in letting the Francisco paper 

o out broadcast, before-hand, without waiting for his statement. 

e says he is still ready to prepare the report on Chicago work if 
it is wanted. 
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SOCIETY AND CLUB NOTES. 


BALL OF THE CITIZENS' CO., BROOKLYN. 


The Aid and Benefit Association of the Citizens! Electric Illu- 
minating Co., of Brooklyn, will give its fourth annual ball, on 
December 5. J. Supple is president of the association; E. Rey- 
nolds, secretary ; B. F. Rush, vice-president and J. R. Barefield, 
treasurer ; E. F. Peck and L. Duncan are trustees, and J. Duncan 
is chairman of the executive committee. The ball committee are 
T. Duffy, G. Hughes and A. J. Moran. 


VISIT OF THE NEW YORK ELECTRICAL SOCIETY TO AN 
EDISON STATION. 


On Tuesday evening, November 25, the New York Electrical 
Society made a visit of inspection to the fine Twenty-sixth street 
station of the Edison Electric Illuminating Co. They mustered in 
good number and were received by Mr. E. R. Bowker, vice-pres- 
ident of the company, who made an interesting address of wel- 
come detailing the work of the company, the scope of its service 
and supply, and touching upon various points of station equip- 
ment. . John Van Vleck, the chief electrician of the company, 
with others of the staff then took the visitors in hand, and start- 
ing from the р of the building escorted them in parties through 
every floor, i aining all the special features of interest in each 
department. This поспріес some time, as an opportunity of such 
a kind is rarely afforded. When the visitors reassembled on the 
dynamo floor, they were given an excellent collation, the hoepital- 
ity of the company being in this respect, as otherwise, of the 
most cordial and profuse nature throughout the evening. Due 
acknowledgments were tendered to President Spencer Trask and 
his associates, by Prof. F. B. Crocker, Mr. C. O. Mailloux and Dr. 
Otto A. Moses, in tbe name of the society, as its officers, for the 
kindness and attention shown the members. 


DINNER AT THE NEW YORK ELECTRIC CLUB. 


A dinner will be given at The Electric Club, Thursday evening, 
December 4th, costing $2.00 per plate, exclusive of wines. Each 
member is entitled to bring one guest, and notice must poeitivel 
reach the club not later than Wednesday morning, December 


‘There will be after-dinner speeches, and music, etc., provided by 


the committee on entertainment. It is the intention of the com- 
mittee to have these social occasions alternate with the regular 
monthly lectures of the club, which occur every third Thursday 


ELECTRICAL DEPARTMENT, BROOKLYN INSTITUTE. 


On Friday, December 5th, at 8 P. M., a lecture will be delivered 
in the lecture room of the Y. M. C. A. building, by Mr. Ralph W. 
Pope, secretary of the American Institute of Electrical Engineers, 
on Electrical Engineering: Its History and Possibilities." The 
e will be interesting and is likely to attract a large 
audience. 


COLLEGE NOTES. 


NOTES ON ELECTRICAL ENGINEERING DEPARTMENT AT 
CORNELL UNIVERSITY. 


At the meeting of the Electrical Association on the 10th Nov., 
Instructor Saunders gave his method of determining the direction 
in which lines of force circulate about a wire in which a current 
is flowing, the basis of his method being the assigning to the · line 
of force the quality of elasticity. 

On the 17th, . Lindsay, '91, described the Wenstrom dy- 
namo, a very remarkable feature of this dynamo being the low 
speed of 800 to 400 revolutions at which it is run. 

A new belt-testing apparatus has been added to the equipment 
of Sibley College through the kindness of Wm. Sellers & Co. The 
principa] feature of this apparatus is a costly dynamometer that 
is peculiarly adapted to practical belt-testing, and is а most valu- 
able acquisition for the college. 

Herschel, 90, is in the employ of the Thomson- Houston Co., at 
Boston, as draughtsman. R. G. Thompson is making an investi- 
gation of the Thomson. Houston arc machine, similar to the one 
made of the Stanley dynamo by Tobey and Wallbridge last year. 


NASHUA, N. H.—The first electric car ever run in this city 
began its trips on November 21st at the yard of the Nashua Manu- 
facturing Company. It is a broad gauge track, used to carry the 
finished cloth from the cloth room to the storehouse. When the 
road is completed it will be about half à mile long and comprise 
both narrow and standard gauge tracks. 


630 
REPORTS OF COMPANIES. 


FORT WAYNE ELECTRIC CO. 


The treasurer of the Fort Wayne Electric Co. makes the follow- 
ing report to stockholders of businees for the six months ending 
Aug. $1, 1890: Sales after deducting commissions, $807,545 ; net 
profits, $161,207; surplus March 1, $172,834; total, $833,541; 
dividends May 15, $90,000; present surplus, $245,541. The net 
profit for the ey six months has been over 4 per cent. on present 
capital of $4,000,000. By careful estimate of the value of assets 
the face value has been reduced more than $800,000. The increase 
in the number of local companies using the Fort Wayne system 
during the past six months was 24, making the total number at 
present 128. The manufacture of dynamos and lamps will here- 
after be conducted at the new factory at Fort Wayne instead of at 
Brooklyn, N. Y., thus effecting a large saving in cost. 


AMERICAN BELL AND WESTERN UNION. 


The Boston News Bureau says :—The attacks on Western Union 
and the strength of the Bell Telephone are calling attentiou to the 
relationg between these two properties, and we are asked the date 
of the expiration of the famous telephone cortract, under which 
the Western Union sold the Edison aud all its telephone patents 
and claims to the Bell Telephone Co. for 20 per cent. of the Bell 
Co.'8 telephone rentals. From this source the Western Union 
Telegraph Co. has now an annual net income of over $500,000. 
This contract was made Nov. 10, 1879, as for Nov. 1. Jt is for 17 
years, in order to cover the lives of all the then existing patents, 
and wil expire Nov. 1, 1896. At that date there n be no 
quarrel, as there will be practically no instrument rental to quarrel 
about. The Bell Telephone Co. will then derive its income from 
the Long Distance Telephone Co. and from its stocks in local tele- 

hone companies, majority control of nearly all of which it now 
The Western Union, however, is a considerable stockholder 
in the Metropolitan or New York Co. With the Bell Telephone 
Co. controlling the copper wire service of the country, telephone 
competition will prove more futile than have the attempts to 
duplicate the service of the Westean Union in the telegraph field. 
The Bell Telephone patent first issued expires March 7, 1898. The 
second Bell patent, covering the magneto field, will expire Jan. 
80, 1894. The serious phase of the Western Union-Bell relations 
lies in the fact that the Bell Telephone Co. is building a self-sup- 
porting long-distance telephone system through thecountry, which 
will give it the most perfect telegraph system, at absolutely no 
additional cost for construction or maintanence, except the few 
dollars required for telegraph keys and sounders on the telephone 
desks. It has been demonstrated to the satisfaction of the Bell 
ple that a telegraph business can be done upon the telephone 
ines perfectly and without any interference or disturbance of the 
telephone business upon the same lines at the same time. The 
telephone circuit, which now sh pe two copper wires for speech 
between cities, will furnish two distinct telegraph wires for four 
Morse operators working at the same time. 


A RECONSOLIDATION OF THE RICHMOND COMPANIES. 


The two passenger railways and the three electric light and 
power companies of Richmond, Va., have furmed a consolidation 
under the new name of the Richmond Railway and Electric 
Company. The deeds of sale were recorded and a mo e of 
$7,000,000 to the Atlantic Trust Company was executed. The 
companies going into the combination are the Union Passenger 
Railway Company, the City Railway Company, the Virginia 
Electric Light and Power Company, the Old Dominion Electric 
Light and Power Company, and the Richmond-Schuyler Electric 
Light and Power Company. The new concern holds all propor 
ties of the original companies and assumes all indebtedness. e 
mortgage given the Atlantic Trust Company secures 2,000 $1,000 
gold bonde. running thirty years at five per cent. The money 
thus raised is to pay off a small indebtedness and improve the 
various plants and replace railway tracks and rolling stock. 


STOCKS AND BONDS. 


THE SPANISH-AMERICAN LIGHT AND POWER COMPANY, consol- 
idated, of New York, has filed a certificate at Albany that its 
capital has been increased from $3,000,000 to $4,000,000. The 
record also states that the entire capital of $3,000,000 was issued 
in payment for property necessary for the business of the com- 
pany and that the existing debts are $980,879.45. 

o, has filed a 


THE BELDING MOTOR AND M'r'a Co., of Chi 
certificate of increase of capital stock from $1,000,000 to $2,000,000. 
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LEGAL NOTES. 


THE PROPOSED MUNICIPAL PLANT FOR PEABODY, MASS. 


The supreme judicial court heard evidence recently at Salem, 
on the petition to enjoin Peabody from spending money on an 
electric light plant. The questions raised were: 1. Whether a 
town may without special legislative authority incur a large ex. 
penditure for the erection and maintenance of an electric light 
plant for the pur of lighting its streets. 2. Whether, if a 
town may lawfully do this, it may incur a larger expenditure 
than would be necessary for such purposes with a view of selling 
electric light for commercial purposes to the public generally. 
The defendant town introduced evidence tending to show that the 
committee did not propose to do more than to provide a plant for 
street lighting purposes, but as it is clear that the validity of the 
action of the town is to be determined by the terms of the vote 
and not by the subsequent action or the present intention of the 
5 the petitioners propose to disregard this evidenoe 

together. 

he public statutes do not authorize a town to maintain an 
electric light plant for the purpose of lighting its streets. In order 
for towns to establish water systems they have to get legislative 
permission. If a town can establish an electric light plant and 
manufacture electric light, it could have and can now establish a 
gas plant. Prior to this pro action no town has undertaken 
to establish either a gas or electric plant. It is despotically taking 
the control of capital from its owners and transferring it to 
others. If they can embark in manufacturing, why not in mer- 
cantile pursuits of any and every description. In the case at bar 
the vote of the town plainly contemplated the erection of a plant 
for commercial purposes as well as for public purposes. 

It is alleged that there is not any intention of using the plant 
for the purpose of supplying surplus lighting power to private 
persons, and that there is not likely to be any surplus power 
which can disposed of. It has al y been determined that the 
constitution permits towns to appropriate money to establish and 
maintain a plant for lighting the streets by electricity. If it has 
such power, its means to be adopted are entirely within the power 
of the town to determine. The defendants contend that the town 
has power to light its streets by expi ess statute provision and by 


usage 


SUIT AS TO USE OF THE WORDS “ELECTRICAL SUPPLY." 


Recently suit was commenced in the United States Court 
against the Great Western Electric Supply Co., of Chicago, by 
the Electrical Supply Co., of the same city, the latter company 
wishing to establish their exclusive right to the use of all parts of 
their firm name. They were the first to adopt the name *' Elect- 
rical Supply," but during recent years many other companies 
have taken practically the same name and there has resulted a 
confusion, which, it is claimed, is detrimental to The Elect- 
rical Supply Co. This company intend also to bring suit against 


other companies using the words ‘‘ Electrical Supply," and hope 
to 5 a precedent through the courts as to their titular 
rights. 


NEW ENGLAND SHOE AND LEATHER ASSOCIATION vs. EDISON 
ILLUMINATING CO., OF BOSTON.—COMPULSORY SERVICE. 


The State Board of Massachusetts Electric Light Commissioners 
has rendered a decision in the case of the New England Shoe and 
Leather Association and others against the Edison Illuminating 
Company, which is 15 both in itself and as a precedent. 
The Shoe and Leather buildings on Bedford and Kingston streets 
each contain steam power and an electric light plant with incan- 
descent lamps. The petitioners desire the current from the Edison 
wires when the dynamos in the building are not running, 
especially after six o'clock in the evening. The Edison Company 
objected to supplying the current, chiefly on the ground that the 
buildings are not furnished with Edisonlamps. It putin evidence 
a contract dated Jan. 26, 1836, with the parent Edison Company. 
whereby, as it claims, it agreed not to use or supply current for 
any but Edison lamps. 

The commission holds, however, that the provision fin the 
United States Constitution prohibiting a State from passing any 
law ‘‘impairing the obligation of contracts" does not di 
the police powers of the Legislature, and, therefore, that a com- 
pany chartered for the express object of selling light and elec- 
tricity, and given the privilege of occupying the highways with 
its wires and structures, should be under obligation to furnish the 
same when it can conveniently be done. 


AYER, Mass.—The Ayer Electric Light Co., Dr. B. H. Hart 
well, president, intend taking immediate пере toward putting in 
a system to comprise Ayer, Shirley and Groton. The Groton 
Episcopal School will also be supplied. | 
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Measurement :— 


INVENTORS' RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 


ISSUED NOV. 25, 189o. 


Alarms and Signals ;— 


Elevator Signaling Apparatus, R. P.Garsed, 441,150. Filed May 6, 1890. 

An anounciator in elevator, a series of flexible conductors from the annun- 
ciator to a fastening point in the wall of the shaft, and from thence to actua- 
ting devices upon the several floors, & supporting bracket having a flange 
with poles for attachment thereon, and a flared and channeled part or parta 
for holding the conductors in place. 


Electrical Call, Lighting and Alarm System, C. A. Hale, 441,157. Filed 
Dec. 28, 1889. 

A system of circuits, switches, annunciators and bells, especially designed 
for hotels, whereby the following results may be effected: A call by a 

est in any room to the office ; a call to any room or to all the rooms from 
fio отсе; automatically sending a call to any room, or any number of 
rooms, at any given time; sending a call to any room or any number of 
rooms from the office at will and simultaneously lighting the gas or electric 
lights in such room or rooms ; automatically calling one or more rooms and 
lighting the gas or electric light therein at an ven time; sounding an 
alarm on one or more floors simultaneously an automatically turning on 
the light on such floors on which the alarm is sounded. 


Annunciator, C. W. Holtzer, 441,304. Filed Aug. 19, 1890. 

Details of construction of the frame work for supporting the magnet and 
armature and the drop in the proper relations to one another, and to secure 
certainty of operation. 


Distribution :— 


Device for Transforming and Controlling Electric Currents, O. A. Enholm, 
441,542. Filed Feb. 20, 1890. 

Obviates the excessive sparking and formation of arcs encountered in 
transformer systems when a tory or intermittent current is employed 
by causing the primary circuit to be interrupted in 4 vacuum between solid 
conducting electrodes. 


Dynamos and Motors :— 


Armature- Body, C. A. Lieb, 441,246. Filed Sep. 18, 1800. 

A series of discs of iron and insulating material, a tube through the centre 
of them, the ends of which are turned over or середе the outer 
discs, and stay rods longitudioally between the tube and the periphery of 
the dísc, the ends of which are also turned over against the outer disc. 


Dynamo-Brush Clamp, T. Reese, Jr., 441,256. Filed July 22, 1890. 


A trame adapted to pass over and clamp the end of & brush near to the 
end in contact with the commutator ; particularly adapted to brushes 
made of several sections. 


Method of Winding Dynamo-Armatures, C. E. L. Brown, 441,891. Filed 
Feb. 5, 1800. 

Claim follows : The method of winding dynamo-armatures, consisting in 
winding опе layer of wires upon the drum, placing a suitable continuous 
insulation upon said layer of wi and then winding a second layer of 
wires upon the insulation, substanti as set forth. 

Wire Joint for Commutators, W. E. Harrington, 441,487. Filed Aug. 28, 
1890. І 

Tho commutator plate із provided with a longitudinal orifice to receive the 
wires which are first cove with a sleeve adapted to fit the orifice snugly; 
the wires are then secured in positon by screws or other mechanical means. 


The two wires are sharply twisted upon each other after insertion into the 
sleeve and before insertion into the commutator. 


Galvanic and Thermo Electric Batteries :— 


Electric Battery Connections, H. J. Brewer, 441,180. Filed Sep. 5, 1890. 


Second claim as follows: In an electric bat , the combination, with 
& carbon element, of a zinc connection and a metal arran intermediate 
of the zinc connection and the carbon element, and of such character that 
it will not produce any r galvanic action in connection with the 
carbon element, substantially as specified. 


Galvanic Battery, О. A. Enholm, 441,408. Filed April 21, 1890. 


A cell with an internal cup forming two compartments with a removable 
frame бирре by the cup and insulated from it, the frame supporting both 
пе positive and negative electrodes, one of which is insulated from the 

rame. 


Lamps and Appurtenances : 


Manufacture of Incandescent Electi іс Lamps, A. Bornholdt, 441,127. Filed 
Mar. 19, 1890. 

Process of creating a vacuum with the aid of a multiple Kopper- one 
sto inside the other—the process consisting in firet holding the vessel 
in inverted position allowing the auxiliary stopper to drop open, then a 


plying the vacuum process, then reversing the vessel and causing the auxili- 
ary stopper to close the passage and sealing the vessel. 


Incandescent Electric Lamp, A. Bornholdt, 441,128. Filed Mar. 19, 1890. 
Amplification of the above. 


Means for Hanging Electric Lights, T. J. Lynch, 441,248. Filed Dec. 18, 
1889. 
An 'noepondont hook rigidly attached to the frame work of the lamp, the 


end of the hook being adapted to ride up over and grip the suspension cord 
ог cable when the lamp is raised. 


Arc Lamp, O. A. Euholm, 441,348. Filed Feb. 20, 1890. 


Claim 1 follows: In an arc lamp, the combination of the regulator-rollers 
mounted on resilient supports and provided with breaking-rollers, and a 
carbon-holder arranged to operate in connection therewith, substantially as 
and for the purposes set forth. 


Pyrometer, W. S. Hensley and W. Н. Grindley, 441,488 Filed April 23, 1889. 

Claim 1 follows: 

In an electric heat-measuring device, a resistance device consisting of an 
earthenware core upon which is wound a coil of wire and a cove of 
earthenware or like fire-resisting material through which the term or 
leads of the wire coil in combination with a Wheatstone bridge with 
which the terminals of the said coil are connected, substantially as described. 


Metal Working :— 


Method of Electríc Welding and Metal Working, M. W. Dewey, 414,401 
Filed Sept. 5, 1800. | 

Consists in connecting the bar or blank with one terminal of an electric 
generator, embedding по part of the bar or blank to be worked in a yielding 
bed of conducting mate connected with the other terminal of the electric 
generator, and passing a suitable heating current through the bar or blank 
also includes the magnetization of the bar or blank while under operation. 


Miscellaneous :— 


Flash-Light Photographic Apparatus, W. H. Harbeck, 441,158. Filed Apr 
30, 1890. 


First claim follows: In a photographic flash-light apparans, а friction- 
plate, match, and match-holder, in combination wich an electric circuit. and 
magnet adapted to control such match and friction- plate, substantially as 
shown and described, for the purpose specifled. 


Rheostat, J. Doyle, 441,208. Filed Aug. 1, 1889. 


Claim 1 follows: A rheostat or resistance formed of а cylinder of earth 
enware, having & grooved surface and resisting material in much grooves 
and connections for the electric conductors, substantially as specified. 


Automatic Electric Gas-Lighter, L. R. 8. White, 441,458. Filed May 28 
1800. 
For turning on and off a gas jet and when turning it on to light it. 


Apparatus for and Method of Registering and Indicating the Course 
and Position of Marine Vessels, J. O'Neil, 441,579. Filed July 23, 1890. 


Mechanical and electro-magnetic devices controlled by a revolving wheel 
carried upon a ship's log, whereby the position of the ship may be indicated 
upon a terrestrial globe on board. 


Electrical Switch, G. Schultz, 441,588. Filed July 29, 1890. 


A hand switch, specially applicable for use in circuits of high potential ; a 
wide distance is provided between the contacts. 


Coin-Operated Shooting Gallery, A. M. Coyle, 441,618. Filed Aug. 81, 1889. 


Claim 8 follows: 


Th» combination of the shooting device connected with its support by a 
universal joint, a target, an electric circuit, and a contact-maker мн to 
close said circuit when the target is struck by a projectile from said shooting 
device, substantially as described. 


Electrical Thermostat, C. H. Shaffer, 441,622. Filed May 9, 1890. 


A thermostat on the open-circuit plan, Век орев by а link of fusible alloy; 
upon the melting of the the circuit is cl , 


Railways and Appliances : 


Contact-Trolley for Electric Railways. N. C. Bassett, 441,192. Filed July 
21, 1800. 


Spring is so arranged and connected with the trolley that when the latter 
flies up to its highest position upon jumping the conductor it is automatic- 
ally freed from the action of the spring. 


Trolley for Electric Railway Cars, N. C. Bassett, 441,128. Filed July 26, 1890. 


Similarto above ; when the trolley jumps the wire the opera spring is 
automatically relieved of its peter he ear qp 


Electric Street Railway System, M. Wheless, 441,210. Filed March 15, 1890. 


Claim as follows : 


The combination of a continuous power-line, a trolley-line composed of 
sections insulated from one another, & car hav thereon & motor-circuit in 
electrical connection with the trolley-line, a 1 circuit, part of which cor- 
taining the source of electricity is on the car, and a swi between the local 
and the trolley-line and power-line, whereby when the local is closed a sec- 
tion of the trolley-line is connected to the power-line, as set forth. 


Electric Street Railway System, M. Wheleas, 441,211. Filed May 3, 1890. 


Amplification of the above ; addition of a contact-preserver between the 
wer-line and the trolley-line section, which maintains the contact after the 
ocal makes it and until the car leaves the section of the working conductor; 
also claims a continuous insulated power-line conductor and an uncovered 
working conductor in sections, insulated from one another, in combination 
with the other features. 


Conduit for Electric Railways, M. Wheless, 441,212. Filed May 12, 1890. 


Claim 4 follows : i 

A conduit for unde und electric railway systems, consisting of brackets 
made with cable-standards and spaced apart, the walls of the conduit run- 
ning from bracket to bracket and spaced apart at the top. cover-plates spaced 
apart and covering the between the top of the conduit-walis, one of 
said cover-plates being permanently and the other removably secured to the 
brackets, asset forth. 


Auziliary Contact for Electric Railways, M. Wheless, 441,213. Filed July 
14, 1890. | 


Claim 1 follows : 


The combination of a car having insulated wheels to which circuit-wires 
are connected, and the line of rails with an auxiliary contact located be- 
tween the wheels and the rails, as set forth. 


Electric Railway Cut-Out, M. Wheless, 441,214. Filed July 21, 1890. 


Electro-magnetic cut-out placed upon car for breaking a local circuit auto- 
асау when Ше power-line has been connected to а section of trolley 
e. 
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Insulated Brake, M. Wheless, 441,315. Filed July 21, 1890. 
Claim 1 is as follows: 


_A railway-car brake in combination with the brake beam, the rubbing part 
of the brake being electrically insulated from the beam, as set forth. 


Electric Railway System, M. Wheless, 441,216. Filed July 21, 1890. 


Arrangement of the magneto-electric device for connecting the power-line 
with the working conductor sections so as to make a sufficiently wide break 
when the working conductor section is cut out. 


Electric Railway System, M. Wheless, 441,917. Filed Aug. 27, 1890. 
The claím follows : 


In an electric reas system in which a local circuit operates an electro- 
etic switch in the main circuit, such local circuit paving a break, in 
combination with a switch lever at such break, provided witha spring 
which normally holds the lever in the break and the rheostat ‘in the main 
circuit, the lever of which crosses the switch-lever, and thereby moves the 
switch-lever against the spring, as set forth. 


Electro-Magnetic Switch for Electric Railways, M. Wheless, 441,218. Filed 
Aug. 27, 1890. 


Application of carbon contacte to terminals of electro-magnetic switch for 
connecting power-line with trolley-line sections. 


Electric Railway System, M. Wheless, 441,219. Filed July 21, 1900. 
Claim follows: 


The combination of an insulated power-line, a bare working-conductor or 
motor trolley-line in insulated sections, a bare local-circuit trolley-line in in- 
sulated sections, a car provided with a motor and a battery, a trollev in elec- 
trical connection with the motor and the motor trolley-line, another trolley 
in electrica! connection with the bat ery and the local circuit trolley-line, an 
electro- etic switch between the power-line an working-conductor, the 


ссы eire t being in electrical connection with the magnet of said switch, as 
se ; 


Trolley for Underground Electric Railways, 8. Е. Wheatley, 441,220. Filed 
July 21, 1890. 


Trolley especially adapted to use where the working-conductor or trolley- 
line is in sections. Two concavo-convex brushes carried upon a yielding sup- 
port and at a sufficient distance apart to insure contact with oneor the 
other section at points of separation. 


Conduit for Electric Railways, 8. E. Wheatley, 441,221. Filed Aug. 28, 1890. 
Claim 1 follows: . 


In an electric-railway system the working-conductor of which is under- 
ground, the combination of an open.slotted conduit DD upon brackets, 
& working-conductor in such conduit, supports for such conductor, and boxes 
separate and distinct from the brackets, and in which boxes the conductor- 
supports are secured, as set forth. | 


Telpherace System, J. E. Maynadier, 441,250. Filed Aug. 4, 1800. 


An improvement in the system of passing the vehicle through electro- 
magnetic coils. The vehicle or carrier is compound, made up of a number 
of coils connected together by hollow couplings. 


Conduit for Electric Railways, N. Seibert, 441,258. Filed March 5, 1500. 


A supplemental frame hung from arailway truck and having supplemental 
wheels, a housing containing electric conductor, a rocking support having 
contacts adapted to be brought against the conductor. 


Electrically-Propelled Vehicle, В. M. Hunter, 441,305. Filed Aug. 18, 1888. 
Claim 1 as follows: 


À car or vehicle having one or more compartments. in combination with 
two or more removable frames, each provided with a series of cells of bat- 
tery and having two terminal contacts arranged in said compartments, hand- 
aa sp devices movably secured within the apartments upon the car or 
vehicle for coupling up the terminals of the different series of cells of bat- 
tery, & circuit on the car or vehicle including said battery-cella and hand- 
couplings, and a translating device in said circult. 


Suspending Device for Electric Wires, W. B. Marks, J. G. Lauer and R. R. 
Ralston, 441,912. Filed July 24, 1890. 


An eleetrical conducting wire. a supporting wire above the conducting 
wire, and flexible suspenders between the posts upon which the supporting 
and conducting wires are sustained ; the suspenders comprising an аша 
ing portion having a transverse eye and a grooved periphery and being 
spaced at short intervals. 


Method of Operating Electric Brakes for Electrically- Propelled Cars, W.M. 
Schlesinger. 441,330. Filed Jan. 28, 1888. - 


Consists of first cutting the саг. motor out of the generator or supply cur- 
rent or circuit to convert said motor into a generator driven by the momen- 
tum of the car, and then successively using the armature-current of the 


motor and the line or supply current to successively actuate said brake 
appliances, 


Electrically-Propelled Vehicle, R. M. Hunter, 441,565. Filed Sept. 1, 1890. 


Essential feature is the combination with a car and its axles of two elec- 
tric motors, each of which is Sanporteo upon one side from a separate axle, 
y 


the other side being supported & yielding su rt connecting with a 
frame carried upon the ales independently of ‘he vehicle body and ar- 
ranged beneath the motors. 


Electric Railway, H. W. Libbey, 441,571. Filed Sept. 23, 1889. 
Claim 8 follows: 


A conduit for electric railways, divided vertically into two rts, one rt 
being slightly larger than the other and provided. at its lower end with a 
recess forming a gutter, the two parts being each provided with a flange that 
are connected together by bolts, the inner surface of both sections being 
coated with an insulating material, in combination with two rails, one above 
the other, the lower rail being supported by chairs secured to the bottom of 
the conduit, and the upper rail b clamps that engage the upper end of the 
оза rail and the lower end of the upper rail, substantially as shown and 
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Electric Railway, Н. W. Libbey, 441,572. Filed Oct. 9, 1899. 


Consists in forming the rails hollow, covering the inner surface with 
insulating material and suspending the electric conductor therein ; also 
includes special devices for contacts between the motor and the conductor. 


Secondary Batteries :— 


Secondary Battery, G. E. Hatch, 441,413. Filed Feb. 13, 1890. 


Ob to reduce the weight and co uent cost of lead plates as com- 
moal а The invention 99 in using stiff porous material, 
honeycombed or provided with holes, pita, proves or depressions, both as 
separators and as supporters of the metal p апа in applying the active 
material to such porous plates instead of to the lead plates, 


Telephones and Apparatus: 


Telephone, F. L. Capps, 441,896. Filed April 7, 1890. 


A magneto receiver. 


A permanent magnet with diaphragm mounted thereon. a vibrating arma- 
(ure between the poles of the magnet and connected with tbe dia 

and a stationary coil connected In the line circuit and surrounded tbe vibrat- 
ing armature and having its axis longitudinal relatively to tbe armature. 


FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


F. Z. Maguire & Co., Electrical Securities, of 18 Wall street, 
this city, report the following quotations of November 29, from 
New York, Boston and Washington ; Pittsburgh, November 28. 


NEW YORK. 
BID. BID. 
W. U. Tel. Co..... Vues eee 787 Edison Gen. Elec. Co..... 86+ 
American Tele. & Cable... 88 n Gen. Co. Def d rud. 
Centl. & So. Amer......... 155 Consol'd Elec. Lt. Co...... ма 
Mexican..... ..... eae Wee 210 Edison Illn'g Co. N. Y aive 
Com. Cable Co. 100 U. 8. Elec. Lt. Co....... ... 930 
Postal Tel. Cable........... 89 North Am. Phonograph.... 25 
BOSTON. 
BID. 
Thomson-Houston......... 44 Ft. Wayne Coo. 
“ 5 22 254 Am. Bell... 
te es "T eves G8 6 6 6 6 06 „ 00 + ae 
t Е D... 51 New England............. 
pm aoe seese 175° ке Алынан 55 n 
Thomson Welding Co...... P. erican........... 
Thomson Eu. Welding ои T Edison Phon'gph Doll.. 
WASHINGTON. 
BID. BID. 
Penna. Telephone........ Я 25, U. 8. Elec. Lt (Wash)..... 180 
Ches. & Pot. Telephone..... 66 Eck. Sold. Home Elec. Ry. 58} 
Amer. Graphophone...... Р 12$ Georgetown & Tenallytown £9 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Co. | 244 


MR. CLARENCE E. STUMP. 


There are very few people, indeed, in the electrical field in 
America to whom Mr. C. E. Stump is not known, and there are 
very few therefore who will not be interested to learn that he has 
become associated with the Street Ratlway Journal, of this city, 
and will enter upon active work as its vice-president and business 
manager at the beginning of 1891. That Mr. Stump should find 
it necessary after many years of faithful and brilliant perform- 
ance of duty to quit the port he has so successfully held, must be 
& cause of regret and pain to his countless friends ; but good 
work never dies, and he may rest assured that in his coming 
sphere of labor he will experience the reward and prosperity he 
has already so richly earned, though not enjoyed. Mr. Stump's 
selection of his new sphere is an evidence of the wisdom and 
judgment that, when he was free to exercise them, were the lead- 
ing elements in the success of the institution he now se 
himself from. The Street Railway Journal is a representative 
technical paper conducted with liberality and enterprise, and the 
management have the high esteem of all who know them. 
Among his new associates, Mr. Stump will find himself in con- 
genial companionship, and our warmest, heartiest wishes are 
extended to them all. 


Mr. THOMAS FINNEGAN, for the last twenty years employed as 
doorkeeper of the operating department of the Western Union 
Telegraph Company in this city, died of typhoid fever last week, 
aged 5 years. Every telegrapher in the country knew 
him and had a good story to tell about him. He had many eccen- 
tricities and a warm heart. 


Dec. 3, 1890.] 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


THE BARNES WATER EMERY GRINDER. 


The accompanying engraving da aser an improved method 
of mounting an emery wheel, whic advantages which 
are apparent аё а glance. То the front of the treadle, which is 
pivoted to the rear standard and bent to encircle the water column, 
is attached a lever, whose free end carries a float. By pressing 
with the foot upon the treadle, the float may be made to enter the 
water chamber, thereby displacing the water and forcing it to rise 
and supply the wheel. When the machine is not in use the float 
rises and the water settles back out of the way of the wheel. This 
arrangement does away with all pumps and valves, which are 
liable to get out of order, simplities the machine, and makes it 
more practical under all conditions. 

The chamber in which the float is suspended—resting upon the 
water—is divided from the chamber in which the wheel revolves 
by à ition, in the lower part of which is a small hole through 
which the water slowly enters the wheel chamber. The action of 
the wheel carries the water to the front upper quarter of the 
wheel, where it is arrested and thrown intoa pocket, from whence 
it falls to the wheel and tool. The pocket isshown in the engrav- 
ing by the outer shell broken away. Without the partition re- 
fe to, the water would be flooded into the wheel in a body or 
rush, which would not be desirable. The small hole being in the 
bottom edge of the partition, allows all the water to flow back 
into the reservoir when the float rises. The curved treadle can 
be conveniently reached, no matter what position the operator 
may assume when grinding. 

is construction not only greatly simplifles the machine and 
renders it far more efficient, but it also allows it to be used in 


THE BARNES WATER EMERY GRINDER. 


shops where there is no piping. The grinder, which is most sub- 
Pe ТТ made, is built by the W. F. & John Barnes Co., of Rock- 
ord, 


SCHIEREN BELTS. 


Chas. A. Schieren & Co. have just furnished the Louisville 
Cotton Mills with 89 feet of 32-inch three-ply patent perforated 
belt. This is a heavy belt for one of the perforated type. The 
company report a growing demand for the ‘‘ perforated,” and 
have still to hear any adverse criticism from users. All who have 
used it speak in the highest terms of it. 
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STILWELL'S IMPROVED HEATER AND FILTER 
COMBINED, 


IN these days of sharp competition no steampower plant using 
high pressure engines can be regarded as complete from an eco- 
nomical point of view, unless it is provided with an efficient 
heater utilizing the exhaust steam for heating the feed water for 


2 
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STILWELL COMBINED HEATER AND FILTER. 


the boilers; and, if at the same time, the heater can be made to 
thoroughly purify the water so as to prevent the formation of 
scale in the boilers, its economical value is thereby greatly 
augmented. 

In the Stilwell Patent Improved Heater illustrated in the 
accompanying «аа its manufacturers claim to offer just 
such a device, and they further claim to have successfully met all 
the objections hitherto urged against open heaters. 

The characteristic features of the new heater are its very large 
heating and filtering capacity and also depositing surfaces for re- 
ceiving the deposits of lime and other impurities. Increased fa- 
cilities are also provided for quickly and thoroughly cleaning the 
heater and effectual devices for separating and catching the 
cylinder oil contained in the exhaust steam. The inflow of cold 
үгет is automatically regulated, thus insuring an even and steady 


A finely illustrated descriptive ae brs has been issued by 
the manufacturers, the Stilwell & Bierce Mfg. Co.,'of Dayton, O., 
who for more than a quarter of a century have made a specialty 
of machinery for heating and purifying feed water for steam 
boilers, a fact which entitles their claims to careful consideration. 


IDE AND IDEAL ENGINES. 


W. R. Fleming & Co., 174 Fulton street, New York City, 
agents for Ide and Ideal engines built at Harrisburg, Pa., 
have just closed contract for a complete steam plant for the 
Augusta Mining Co., of New York. The plant will consist of two 
‘ Ide" engines, boilers, etc., regating 100 h. p. This com- 
pany are familiar with the Ide“ and ‘‘ Ideal” engines, and 
awarded the contract without hesitation. 

Other sales this week are reported as follows: One ‘‘ Ideal” 
engine, 50 h. p. Vesuvius, Md. ; one 70 h. p. steel boiler, and one 
20 h. p. Ide engine for Chas. Avery, New York; one 20 h. p. 
„Ideal“ for Edison Machine Works; one 80 h. p. engine for 
Staten Island. 

A number of orders are also taken for shafting of William 
Sellers & Co., and belting of the Jewell Belting Co., for both of 
whom Fleming & Co. are selling agents. 
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THE GOULDS TRIPLEX ELECTRIC PUMP. 


AN interesting circular has just been issued on their triplex 
electric pumps by the Goulds M'f'g Co., of Seneca Falls, N. Y., 
and 60 Barclay street, this city. The pump has an extension bed- 
plate to receive motor, and rawhide gears for the motor armature 
shaft and the pump countershaft. The circular says :—‘‘ In a few 
words the advantages and adaptability of the triplex or three cyl- 
inder pump for electric pumping (and these advantages are 
peculiar to our pump alone) might be best described in that the 
pump offers absolutely even and unvarying resistance to motor 
under ull conditions and consumes but minimum power in friction 
of parts, etc. Its efficiency challenges comparison. 

„The first effect is contributed by action of three-throw crank 
shaft, in whose stroke there is positively no dead centre or point 
of varying load productive of jerky motion and attending vibra- 
tion, water hammer, etc., etc.; while the second effect is the 
happy result of combined ingenuity and skill in production. 

“Our pump can be adapted for any make of motor, though we 
should be advised general dimensions of same, diameter and speed 
of armature shaft, and height above base." 
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*The horse-power is but an approximate eetimate of mechanical horse-power 
песенагу 5 water 50 to 100 feet, running pump at 85 to 50 revolutions 
per minu 


THE ROCKFORD ELECTRIC MFG. CO'S. NEW FACTORY. 


The Rockford Electric Manufacturing Co., of Rockford, Ill., 
have just got settled in their handsome large new factory on the 
north end corner of Fulton street and Grant avenue. The build- 
ing із a commodious and handsome one, with a frontage of 50 
feet and is 250 feet in depth and also has two large wings. Inthe 
front of the building are located handsomely appointed offices, 
fitted up with all conveniences. The factory comprises a large 
machine shop fitted up with all the latest and most approved 
machinery and labor-saving tools and devices for electrical 
manufacturing, and this portion is almost entirely constructed of 
glass, thereby ensuring the best of light. This is somewhat of a 
novel departure, but gives most excellent results. The testing 
room occupies one of. the wings and is furnished with a Willans 
engine of 100 h. p. and a most complete outfit of testing appara- 
tus, and so arranged that the largest and smallest machines can 
be tested with equal accuracy. The other wing is occupied asa 
wood-working and pattern shop and is equipped with all the nec- 
essary machinery for this work. А well lighted drawing office 
nicely fitted up is also a prominent feature. Everything in the 
arrangement of the whole factory has been carried out with a 
view to saving of labor and with signal success. The company 
are doing a large and rapidly increasing business and are just now 
placing on the market anew street railway system possessed 
of marked merits and worthy of careful inspection by those in 
need of equipments of this character. 


DIRECT UNITED STATES CABLE COMPANY, 


We are indebted to Mr. J. Brown, manager for this country of 
the Direct United States Cable Co., 40 Broadway, for a very 
handsome picture beautifully mounted, which can now be seep 
gracing our office walls. It is 24x18 in., executed in the best 
style of chromo lithography. In the centre is a huge terrestrial 
globe, across which, between the New World and the Old, Mer- 
cury and Neptune are holding a cable, their hands resting respect- 
ively on New York and London. Above this is the name of the 
company. The cable coils away to each side, first supporting the 
emblazoned arms of the United States and of England, and then 
forming a frame to two large sketches showing cable operators at 
work. Below all this, comes a list of the various offices and 
branches, and at the foot is a stretch of blue sea and tropical 
beach, all framed in the cable. 
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W. F. & JNO. BARNES. 


W. F. and Jno. Barnes, Rockford, Ill., manufacturers of 
machine tools, and a house whose goods are known for their ex- 
cellence all over the country, are receiving a number of remarkably 
strong testimonials, one of which is appended :— 

Атнкив, Онто, Nov. 4th, 1890. 
DEPARTMENT OF PHYSICS AND ELECTRICAL ENGIXEERING, 
Ohio University, Athens, Ohto. 


To W. F. & Jom Barnes Co., 
Rockford, Ill. 
Gentlemen :— 


We have at our University a steam and electrical plant and es this is 
extensive it necessitates many repairs. Ourap tus, too, used in chemical and 
physical work frequently gets out of order. des this we construct yearly 
me pieces of ap tus. 

Share now fa our lathe room one No. 4 lathe ased from you some six 
years since and have recently added your No. 4j lathe. I find this outfit entirely 
sufficient to do all the work outlined above. 

Besides general work in turning, etc., I find the No. 4} latbe about ү 
tion for winding magnets and will use it soon for winding magnets for arc pa. 
I have examined many lathes but have found none that were simpler or showed 
better mechanical work both in design and construction. 

We usge the No. 4 lathe for drilling and онша Wood and brass work. With 
ita hand feed it is admirably adapted for working h run bard for 
six сенз it із stil] in excellent condition, running true and by means of 
device in the head all wear has been taken up. 

I the velocipede foot motion as the best designed for foot lathes.. One 
can w for hours at a time without ez periencing fatigue and I obtain valuable 
exercise and relaxation in its use. 

For turning and screw еши, the No. 44 lathe is all that сап be desíred. 
The gears are so accurately cut that they wor smoothly and with comparatively 
little noise. The device for reversing is not only very ple but most effective. 


Very truly yours, 
"E W. M. STINE, Prof. Physics. 


DAVENPORT FOUNDRY & MACHINE CO. 


The Davenport, Ia., Foundry & Machine Co. have jen 
a 75 h. P Meyer automatic engine for the Clarinda, , Electric 
Light & Power Co., together with a boiler, pump and heater. 
They are also Bele Ss 50 h. p. Meyer automatic for the Wilton, 
Ja., Electric Light & Power Co., and will] furnish boiler, pump and 
heater. They built recently a 100 h. p. Meyer engine for the 
Bettendorf Metal Wheel Co., of Springfield, O., to drive their 
поша several мше ; also а 100 h. p. for the Deere & 
s ; е 


Mansur Moline, are also furnishing an electric 
hoist designed by Mr. H. H. Meyer for a minin company in 
Colorado, built on order from the Hawkeye Co., who supplied the 


motor. 
THE CROSBY EXHIBIT AT THE INSTITUTE FAIR. 


Among the electrical exhibits at the American Institute Fair, 
that of the Crosby Electric Co., 87 & 89 S. 5th Ave., this city, is 
one of the most interesting. The special feature of this exhibit is 
that it brings out in a most conspicuous way the multiplicity of 
uses to which electricity can be applied and for which this com- 
pany manufactures batteries. There are the Duplex,” the 
„Eclipse, the Hussey,” blue stone battery and the Crosby” 
dry battery, all of which are үрп at this exhibit to the pur- 
poses for which they are adapted. One of the varied and many 
uses which this exhibit shows electricity can be applied to is a 
a novel cigarlighter. Two bronze figures are mounted on a pedes- 
tal. Each figure stands holding a cigarette which serves as 
electrode—about 4 inch intervening between them. A bunch 
of brass wire is fastened to the end of a handle and when not in 
use is kept in a small receptacle filled with alcohol. When it is 
desired to secure ‘‘a light" the torch which is saturated with alco- 
hol is placed between the points of the cigarettes, and a current 
causes a spark, igniting the alcohol. The Crosby dry battery is 
placed in the pedestal, making it self-contained and a valuable 
feature not only of novelty but of permanent usefulness in any 
cigar store, restaurant, &c. 


THE SEBASTIAN-MAY CO. 


On and after Dec. 1, the well known Sebastian-May Co., of 
Cincinnati, O., will be installed comfortably at Sidney, O. They 
have issued the following notice: It gives us pleasure to s:ate, 
that owing to the rapid and continued growth of our business, we 
have been compelled to obtain larger manufacturing facilities 
(the third time within a period of seven years), and have decided 
upon Sidney, O., on the lines of the Dayton and Michigan and 
the Cleveland, Cincinnati, Chicago and St. Louis Railroads, where 
we have secured a large tract of land, upon which has just been 
compléted the erection of commodious brick and stone structures, 
especially adapted for our business, and which we have supplied 
with the best and most modern machines, tools and appliances 
obtainable, for the rapid and economical production of our 
specialty lathes. This, together with the excellent shipping facil. 
ities at our command, will enable us to, promptly supply any 
demands made upon us for our tools. 

‘ Thanking our many customers for paet favors, and trusting 
for a continuance of the same, we extend a cordial invitation to 
55 Med our new works or write us when in need of lathes or 
other tools." 


Deo. 3, 1890.] 


THE WIRT LIGHTNING ARRESTER. 


The Electrical Supply Co., of Chicago, have issued a neat lit- 
tle descriptive circular on their Wirt lightning arrester. The es- 
sential feature of the arrester is a series of plates quite insulated 
from each other and having a space of from тууу to of an 
inch. The discharge is made to wear itself out in passing over 
all the breaks in series. The circular gives practical advice as to 
the right points of intercalation for the arresters in various cir- 
cuits. The arresters are made in different sizes and voltages. 


WESTINGHOUSE ELECTRIC RAILWAY SNOW PLOW. 


A new snow plow, to be utilized upon electric street railways, 
is now being manufactured by the Westinghouse Electric & Mfg. 
Company, in connection with the Westinghouse system of electric 
street railway motors. 

The appliance differs in a good many respects from the old- 
fashioned, cylindrically-shaped broom, revolving beneath the 
body of a truck and sweeping the snow and dirt in all directions. 

he Westinghouse snow plow consists of an ordinary car 
truck equipped with two motors, one of which performs the pro- 


pulsion of the car, while the other is used to revolve two sets of - 


shovels. These shovels are encased in a circular box, which is so 
attached to the front of the truck and so designed that it glides 
closely over the track and the rails of the railway line. As the 
snow plow moves along, all the snow on the rails is picked up by 
the circular box. The revolving of the shovels brings the snow 
to the top of the case, where it is emitted through a spout. This 

ut can be adjusted with the opening turned towards either 

de of the car. 

The snow plow can be operated night or day, because it is 
without the objectionable features of the ordinary snow sweeper, 
which makes a great deal of noise and interferes with the regular 
traffic upon the streets, as well as being an annoyance to pedes- 
trians. It is of neat appearance and most solidly built. 


ELECTRIC LIGHTING IN THE ASHLAND MINE. 


The Westinghouse Electric and Manufacturing Co. has just 
completed the installation of an electric light plant in one of the 
iron mines of the Lake Superior district. The mine is called the 
Ashland, owned by the Ashland Iron Mining Company, of Iron- 
wood, Mich. 

There are over two thousand people е in the mine, 
which is one of the oldest and richest in the Ironwood mining 
district. Like most of the mines in the Lake Superior iron ore 
belt, the Ashland is in some portions considerably damp, and the 
installation of an electric lighting plant presented therefore a 
great many difficulties owing to the trouble of accomplishing a 
thorough insulation of the wires. 

The Ashland is 720 feet deep and has eight levels. The descent 
into the mine is made by means of a number of ladders, each of 
tbem Leing 75 feet in length. The dampness in some parts of the 
mine was „ and to succeed in making the insulation 
perfect, the wiring had to be drawn through Simplex insulating 

aint, and only the best Okonite was used in the entire plant. 
he work could only process very slowly owing to these obstacles, 
and it took four months to finish the construction of the wiring. 

The generating station of the plant is situated in the pump- 
house. The plant has a capacity of two 300 light Westinghouse 
machines. The switch-board is very artistically arranged and is 
made of a beaten board of white and brown birch wood. 


THE MASON BATTERIES, 


On Tuesdav, Nov. 18, at Old Christ Church, Fifth avenue, and 
85th street, N. V., a private view of a new painting. The New 
Ideal of the Christ," was afforded representatives of the press 
and friends of the artist. The picture was 91¢ x 12!4 feet, and 
was lighted bya 32 c. p. incandescent light which had been 
chosen for its steadiness. This aeni was run by the well-known 
Mason battery, 16 of the No. 11 cells being required. These cells 
were placed in Eon on Friday, Nov. 14, and ran, without re- 
charge, until Friday, Nov. 21, the service each day being from 
10 A. M. to 10 P. M. There was also a 25 c. p. lamp placed in the 
dome of the church which was connected to these same batteries. 
It ниша that there were about 1,000 feet of wiring in the 
whole. 


WESTON ELECTRICAL INSTRUMENT CO. 


A visit to the works of the Weston Electrical Instrument Com- 
pany, Newark, N. J., found this enterprising concern full of busi- 
nese, and about settled in their new and handsome quarters, 114- 
116 William street. | 

The ccmpany have every facility in the way of expert help 
and machinery of the most improved patterns, as well as many 
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ingenious special tools of their own design, for the perfected 
manufacture of their standard voltmeters and ammeters. The 
are at present busy ecting some new instruments in their 
present line of manufacture, which are expected will shortly be 
put before the public. 


THE EDDY MOTORS IN THE GLOBE TOBACCO FACTORY. 


We give below the full text of the letter referred to last week 
in THE ELECTRICAL ENGINEER in the article on Electricity in 
Mill Work" : 

Detroit, Micu., Nov. 8, 1890. 
THE Eppy Execrric M'r'o. Co., 
Windsor, Conn. 


Gentlemen :—We have eigbt of vour motors now in constant use in our fac- 
tory; seven of tbem were put in & year ago last » When we moved into our 
new building, and a new one has been added to our plant recently. These motors 
vary from 1 to 15 h. р. and are all giving us excellent satisfaction. They are 
doing their work faith hy and well. and with very little expense for attention 
or re The transmission of power by electricity has saved us about 20 h. p. 
over the old style of transmission by shafting and belts. In addition, we light 
our factory at no perceptible additional expense. We heartily commend your 
motors to apy who are in need of a good, reliable article. 


у 
ы U штей) Grosg Toracco Co. 


MAGNOLIA ANTI-FRICTION METAL. 


Evidence showing the great merit of the Magnolia anti-friction 
metal, accumulates daily. Mr. C. C. Martin, chief engineer and 
superintendent of the Brooklyn Bridge plant, says regarding hia 
experience with it: We have used the Magnolia metal for 
about six months on the crank pin of a 450 h. p. Wright engine, 
and also as packing rings on the piston rod of опе of our locomo- 
tives. In both cases it has given entire satisfaction. not causing 
us the least trouble.” The Magnolia Anti-Friction Metal Co., of 
No. 74 Cortlandt street, N. Y., are naturally pleased at receiving 
this high tribute to the value of their metal. 


THE EDCO STORAGE CAR IN CHICAGO. 


On Saturday afternoon, November 22nd, at 2 o'clock, at the 
invitation of Mr. William Hood, Western m r of the Accum- 
ulator Company, of New York, a trip was taken on the Edco 
storage car over the North Chicago Street Railway Company's 
line on N. Clark street, from the car barns to Lawrence avenue, 
by a large party of gentlemen. The car, under the skillful manip- 
ulation of Mr. Pfatischer, operated to perfection and accomplished 
on the return trip the distance of З miles in 18 minutes. It is 
run by 88 cells of storage battery manufactured by The Accum- 
ulator Company, and two 15 h. p. motors built by the Electro 
Dynamic Company, of Philadelphia, who also equipped the car 
with its switches and other details throughout. e car is at 
all times under perfect control and can be run fast or slow and 
stopped in a remarkably short space. All expressed themselves 
as delighted with the operation of the car, and a very pleasant 
afternoon was spent. 


WESTINGHOUSE LIGHTING WORK. 


The Westinghouse Electric & Manufacturing Co. received 
during a recent week, contracts for the installation of 
alternating current incandescent light plants at the following 
places: Manchester, N. H., 1500 lights; Cohoes. N. Y., 750 lights; 
Amesbury, Mass., 500 lights; Aransas Pass, Tex., 750 lights; 
New Cumberland, W. Va., 750 lights; Rich Hill, Mo., 750 lights. 

In addition to this, the alternating current central station 

lant at Havana, Cuba, is again compelled to increase its capacity. 
Fhe Havanese intend to furnish all the suburbs of the city with 
electrical illumination. They purpose to extend the plant for 
eight miles around the city, and, to this effect, the Westinghouse 
Electric & Manufacturing Co. has been contracted with to furnish 
a 2000 volt 750 light plant. 

The Westinghouse alternating current arc light system is now 
being introduced in Norwich, N. Y. 


ELECTRIC MINING IN PENNSYLVANIA. 


The Mill and Mine Electric Equipment Co., of Pittsburg, Pa., 
have just completed the entire equipment of another mine with 
electrical mining machinery, the machinery and appliances being 
p same as those put in the Monongahela Gas Co's. 
mines at Willock Station, Pa., and fully descri and illustrated 
in THE ELECTRICAL ENGINEER of Sept. 17th. The mine, the 
ырен of which has just been completed, is the Summerhill, 
of Mr. Frank Armstrong, at Woodville, Pa., and the machinery 
is fully meeting the expectations of both the contractors and the 
mine owners. 

A change was made infitting up this mine in the power 
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3 
piani by substituting a 9 x 10 Junior Westinghouse engine for the 
o 12 x 20 Carter engines the results being fully as satisfactory ; 
the ventilating fan is run by steam instead of by electricity, as 
was the case in the first mine, Though the plant has been in 
operation but a short time the records so far show that even better 
results are being attained than in the first mine. 


EXTENT OF THE WESTINGHOUSE INDUSTRIES. 


The extent of the operations of many of our large concerns, 
says the Pitteburgh Chronicle Telegraph, is not even approxi- 
mately understood. Of all of the industries in the ay none are 
more important than those commonly called ‘‘ Westinghouse 
enterprises.” The frequent reference to the stocks of these con- 
cerns, and the fact that they are traded in largely, have prompted 
an inquiry as to the extent of the present output of the different 
companies. It must be borne in mind that these concerns have 
brought new business to this community, and have added to the 
prosperity of all other interests. 


The Westinghouse concerns, and their gross sales for the month 
just passed, are as follows: 

: p ; Gross sales. 
Westinghouse Air Brake Co........... ......................›.. $ 687,000 
ng oue Electric and Manufacturing Co .. ... ......... 500,000 
Philadelphia Company........... ............ VV 250,000 
Union Switch and Signal (o. 70,000 
Westinghouse Machine Co ,000 
Piet Чаз 8 e G 29.000 

eg unty oo ( FC 
Standard Underground Cable Co................... 80,000 
Total ваЇев..................... 8 $1,718,000 


These figures may be studied by ripa d Pittsburgher. They are 
the result of the energy and push of one man, and represent 
largely, if not altogether, a line of development, outside of those 
for which our city and section are known. Mr. Westinghouse 
deserves the recognition which is so seldom accorded originators 
and creators of industries. Commencing with his air brakes 
which has brought millions into this city, and his conspicuous 
labors in the newest fields of electricity, Mr. Westinghouse has 
always stood in the fore front of industrial life, and acquired a 
substantial and enduring fame in the annals of progress second to 
that of no other man. All these business interests, reaching over 
twenty millions of dollars per annum, have been built up without 
resort to sensationalism, claptrap or misdirection of any kind. 


NEW ENGLAND TRADE NOTES. 


THE STANDARD ELECTRIC TIME Co., of New Haven, are install- 
ing quite a number of their electric time plants (Warner system) 
in factories at present, which are giving eminently good service. 
Amongst their more recent orders is one from the Green and 
Daniels Manufacturing Company, of Pawtucket, R. I., to equip 
their factory with one regulator and 22 dial clocks. 


THE CROSBY STEAM GAUGE AND VALVE Co., of Boston, have just 
issued a very handsome catalogue of 185 pages of their numerous 
specialties in gauges, etc. The book is profusely illustrated with 
cuts of their well known pressure gauges, safety valves, indicators, 
lubricators, chime whistles, revolution counters, marine clocks, 
test pumps, pyrometers, salinometers, thermometers, etc., and all 
kinds of instruments incidental to the use of steam engines and 
boilers. Many of the instruments are specialties, and every engi- 
neer of an electric light station ought to have one for reference. 


WESTERN TRADE NOTES. 


Mr. G. T. HEWES, the widely known traveling representative 

of The Great Western Electric Supply Company, resigned his 

osition and will take charge of the electrical interests of the 

ronwood Mining Company, at Ironwood, Mich., and Bessemer. 

We congratulate the company on their selection, as Mr. Hewes’ 

ability and large knowledge of electrical matters will be of enor- 
mous benefit to them. 


THE ELECTRIC MERCHANDISE Co., of 11 Adams street, have 
issued a very tastefully gotten up little circular calling attention 
to their steel wire track brooms for electric street railways, and 
they are receiving large orders for these brooms every day. They 
are made with converging holes or perforations which bring the 
wires in direct contact with each other, making a solid bunch or 
mass of wire at the point which comes in contact with the sur- 
face of the rail. Boring the holes so that every one converges to 
а centre makes a scraper us well as a brush. 


THE EXCELSIOR ELECTRIC Со., The Rookery, Chicago, through 
their agent, Mr. L. W. Moyer, have recently closed the following 
contracts: Geo. Benedict, Munroand Clark Sts., a 7 arc-light 

lant ; the Brevoort House, Madison St., a 7 arc-light plant ; Geo. 
М. Clarke & Co., a 20 arc-light plant and 100 incandescents. 

A NEW DEVELOPMENT in the street railway наш tic fleld 
is the Street. Railway Review, which will be published monthly 
commencing January Ist, 1891, at 218 La e street, Chicago, 
and deal with the management and construction of electric, cable 
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and horse roads and the numerous new inventions in these im- 
portant industries. It will be the effort of the publishers to pre- 
sent a thoroughly practical, reliable and progressive journal, com- 
pletely covering the field and devoted to street railway interests. 
Mr. H. H. Winston, Secy. of Chicago City Ry. Co., is preeident; 
Mr. T. L. Kenfield, secretary and business manager, and Mr. F. 
X. Cicott, formerly director U. S. Mint, San Francisco, treasurer 
and editor. This force will give the new journal a distinguished 
prestige. 

THE McGuire M'r'a. Co., 122-132 N. Sangamon street, Chicago, 
with their accustomed business enterprise and push, are just insti- 
tuting a new department in their extensive works for attaching 
electric motors, and their necessary gears and equipment to the 
trucks right in their shops, thus obviating the expense and trouble 
of shipping the trucks to the electrical manufacturers and 
then to the purchaser, and are also arranging a testing department 
in connection fitted up with all the latest improvements 
and necessary F This is an important step in advance 
and will certainly meet with approval. 


THE ELECTRIC MERCHANDISE Co., 11 E. Adams street, Chicago, 
the only company in the United States making an exclusive busi. 
ness of manufacturing electric railway supplies for all systems, 
are issuing a very tastefully gotten up little circular calling atten- 
tion to their trolley wire insulators, curve brackete, Englund's 
patent centre curve insulator, overhead switches and gears and 
pinions, their facilities for the manufacture of which articles are 
unsurpassed. Their gears and pinions are all carefully tested be- 
fore leaving the factory and warranted in every respect; and 
their rawhide pinions are well and favorably known every where. 
They also make brasses and bearings of a special quality of metal 
and of the best and most durable quality obtainable. 


THE CENTRAL ELECTRIO Co. have obtained te on a new 
form of glass insulator, especially designed for heavy railroad 
work. It is estimated that this insulator will increase the insu- 
lation resistance of a line at least 100 per cent. Unfortunately, 
the cuts describing the article could not be obtained from 
artist in time for this issue, but we expect to have them in our 
next. 

GEORGE so well and favorably known among the 
electrical fraternity all over the country, has opened an office at 
838 Rookery, where he will handle electrical specialties and all 
kinds of electric railway, light and power supplies of merit. 


CoL. C. F. DUNDERDALE, 831 Rookery, so well known among 
electrical men in Chicago from his late connection with the 
Chicago office of The Westinghouse Co., is doing a general electri- 
cal contracting business, paying attention to electric street railway, 
electric light and power plants. He has just closed a contract 
with the Broad Ripple Rapid Transit Co. of Indianapolis, Ind., to 
build their new street railway under his supervision. The plant 
will cost about $85,000, and the storage battery system of the U. 
8. Electric Car Co. will be used. Col. Dunderdale has several 
other large contracts in hand which comprise electric railway 
plants and central stations. 


THE CENTRAL ELECTRIC Co. report a continually increasing 
demand for improved Candee wire, and in order to mect thm 
demand, have stocked their warerooms with a larger quantity 
than ever. As an instance of their unequaled facilities for doi 
business in a hurry, they received an order last week for 12, 
pounds of this wire to be shipped with & rush, and the wire was 
at the freight depot in less than one hour after the order passed 
through the office. 

OKONITE. —The handsome little ial circulars got up by 
the Central Electric Company exhibiting a piece of Okonite wire 
that has been in use for five years, and which was referred to in 
these columns in a late issue, has attracted much attention, and 
the company has received numerous applications for specimen 
circulars to frame and be kept as souvenirs. 


FIGURES OF THOMSON- HOUSTON GROWTH. 


The American Wool Reporter gives facts and figures obtained 
from General manager Coffin, of the company, which are well 
worth reading : ** The company is doing a current business of over 
$1,000,000 per month. Its expenses, including all charges of any 
kind and every form of outlay, are less than $750,000, which leaves 
a profit of over $250,000, or $3,000,000 per annum. At the end of 
the fiscal year, the surplus, after paying dividends, will be over 
$6,000,000. . . Reckoning the net earnings of the company 
at $8,000,000 per annum, there would be left of this amount, after 
paying the dividends on the common and preferred, $1,830,000, or, 
in other words, the paying 7 per cent. on the preferred and 16 per 
cent. on the common, will use up less than half of the company's 
net earnings. At the beginning of last February, the company 
had about 100 lines of electric railways under contract, operating 
over 1,000 cars. It now has 175 lines, operating about 2, cars. 
In February it had 460 incandescent companies operating between 
800,000 and 400,000 lights. Now it has 500 incandescent compa- 
nies, operating between 500,000 and 600,000 lights. At the begin- 
поро the year it had 68,208 arc lamps. Now it has about 
85, * 
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THE NEW ELECTRIC LIGHT STATION AT WOR- 
CESTER, MASS. 


BY A. C. SHAW. 


[O the electrical engineer the history of the rapid 
5 growth of the electric light industry in this 
country is at all times interesting. The change, 
mace ina very few years, from the practice of putting 
lants in any cheap and inconvenient cellar, to the present 
idea of erecting a suitable edifice built on engineering 
principles for thereception of electric apparatus, is gratify- 
ing, and I am glad to present this week, as an example of 
modern practice, a detailed description of the new station 
at Worcester, Mass., which has been generally conceded to 
be as fine a station as there is now in the country. The 
Worcester Electric Light Co. have passed through all the 
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sumption of coal, and the station was accordingly laid out for 
2,000 h. p. capacity. The general design of the building can 
be seen by a glance at the sectional elevation, and the plan, 
Figs. 1 and 2. The main building in the front is three stories 
high, or rather two stories and basement, and is 200 feet 
long by 75 feet wide. Immediately behind the main 
building and inthe centre is the engine room, Fig. 3, 
a one-story building, while behind that again comes 
the boiler room, so arranged that there is the least 

ossible distance between the boilers and the cyl- 
inders of the engines. The boiler house, of which we 
N a plan, Fig. 2, is 150 feet long by 46 feet wide, 

y 23 feet high, with a monitor roof 10 feet wide and 7 
feet high. In this room are eight 150 h. p. boilers, built 
by Messrs. William Allen and Sons, of Worcester, divided 
into two batteries of four each. "These boilers are of the 
horizontal tubular type with flush front with double smoke 
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stages of growth, from the time when they were first 
located in a basement on Main street, where they remained 
for three years, at the end of which period they were run- 
ning some 250 arc lights on the Thomson-Houston system. 
At that time they built a new station on High street, where 
in four years more they increased their business to 475 
arc lights and 650 incandescent. Finding themselves 
again cramped for room, they determined to change their 
location to one in the suburbs, and to build a station which 
would be second to none in the country, and where they 
would have room to follow the natural increase of their 
business. Accordingly they chose a site on an old mill 
pond, near the present factory of the Washburn & Moen 
Manufacturing Co., and have erected a station which can 
be expected to accomodate them for many years, and where 
they can get ап inexhaustible supply of water for their 
condensing engines. The work on the new station was 
begun in July, 1889, and the station has now been in active 
service for about three months. From the first it was the 
intention to build a station on the most advanced princi- 
ples, and it was decided that compound condensing engines 
should be used, with the very highest economy in the con. 


doors and double firing doors, and are specially built to 
run at 125 pounds working steam pressure. They are 6 
feet diameter by 18 feet 3 inches long, and have each 124 
best lap welded tubes, 3 inches diameter and 17 feet long. 
The boilers have been built of the best homogeneous steel 
plate, firebox quality, having a tensile strength of 60,000 
pounds, with a reduction area of 55 per cent. and anelonga- 
tion of 30 per cent. All the horizontal seams have butt 
joints, with welt inside and out, and are triple rivetted on 
each side of the joint. The internal size of the firebox is 
72 inches long by 72 inches wide. Between thetwo bat- 
teries of boilers there isa special 1,200 h. p. Victor feed 
water heater, also built by Messrs. Allen & Sons, and heated 
by live steam, there being, of course, no exhaust steam, 
the engines being condensing. The water comes from the 
condenser at 100? Fah., and is raised by this heater to 
250? Fah., before entering the boilers, this method of heat- 
ing the feed water being found to save about 5 per cent. on 
coal. The smoke-stack is 140 feet high with a 72-inch flue, 

The motive power consists of two pairs of horizontal 
twin compound condensing engines, of which we present 
an engraving, Fig. 8, taken from 2 photograph of the en- 
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gines in the station. These engines are of the latest im- 
ргохес type, built by the Corliss Steam Engine Со., of 

vidence, R. L, and embody the latest designs and pat- 
ented improvements of the late George H. Corliss, the 
inventor of the Corliss type of engine. The larger engine, 
the one nearest as shown in thecut, has a high pressure 
cylinder, 23 inches diameter by 48 inches stroke, and a low 
pressure cylinder 40 inches diameter by 48 inches stroke, 
connected with one another by piping and receiver. The 
puler fly-wheel is 29 feet in diameter by 52inch face weigh. 
Ing about 42,000 pounds, and making 70 revolutions per 
minute, at which speed, with 195 pounds of steam, the en- 
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bottom of the nearest cylinder. Another important feature 
of these engines is the fly-ball governor, with which each 
engine is fitted, with patented improvements for obtaining 
more perfect regulation, and for instantly cutting off steam 
from the engine in caseof necessity. Siebert sight feed 
lubricators are used throughout. e engine room is 04 
feet long by 42 feet wide by 96 feet high, there being 
space for two more engines such as described. Hd. som 
in the engine room were supplied by the Star Manugactur- 
ing Co., of Boston. 

n the basement of the main building, which is 11 feet 
high, is situated the line of countersha ting, Fig. 4, Gtted 


gine is rated at 500 h. р. The smaller engine, which is with “ Eclipse ” friction clutches, ће whole Wi bann 8Up- 
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inches, and 32 inches by 48 inches, with a pulley fly-wheel 
20 feet in diameter by 38inches face, weighing 35,000 pounds, 
and making also about 70 revolutions per minute. This 
engine is rated at 300 h. p. The air pump of the larger en- 
gine is 30 inches bore by 123 inches stroke, and of the 
smaller 26 inches bore by 12 inches stroke, each engine be- 
ing furnished with a jet condenser and steam trap. "These 
pumps are vertical with levers operated by a connecting 
rod, as shown in the cut, attached to the extension of the 
main crank pin. Thecylinders are steam jacketed, neatly 
cased with sheet steel, and are 5 with a patent 
safety relief attachment, for allowing the escape of en- 
trained water. This is an important feature in the success - 
ful and safe working of these engines, and the flat spring 
for operating these relief valves is distinctly seen at the 


Mass. The foundations for the shafting are somewhat 

culiar. A pit 48 inches wide and 5 feet deep, bounded 

y two twelve-inch brick walls, runs the whole length of 
the building, and is 8 feet deep under the two main bear- 
ings. Under each bearing is a 20-inch pier joining the 
two walls, and under the main bearings the piers are 36 
inches wide. The shafting is made of steel and is 6 inches 
in diameter. The main pulleys run on a quill with bear- 
ings 104 inches in diameter, so that their weight does not 
rest upon the shaft, and the engines can be started up 
without turning the shaft. The shaft is divided into five 
lengths by means of four Eclipse" friction clutches, the 
two for the main pulleys being 52 inches diameter, and 
the other two being 48 inches diameter. A belt tightener 
supplied by the Holyoke Machine Company is fitted to 
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each of the two main pulleys. In the basement are 125 
brick piers 16 inches square, supporting the floor of the 
dynamo room above. This floor consists of main timbers 
12 inches by 14 inches Southern pine, 2 inch by 4 inch 
spruce flooring, set up edgewise, and it is finished on top 
by a 14 inch maple floor giving it a very handsome appear» 
ance. The dynamo room is 200 feet long by 70 feet wide 
by 14 feet high, giving a floor area of 14,000 square feet, 
and there is not a single post in it to mar the effect. At 
present there are 18 are dynamos and two alternating in- 
candescent dynamos installed in this room, all driven off 
the one line of shafting, which is capable of accommodating 
in all 30 dynamos. By installing another line of shaftin 

in the basement, 30 more dynamos can be accommodate 

in the dynamo room, the whole capacity being for 60 
machines, The switchboard is situated.in the centre of 
the dynamo room, and embraces a 24 circuit slate switch- 
board of the latest type, and a skeleton switchboard for 
the alternating circuits. It is fitted up with all the usual 
instruments, voltmeter, ammeter, rheostats, ground de- 
tector, etc. The switchboard is situated directly under 
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worthy of note that the station was started without a 
hitch, the engines and shafting getting down to good work 
at once, and the boilers being started without having a 
rivet sweat, My thanks are due to Messrs. Fairbanks and 
Coughlin for their courtesy in furnishing the above details 
of their work, They certainly have succeeded in providing 
themselves with a station which is second to none in the 
country, and are to be felicitated on the resulta. 


COMPENSATING INSTRUMENTS FOR ALTERNAT- 
ING CURRENTS. 

UNTIL recently there has been considerable difficulty in 
making 5 instruments, such as voltmeters, at 
moderate prices. Cheap and accurate direot- current volt- 
meters have been in the market for some time, but when 
these were tried on alternating circuits there was found an 
error of variable magnitude, due to the self-induction of 
the coils. Messrs. Goolden & Evershed have eliminated 
this source of inaccuracy by putting non-inductive resist- 
ance in series with the active coil, and a coil with a large 
time constant in shunt to it. This arrangement, which is 
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FIG. 4.—PLAN OF SHAFTING ARRANGEMENT, WORCESTER ELECTRIC LIGHT STATION. 


‘the wire tower, which is 48 feet long by 14 feet wide, and 
which contains the lightning arresters, so that the wires 
run directly up and out on to the pole line, without touch- 
ing the building at all. 

e upper floor of the building is devoted to the offices 
and store rooms, of which there are ten, giving ample ac- 
commodation for all kinds of stores, which can easily be 
handled by means of a hydraulic elevator. A locker is 
also provided here for every employee. 

The offices are particularly handsome, and are provided 
with oak furniture, and polished birch floor. The whole build- 
ing is of brick, with mill finish, is well lighted throughout 
and presents a very attractive appearance. The general 
arrangement has been well designed, attention being wisely 
given to room for increase. At present the station is sup- 
plying current for 550 arc lights of 2,000 candle-power, 
and about 1,100 incandescent lamps. The whole engineer- 
ing of the station has been carefully carried out, and it is 


• ‘ e 
very simply made, allows the cheap forms of electro-mag- 
netic voltmeters to be used for alternating currents. The 
chief difficulty that had originally to be got over in mak- 
ing such instruments for direct currents was that due to 
hysteresis, which gives rise to errors under a decreasing 
pressure. This error does not come in in alternating work, 
80 that we shall now have a still more accurate cheap alter- 
nating current voltmeter. 


A CHAIR OF INDUSTRIAL ELECTRICITY. 

Tux Minister of Commerce has just created at the Con- 
servatoire of Arts and Sciences, a chair of industrial elec- 
tricity, and the Académie des Sciences was invited to 
present a list of candidates for the new chair. There were 
three candidates for the post, MM. Marcel Deprez, Hospi- 
talier, and Mercadier, 0 the President of the Republic, 
upon the recommendation of the Académie des Soienoes, 
nominated M. Marcel Deprez. 
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‘A PRACTICAL GUIDE TO THE TESTING OF INSU- 
LATED WIRES AND CABLES.—IV. 


(Copyright, The Electrical Engineer.) 
BY HERBERT LAWS WEBB, 


KEYS, 


THE keys in general use for cable testing are three in 
number ; first, the battery key ; second, the discharge key ; 
and third, the short circuit key. 
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Еа. 14.—RYMER-JONES REVERSING KEY. 


The form of battery key illustrated in Fig. 14 is far 
superior to that usually employed and shown in Fig. 15. 
The ordinary reversing key is both clumsy and incon- 
venient, If the instraments are at all crowded, the cams 
are difficult to get at without touching the terminals of 
the key, and if a powerful battery is in use this may re- 
sult in the reception of a smart shock. Other objections 
are, that unless the workmanship is of the very best, the 
cams are apt to bind and work stiffly, and that the construc- 
tion of the key greatly favors the accumulation of dust. 
As the contacts depend only upon pressure, the efficiency 
of the key is soon impaired by the contact points becom- 
ing dusty and dirty, while their position renders cleaning 


Fig. 15.— BATTERY REVERSING KEY—OLD FoRM. 


a matter of considerable difficulty unless the key is taken 
apart. 

"The battery key illustrated in Fig. 14, known as the 
Rymer-Jones key, consists of two brass levers pivoted on 
hard rubber pillars and provided with hard rubber 
handles, by which they can be moved in one direction or 
the other. These levers make contact at either end with 
little platinum springs fixed to the ends of crescent-shaped 
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brass plates also mounted on hard rubber pillars. To the 
under surface of both ends of the levers are fixed plati- 
num contact plates. The hard rubber handle of the left 
hand lever is provided with a projecting lug of the same 
material, so that one movement suffices to throw over both 
the levers. The two poles of the battery are connected 
to the terminal screws of the crescent-shaped plates, and 
to the terminal screws on the pivots of the levers are con- 
nected line and earth. A simple movement of the hard 
rubber handles Tune either pole of the battery to line, 
and if the handles are separated, so that che lovers are 
free of the front plate and both in contact with the back 
plate, the battery is insulated and the line is put to earth 
5 of each lever and the rear plate. 

The advantages of this key are its great simplicity—as 
even with the roughest treatment it would be difficult to 
get it out of order—and its good insulation and freedom 

rom accumulation of dust. The contacts being made by 
two rubbing surfaces they are kept clean automatically b 
the friction from constant use. 'The handles are we 
above the terminals and contact plates, so that there is no 
risk of touching any of the metal parts when manipulat- 
ing the key. 

he discharge key is used, as its name implies, for dis- 
charging a condenser or cable. It has three connections, 
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Еа. 16.—THE KEMPE DISCHARGE KEY. 


one for the condenser or cable, one for the battery, and one 
for the galvanometer through which the discharge current 
is allowed to flow in order to obtain a deflection. The 
necessary parts of the key, therefore, are a hinged lever 
to which the cable or condenser is connected, a lower con- 
tact connected to the battery upon which the lever is 
pressed to charge, and an upper contact connected to the 
galvanometer, against which the lever flies when released. 
A trigger to engage with the end of the lever and hold it 
down against the lower contact for charging, or mid- 
way between the two contacts when it is desirable to in- 
sulate the charged cable or condenser, completes the key. 

These necessary parts have been made up in various dif- 
ferent patterns, among which the best and most useful are 
the Kempe discharge key, Fig. 16, and the Webb key, 
Fig. 17. In the former, a stout lever of brass, hinged at 
one end, plays between an upper and a lower contact; the 
free end of the lever, when pressed on the lower contaot, 
is held by two triggers pivoted in front of the lever and 
actuated by ebonite knobs. One of these knobs is marked 
* Discharge? and the other “Insulate.” If the knob 
marked * Insulate? is depressed, the lever is released from 
the lower contact, but is caught by one of the triggers 
before it reaches the upper contact; the knob marked 
* Discharge,” when pressed, allows the lever to fly all the 
way up, whether it is in the insulated position or pressed 
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down against the lower contact. This arrangement is 
effected by means of an engagement between the two 
triggers which causes both to be withdrawn when the 
* Discharge " knob is pressed, while only one is withdrawn 
when that marked ‘‘Insulate” is pressed. The pivot of 
the lever and the two contact plates are mounted on hard 
rubber pillars. 

The Webb key is of simpler construction but not quite 
80 automatic in its movements, although the insulation is 
better and there is no risk of confusion, there being only 
one trigger. It consists of a long brass lever pivoted at 
one end and pressed upward against a contact by a stiff 
spring. Immediately in front of the free end of the lever 
is а hard rubber trigger, pivoted to the base of the key, 
carrying a projecting strip of brass, which holds the lever 
down when it is pressed against the lower contact. The 
end of the lever has a step cut in it, so that if the trigger 
is pulled outward slightly, the lever is released from the 
lower contact, but is held before reaching the upper con- 
tact by the projecting brass strip catching the step; the 
lever is then insulated. On pulling the trigger out a little 
further the lever is wholly released and brings up against 
the upper contact, effecting the discharge. Of course, if 
the trigger is pulled out sharply at first, the lever flies at 


К. 17.—THE WEBB DISCHARGE KEY. 


once from the lower contact to the upper, making the dis- 
charge instantaneously. 

The reason for these attachments for insulating the lever 
is to enable a discharge taken after the cable has been 
charged, and then insulated for a certain time, to be com- 
pared with the instantaneous discharge. For instance, if 
a cable is charged for fifteen seconds and then discharged 
instantaneously, a certain deflection will be obtained ; but 
if it be charged for fifteen seconds, then insulated for one 
minute, and then discharged, the deflection will be less 
than that obtained with the instantaneous discharge, be- 
cause a slight discharge has been taking place through the 
dielectric to earth. In the case of a good submarine 
cable submerged in deep water, this difference will be very 
slight—about three per cent.—but in a cable having a low 
insulation there would be a much greater difference. 


CHAIN MOTORS FOR MINES. 


ONE of the latest motors designed by Mr. Albion T. Snell 
for coal mines obviates the disadvantages of the excessive 
weight of the locomotive needed to gain sufficient friction 
on stiff inclines, by having a continuous chain gear. The 
chain is fixed at each end of the gallery, and passes around 
the sprocket wheel of the electric motor on the locomotive, 
thus laus the train of trucks along. This arrangement 
has been found far more practical in special cases than the 
simple locomotive for hauling. 
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PLANT EFFICIENCY WITH OPEN AND CLOSED 
CIRCUIT TRANSFORMERS. 


BY WILLIAM STANLEY, JR. 


SEVERAL contributions on the relative merits of the 
closed and opened circuit transformers for the distribution 
of electrical energy, have lately appeared in Tue ELkcTZi- 
CAL ENGINEER. In various letters, Mr. Swinburne has 
maintained that the open circuit transformer is more 
efficient than is its opponent of the closed magnetic circuit 
type, and that, consequently, American engineers were 
applying and advocating apparatus lacking maximum 
efficiency. 

When, in 1885, I constructed the first closed circuit trans- 
former, and adapted it for commercial lighting, I had in 
mind the very differences which are now being discussed, 
and at that time there seemed to me to exist certain ob- 
jections to open circuit transformers which still appear to 
me to be of such magnitude that I believe, in America at 
least, the open circuit transformer is at a disadvan 
Of these objections I have seen no mention; they are briefly 
as follows : 

In the open circuit transformer of the Ruhmkorff, the 
Gaulard and Gibbs, or the Hedgehog type, high efficiency 
is due to the fact that the fluid (or air) portion of the 
magnetic circuit causes the current phase to lag behind the 
E. M. F. more than in the closed magnetic type, and in a 
well constructed transformer of the open circuit type this 
lag is nearly 90 deg. at no load, that is, when the seoondary 
circuit is open. Now in these transformers the value of 
the primary current varies comparatively little with the 
load derived from the secondary circuit, and when such a 
transformer is gradually loaded, the primary current will 
remain, roughly speaking, constant, while the lag of the 
current behind its- x. M. F. will diminish; the phases of 
current and x. M. F. more nearly coinciding as the energy 
taken from the transformer is increased. 

In the closed circuit type of transformer, however, the 
value of the primary current in amperes is very nearly 
in direct proportion to the load upon the secondary circuit. 
Thus, while the primary current in the open circuit type 
remains, roughly speaking, constant, possibly varying 10 
to 20 per cent., the primary current in the closed type is 
proportional to the load. 

Let us examine briefly the station requirements for the 
two contrasted types. With the open circuit type eight- 
tenths of the station plant, that is, eight-tenths of all the 
engines and dynamos, must run continually to supply the 
primary currents, for the ampere value of these currents is 
about constant; while with the closed circuit type of 
transformer, the engines and dynamos in service vary in 
proportion to the number of lamps burning. Thus, in a 
station having 10 dynamos and engines of equal size, in 
many places one dynamo and engine will easily sup- 
ply all the energy necessary during twelve or fourteen 

ours out of the twenty-four, when the closed circuit or 
American type of transformer is used; while, with the 
open circuit type advocated by Mr. Swinburne, at least 
eight of such engines or dynamos would be required to do 
the same work. The question arises, therefore, Which 
system uses the least fuel, and costs the least? 

For the sake of simplicity, we will allow Mr. Swinburne's 
transformer to have 100 per cent, efficiency. We will 
also allow the closed circuit transformer an efficiency of 
95 per cent. which can be proven to be commercial practice 
in well designed transformers. Placing the engine losses 
at 10 per cent. and the dynamo losses at 10 per cent. and 
neglecting the losses in the mains, we find that with the 
open circuit type the loss is eight times as much as with 
the closed type, neglecting transformer losses; or 7.6 
times, including these losses. In short, it requires about 
Seven to seven-and.a-half times as much coal to maintain 
current for open circuit as for the closed circuit type, because, 
during the idle period of the day, approximately seven to 
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eight times as many dynamos and engines have to be run, 
and the principal losses occur in these elements instead of in 
the transformers. During the remainder of the day, about 
one-half of the time, that 18, a quarter of a complete day, 
the efficiencies of the systems employing these two types 
would be equal; and during the remaining quarter of the 
day the efficiency of the open type would be 5 per cent. 
greater. 

I therefore dispute Mr. Swinburne's statement that an 
open circuit transformer is as efficient an element of a 
system of distribution as its American brother. With 
higher frequency the open circuit transformer will make a 
better showing, and probably will be used, providing we 
can arrange means to obviate the extra losses. 

By the way, why use the words converter or transformer ? 
Would not Cyclotrope or Ergotrope, meaning that which 
transfers from a circuit, ind that which transfers energy, 
be more appropriate? 


AN AMPERE-FOOT TABLE FOR CALCULATING DY- 
NAMO AND MOTOR WINDINGS. 


BY LEMUEL WM. SERRELL, M. E. 


ABOUT а year ago, in conversation with Mr. W. F. D. 
Crane, an electrical engineer well known to the readers of 
this journal, I was discussing different ways for quickly 
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different sizes of wires under different voltages, and has 
been determined by dividing the k. м. F. by the resistance 
of one foot of wire, which gives the number of amperes 
that will flow . one foot of wire under the given 
pressure; or, conversely, the number of feet of wire whose 
resistance is such that one ampere will flow through it, 
under the pressure given. Thus, no matter what length of 
wire we use, the ampere -feet will be the same under any 
given pressure, and will be that given in the table. Know. 
ing the number of ampere-feet required to produce the 
desired degree of saturation, we simply look in the table, 
in the same line that the x. M. F. to be used is given, until 
we find the nearest number corresponding to the required 
ampere-feet, and we have the size wire to be used given at 
the top of the column. 

Let us take an example. 

A 10 h. p. 220 volt C. & C. electric motor, requires 
17,400 ampere-feet to produce the necessary saturation. 
What size wire must be used ? | 

As the fields of this machine are in series and each re. 
quires 17,400 ampere-feet to produce the n satura- 
tion, the total api oin dii on the two fields will be 34,800. 
We now look in the line opposite 220 volts, where we find 
that 34,480 ampere-feet 18 the nearest number to that 
required. Looking at the top of this column we find No. 
18 wire must be used. 
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calculating the proper size of wire to use on dynamo elec- 
tric machines. Mr. Crane suggested the use of the absolute 
ampere-foot, saying that he had found it very useful in his 
work. Since then I have worked out a complete table based 
upon this suggestion, and as it has proved valuable I take 
pleasure in giving it to the public. 

The adapting of wire to various machines, to produce 
the desired magnetic effect, is frequently a timetaking and 
trying calculation. The work is comparatively small when 
the frame is of a standard size and the number of turns of 
wire of different sizes that the bobbin will hold, and the 
resistance of each, is known. When, however, we know 
that & dynamo or motor requires a certain number of 
ampere-feet to produce the required saturation, a table 
from which the size of wire to be used may be read at a 
glance will be a benefit to those doing this kind of work. 

The accompanying is a table of absolute ampere-feet, for 


Each field magnet of this machine, in practice, is wound 
with 7,000 turns of No. 18 wire, and has 1,250 cir. mils per 
ampere of current flowing through it, which is sufficient to 
prevent its heating perceptibly. 

Sometimes, for special windings, it is necessary to put 
a few more turns of wire on the armature than that cal- 
culated, in order to accommodate the wire to the size and 
sections of the armature, In this case, to preserve an uni- 
form speed, it is necessary to change the field winding, 
and frequently the ampere-feet thus obtained will be about 
half way between the two nearest values found in the 
table. is shows that either the fields must be wound 
with a combination of the two wires, or a supplementary 
resistance must be used to produce the desired result. 
This is the case with the 4 h. p. 220 volt motor of the 
C. & C. type, the total ampere-feet of which are 
15,400. By reference to the table we see that the size of 
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wire to be used is between No. ?1 and No. 22. In actual 
practice the machine is wound with No. 21, and a few turns 
of German silver wire are wound on the outside of the 
field to give the required resistance. 

Let us take another example. An Edison No. 6 dynamo 
requires 40,600 ampere-feet of wire on both fields at 125 
volts. What size wire shall be used ? 

By reference to the table we find that a No. 15 B. & S. 
wire is required. In practice, No. 17 B. W. G. wire is 
used, the circular mils of which are 3,364 which is the 
nearest to a No. 15 B. & S. wire having 3,250 circular 
mils, The numbers given at the top of each column and 
designated as equal to 10 volts are multipliers by which to 
determine the ampere-feet for any pressure not given in 
the table. Thus, if we want to know the inper deel in a 
No. 14 B. & S. wire, at 136 volts pressure, we multiply 
3,861 by 13.6 and obtain 52,509 as the required number. 


"UNIVERSAL" ARC LAMP FOR INCANDES- 
CENT CIRCUITS. 


THE restrictions which are olog placed in some cities 
upon the running of overhead arc light wires, and, on the 
other hand, the general distribution of the incandescent 
current now available in nearly every city, has brought 
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Ficas. 1 AND 2.—THE UNIVERSAL ARC LAMP. 


the arc lamp run on incandescent circuits into considerable 
prominence. 

The nature of the incandescent circuit is such that the 
lamp mechanism must protect it from a dead short circuit, 
such as would be the case if the carbons were permitted to 
touch each other for any length of time. On the other 
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hand, the lamp ought to be so constructed that it can 
readily be applied to circuits differing in potential within 
considerable limits. These qualities have been well worked 
out in the lamp made by the Universal Arc Lamp Co., of 
this.city, as illustrated in the accompanying engravings. 
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Fic. 8.—MECHANISM OF UNIVERSAL ARC LAMP. 


The lamp complete, which is shown in Fig. 1, has its 
mechanism enclosed within a case, the top and bottom of 
which are made of slate. The mechanism shown in Fig. 
3, consists of a regulating magnet M wound to nearly 500 
ohms resistance and allowing but .03 ampere to pass. 
This magnet acts upon the armature A and its strength is, 
of course, dependent upon the length, and hence upon the 
resistance of, the arc to which the magnet м is placed in 
shunt. As the length of the arc increases with continued 
burning, the armature a is attracted, until finally it trips 
a pawl and ratchet motion which allows the carbon to feed 
until it has again resumed the proper length of the arc. 

The construction is such that when the carbon is com- 

letely burned the shunt magnets are automatically cut out 

y being released from the end of the carbon rod. Al- 
together there are three paths for the current from the 
terminal to the carbon rod so that under no conditions can 
sparking occur at the contacts in the mechanism. As will 
be seen in Figs. 2 and 3, the hood of the lamp carries 
within it a resistance R which is wound in sections and 
connected to a block of insulating material B. Ав before 
stated, provision ought to be made in lamps of this descrip- 
tion which will permit of their being operated on circuits 
having different potentials. It is with the object of allow- 
ing of this that the resistances just referred to are pro- 
vided. By their use the lamp can be placed on circuits 
varying from 95 to 125 volts. By inserting the screw s 
and making contact with the proper resistance terminal, the 
lamp can be adapted for any circuits within the range just 
mentioned. Thus, with the highest voltage, all the resist- 
ances would be included, while with the lowest they would 
all be cut out. 

Another interesting feature of the lamp is the convenient 
means by which the globe can be removed for trimming. 
As will be seen in Fig. 2, the globe is supported on a circu- 
lar base which is carried by two rods provided with clam 
at their upper ends, which firmly grip the side rods of the 
lamp. By pressing the thumb upon these clamps it re- 
leases them and allows the globe to be slid down free of 
the carbons. Special! attention has been paid to the ven- 
tilation of the hood and also of the works in the lamp. 
The lamps are designed to run two in series and thus to 
avoid the use of dead resistances and their consequent 
waste where only one lamp alone is used. 
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THE BURNET DOUBLE POLE SWITCH. 


THE rules of the boards of fire underwriters now gener- 
ally require the employment of double-pole quick-acting 
switches in connection with electric lighting or power dis- 
tribution within buildings, and in oder to meet the re. 
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Fic. 1.—Тне BURNET DOUBLE-POLE SWITCH. 


поновее in а simple manner, Mr. W. Н. Burnet, of East 
range, N. J., has recently designed the apparatus illus- 
trated in the accompanying engravings. 

The switch, which is shown in Figs. 1 and 2, consists of 
a base upon which are mounted two discs of vulcanized 
fibre carrying between them the double pole contacta. 
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Еа. 2.—THE BURNET DOUBLE-POLE SWITCH. 


Encircling the spindle is a spiral spring, one end of which 
ne against the stop a and the other against the stop F. 

he vulcanized fibre disc is provided with notches B and c 
into which the latch p engages at either end of the throw 
of the switch. The spindle also carries a brass sector pro- 
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vided with cams a and x, which are arranged to pres 
upon the latch р. | 

The action of the switch will now be readily understood. 
In the position illustrated, the handle is turned to the left 
until the cam A strikes the latch p. The turning of the 
handle puts the spring in tension and the instant the latch 
is released the action of the spring throws the switch over, 
breaking contact at four points. When it is desired to 
close the switch, the handle is turned in the reverse direc- 
tion until the cam x strikes the latch, when the switch is 
thrown back into its former position. The action of the 
switch gives a positive, quick break and the mechanism is 
of the most simple character. 


THE HAZELTINE CARBON PROTECTOR. 


In our issue of Nov. 12 we illustrated and described a 
simple device invented by Mr. C. W. Hazeltine, of the 
Hazeltine Electric Co., of St. Louis, for the purpose of in- 
creasing the life of the carbons in aro lamps. As then 
described the protector consisted of a sleeve of infusible 
material, which was maintained in close proximity to the 
tip of the upper or positive carbon, suspended from a pair 
of chains and maintained in its proper position by a simple 


pulley arrangement. 
By a recent improvement the device has been consider- 
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ably simplified, as illustrated in the accompanying engrav- 
ing. As will be seen, it now consists of the same sleeve 
encircling the positive carbon but supported by a ring 
seated directly on the negative carbon. As the latter 
burns away, the protector drops with it and thus con- 
stantly maintains its proper position. 

Tests bave shown that the life of the carbons is more 
than doubled by the use of the device and in its present 
simplified form it can be directly applied to any existing 
lamp. | 


А SIMPLE POLARITY TESTER. 


Under this title we published in our issue of October 29, a note 
by Arthur J. Newell, describing the method of preparing paper 
to be used as a polarity tester, when moistened so as to conduct 
the current. 

Referring to this, Messrs. O. Berend & Co., of London, send us 
a book of ** Wilke's Pole Finding Paper," which is said to be in 
general use all over Europe and has been for the last two years. 
The instructions explain that when wetted the negative wire will 
show a red spot. 
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Truisms which one has verified for one’s self out of a personal 
ewpertence ere apt to have a special value to the owner.—8. Р. 
Langley. 


CENTRAL STATION EVOLUTION. 


WEEK or two аро, on the occasion of the visit of 

the New York Electrical Society to one of the 
handsome new Edison stations in this city, up town, one of 
the speakers took occasion to drop into interesting remi- 
niscences of the starting up of the old Edison Pearl street 
station, the first of its kind in the country for the distri. 
bution of currents to incandescent lights. The difference 
between the two stations and equipments was so great that 
it was almost impossible to exaggerate or over emphasize 
it. That old Pearl street station in its day was thought to 
be monstrous fine, but its design, its equipment and its 
practice have been so vastly improved upon by the rapid 
evolution of the art, that the old station and the new ones 
hardly seem to belong to the same decade. A century 
might well have intervened between them. And the 
curious thing is that, admirable as are these new stations, 
they, in turn, are to be thrown into a second place by 
others the erection of which will not now be much delayed. 
Are stations, too, bave seen an evolution, simple as 
their requirements are. One of the first and largest arc 
stations in this city occupied a building that had been 
used as a soap factory. Of course it went up in smoke and 
fire at last, and the only wonder is it lasted so long. Not 
a few stations started in damp cellars or ramshackle barns, 
and even those which were put into decent brick buildings 
were generally poor in style and of ludicrously small pro- 
portions. What has been seen in at least a hundred cities 
is excellently described in our columns this week by Mr. 
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A. C. Shaw, in his illustrated article on the new station at 
Worcester, Mass. There we find a plant that, having 
started in a basement, has already been twice removed and 
enlarged since that time, and only to-day finds iteelf in 
quarters and under conditions of capacity commensurate 
with the demand for electric light, power and heat. 

As far as we are aware, the conduct of the business at 
Worcester has been excellent from the beginning. Its 
rapid growth alone would vindicate this, and it is not to be 
supposed that in Worcester any more than anywhere else 
would there be an appreciation of the full possibilities of 
the field. Yet it would be a fair matter for inquiry, as 
was lately suggested by Mr. Sunny, whether, had the 
stations at Worcester, Baltimore, Providence, New York, 
and elsewhere been constructed on their present lines the 
return on the investment would not have been larger and 
steadier than it has been with this frequent and costly 
pulling down of the old barns in order to build new. 

The station at Worcester, moreover, is an interesting 
one in the fact that it supplies a variety of servicesand that 
in spite of its composite nature the motive power is fur. 
nished by large engines. It begins to look as though the 
old, and hot, discussion among electric light men, as to 
large and small engine units was going in favor of the 
big engines, not merely for arc stations or composite sta- 
tions, but for those supplying simply incandescent lighta. 
The question is still an interesting one, however, and by 
and by may take another turn, or may show a struggle for 
supremacy, on economical grounds among the various 
distinct types of large engines themselves. 


THE ETHICS OF TRANSLATION. 


WE are heartily glad.to note the action of the House of 
Representatives during the past week in the adoption of the 
principles of copyright. There is now hope that the 
country will soon have a decent copyright law under which 
the foreign author may derive some benefit from the repub- 
lication of his work in this country. The technical author, 
f. e., one writing upon technical topics, is perhaps the man 
who will benefit most by this, for while there is not often 
the temptation to reprint a technical book, because of the 
comparative smallness of the demand, yet when the rare 
occasion does arise, its returns and profits are snatched away 
from him, the very infrequency of the opportunities mak- 
ing them the more eagerly watched for by those who un- 
der existing conditions have not felt called upon to pay the 
author so long as the law did not enforce his claim. 

The American technical author, too, may be benefited 
by the change. A case of “piracy ” that has just come 
under our notice causes us to hope that American work of 
the brain will enjoy more protection abroad than now falls 
to its lot. Two writers in this country spent several 
months upon a work on electric motors. They made next 
to nothing out of it, but it has gone through several edi- 
tions now and has circulated widely in Europe. A German 
doctor seeing its merit determined to put it into Ger. 
man, and accordingly is bringing out the work in serial 
form, with the same title, the same cuts, and apparently 
little other matter, utterly without acknowledgment of any 
kind. We are informed that in getting the translation 
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made, he took the American book, cut off the heads of the 
pages, and then gave them to another German dootor, 
better acquainted than himself with English but not suffi- 
ciently familiar with electricity to detect the origin of the 
text. The translation was made in due course, but the 
translator, finding that ліз humble work was not acknowl- 
edged, complained to the editor of a German electrical 
paper of shabby treatment, and thus the little job came 
out. We have, thanks to our German colleague, some of 


the parts of the serial in our possession and have been 


actually able to identify page after page, though often mis- 
placed or rearranged, with the text exeant y as it stands in 
the American book. 

Now, possibly, even copyright in an approved form may 
not be able to touch such cases as this, but there should 
not be discouragement, for the public feeling and state of 
mind or conscience that calls for a just copyright law will 
visit such acts with condemnation which while it lacks 
directness in immediate punitive result will be not the less 
severe and salutary in the longrun. The man whom people 
know to be a thief, in any wise, but who avoids the desig- 
nation only because he is for a time able to keep his in- 
dignant victims at bay and in suspense by means of the 
law’s inadequacy or delays, gains nothing after all but an 
accumulated retribution. 


OPEN AND CLOSED CIRCUIT TRANSFORMERS. 


Ir is not very long ago that discussions, and in some in- 
stances acrimonious controversies, were carried on between 
the adherents of the continuous and alternating current 
systems of distribution before the electrical societies and 
in the electrical journals ; but we hear little of this nowa- 
days, and hence it may be taken for granted that, though 
later in its arrival upon the scene of practical work, the 
alternating current is now accepted and firmly established 
as a practical commercial means of distribution. With 
this point determined, there have, however, recently arisen 
other discussions relating to the methods of distributing 
the alternating current itself. The design and character 
of the transformer itself have recently given rise to an in- 
teresting controversy carried on through our columns, by 
Mr. Swinburne as the advocate of the open magnetic cir- 
cuit type as against the closed circuit type, of which Mr. 
Tesla has thus far been the able advocate. Taking up the 
same discussion in this issue, Mr. Wm. Stanley, Jr., the pio- 
neer in transformer work in this country, brings an additional 
and weighty argument in support of the superiority of the 
closed over the open circuit transformer. Accepting the 
conditions of supply as we find them in practice, that is, 
with large fluctuations of load, according to the time of 
day, Mr. Stanley points out, that while the efficiency of 
conversion, pure and simple, of the open circuit type may, 
under certain conditions and with maximum load, exceed 
that of the closed circuit, the nature of the former is such 
that the primary current varies but very little throughout 
the entire range of the load ; whereas in the closed circuit 
type, the primary current is practically in direct propor- 
tion to the energy developed in the secondary circuit. 
Based on this fact, Mr. Stanley’s argument shows that the 
conditions obtaining in this country, at least, are against the 
introduction of the open circuit type on account of the 
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high day engine-load which would be required at the sta- 
tion, and for which there would be no offsetting revenue. 

We do not recall having seen a full record of tests of 
an open circuit transformer throughout its entire load, 
and we think Mr. Swinburne could throw much light on 
the subject thus brought forward by Mr. ка by sub- 
mitting such a record. 


An Ampere-Foot Table. 

There is hardly a piece of electrical apparatus which 
does not embody the construction of an electro-magnet, and 
whereas heretofore the proportions of the magnet were to 
a large extent a matter of guesswork, the recent advances 
in the study of magnetism now make it possible to deter- 
mine beforehand the properties of a magnet with consider- 
able accuracy. While in the past the calculations, espec- 
lally of dynamo electric machinery, have for the most part 
been made and expressed in ampere turns, it is evident 
that when practically applied, the ampere turns have to be 
reduced to а given length of wire capable of carrying a 
given amount of current. To simplify this calculation, 
therefore, and in fact to make it practically unnecessary 
will be recognized at once as a valuable addition to the 
methods of the constructing electrical engineer. The table 
which we give in another column, calculated by Mr. L. W. 
Serrell, will for this reason be welcome to many of our 
readers. 


Electric Railway Tracks. 

WHILE it might appear, upon the surface, that electric 
railroading differed from horse traction merely in the na- 
ture of the propelling force, experience in the new work 
demonstrated from the very start that certain ulterior con- 
siderations had to be fulfilled in order to insure success. 
Among these there is none of greater importance to the 
proper operation of an electric railroad than the track 
itself. Electric cars must of necessity be heavier than the 
old type hauled by horses, and when to this we add the 
fact that the wheels of the electric car frequently grip 
and grind or plane the track in addition to the old rolling 
motion, it is evident that heavier tracks must be provided 
to withstand the added strain. This has now become gen- 
erally recognized with the result that the installation of an 
electric railroad is generally accompanied by a new and 
heavier rail. But there are still some points in connection 
with this subject which deserve careful attention and are 
well brought out in the article by Mr. T. H. Gibbon, ap- 
pearing on another page. The present method of track 
construction is certainly not one embodying the greatest 
economy when renewal and repairs are taken into con- 
sideration, and a method in which these items are reduced 
toa minimum, such as that bearing Mr. Gibbon’s name, 
must sooner orlater command the attention it deserves. 
Again the question of ground return wires and rail-joints is 
one that has by no means been finally solved. 'The present 
method of construction by reenforcement with bare cop- 
per conductors, has in many instances been found to lack 
permanence, on account of the corrosion of the conductórs 
by electrolysis. А rail construction which will obviate this 
difficulty has thus an important additional claim to recog- 
nition and it will no doubt receive the careful consideration 
of electric railway operators. 
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THE BARRIETT ELECTRIC FAN OUTFIT. 


Тик small space occupied by the fan driven by the 
electric motor has made such outfits a familiar sight, and 
now, to bring the machine down to its most simple and 
effective form, Mr. 8. L. Barriett, electrician of the Barriett 
Electric Co., of this city, has designed the type illustrated 
in the accompanying engraving. The little motor, which 
is of 4, b. p., embodies neat electrical and mechanical de- 
signa, which constitute important advantages in practical 
operation. 

Thus, the field magnet is laminated with the softest char- 
coal annealed iron, having no joints in the magnetic circuit 
in the direction in which the lines of force pass. By the 
use of a toothed armature, the teeth of which are cut 
spirally, all noise is prevented and the resistance of the air 
gap is reduced to a minimum, enabling the use of an arm- 
ature of extremely low electrical resistance. The energy 
wasted in heat in an armature is proportional to its resist- 
ance, and is not only important as affecting the efficiency, 
but also in its effect upon the cool running of the 
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motor. Besides, a low resistance armature gives bet- 
ter regulation, and this can only be secured by using a 
powerful field which can be obtained when such a field is 
used with an expenditure of very few watts. 

The electrical design has been carefully worked out. 
The armature and field magnets are connected in series 
and for the 110 volt circuits the windings are as follows : 
Armature, 5 ohms; field magnets, 105. The counter Е. 
M. F. generated is equal to 55 volts, so that the machine in 
operation takes only q ampere. 

It will be noted that on account of the high resistance 
of the field in series with the armature the motor can be 
thrown into circuit without any external resistance and 
runs cool without the permanent interposition of such a 
resistance. 

When running at its normal speed of 2,500 revolutions 
per minute, it is capable of exhausting 156 cubic feet of air 
per minute. 

By merely adding to the number of the plates in the 
field and increasing the length of the armature, the +, h. 
p. motor is converted into one of a 3 h. p. The former has 
а fan 8 in. in diameter, and the latter, running at 2,100 
revolutions per minute, 12 inches. Mr. Barriett is now 
working out designs of motors of larger powers. 
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THE ELECTRICAL EXECUTION DELAYED. 


It appears that the last proceedings in the case of the murderer 
Wood cause a practical stay. Hence the date of execution is 
again uncertain, and the apparatus will once more have to be 
tested in advance on some innocent ani 
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A NOVEL FORM OF MEASURING INSTRUMENT. 


Ix a recent issue of La Lumière Hlectrigue, M. F. Leon 
gives a brief account of some experiments carried ew: br 

im at the Liège. University with a view o£ tentang з 
curious form of electrical measuring imetrumemc М 
Leconte's idea is to make a pile of circular irom discs, 
interposing some springy substance between each d, 
and to place this pile inside a solenoid. When the sobemod 
is traversed by a current, the pile of discs tends to comtract 
owing to the formation of unlike magnetic poles st the 
opposing surface of the discs. This contraction is resasted 
by the springs, and by means of a suitable magnifying de- 
vice the movement of a pointer along a suitably graduated 
scale enables one to read off the volts or the am M. 
Leconte employed discs ranging in number from 1€ to 6», 
in diameter (1mm, = 40 mils) from 20mm. to 65mm., and in 
thickness from .2mm. to 8mm. Amongst the substances 
employed as springs were watch-spring steel, blotting 
paper, packing paper, ordinary paper, flannel and black 
india rubber. The tendency of the discs to move sidewise 
was checked by punching holes through them and slipping 
them over vertical glass rods. The sensitiveness of such 
an apparatus can be increased either by adding to the 
number of the discs, augmenting their surface, or by pro- 
viding the solenoid with a core of iron wire. M. Leconte 
gives curves of the scale readings obtained with a volt- 
meter ed with 18 cast-iron discs, 8mm. thick, and 
65mm. in diameter, and provided first with india rubber 
springs and then with steel springs. The curve in the 
first case was fairly regular between 27 and 53 volts; with 
steel springs the curve was very irregular ; with india 
rubber springs the deviation of the scale index was only 
18mm. for 57 volts, and the actual contraction of the 
column of discs was only 2mm.; with steel springs the 
index deviation was only 8mm. for 50 volts. 


THE NEW SOUTH AMERICAN CABLE. 


The cable steamer Silvertown arrived at Valparaiso on Dec. 1 
from London, having og board the submarine cable to be laid 
between Callao, Peru, and Valparaiso, Chili, for the Central and 
South American Telegraph Company, of New York. Soundings 
will be taken on the northward trip, and when 5 the 
cable will be laid from Callao to Iquique, thence to Valparaiso. 
Ite opening about January 1 will be followed by a reduction in 
commercial and press rates to all places in Chill and Argentina. 
Many of ae Des jain uos as double 5 9 code mes- 
sages and a fee for registration imposed by the English compa- 
Ше. will not be enforced by the American company. 


SECRETARY TRACY ON THE ELECTRICAL CORPS. 


Last week we alluded to the reference in ‘the report of the 
Secretary of the Navy to the electrical corps, pro by Lieut. 
B. A. Fiske. The passage, in full, is as follows: 

* In connection with the subject of a naval militia, I would 
call attention to the advantage of providing a place in its ranks 
for persons of special acquirements demanded by the naval ser- 
vice, but of a character somewhat outside of the ordinary scope 
of professional training. The extensive employment of electricity 
in its applications on shipboard makes it necessary for naval offi- 
cers to acquire a certain amount of electrical knowledge, but it 
is impossible for all, or even for any great number of them, to 
become expert electricians, nor is it desirable that they should do 
80 at the expense of other branches of their profession of more 
pressing importance. To meet this want, it is suggested that a 
corps of naval electricians be established in the different States 
that have created a naval militia, to be attached to this militia 
and to receive the naval training which it is the great object of 
the militia to give. 

„By this means a corps of electrical specialists would be organ- 
ized, familiar with the needs and usages of the naval servic. 
and the extended applications of electricity to naval vessels wo! | 
be rapidly developed in time of peace as well as in war. In the 
latter contingency the corps would be especially valuable in fit- 
ting out new vessels with electrical apparatus and in taking 
charge of the electrical plant on board ships in commission. The 
number of officers available in an emergency would thus be in- 
creased, as those now detailed to electrical work could be assigned 
to other duties and their work could be carried on by the experts 
of the naval militia." 
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THE JEFFREY ELECTRIC COAL 
APPARATUS. 


MINING 


Тноссн but a comparatively short time has elapsed since 
the benefits accruing to mine operators by the employment 
of electricity have been shown, enough has been accom- 
plished to demonstrate not only the thorough practicability 
of the various types of electric apparatus, but their econ- 
omy also. This refers as well to the lighting of mines as 
to the transportation of the product mined by electric 
motor cars, and its bringing down by electric drills. 

Among those who have devoted considerable attention 
to the application of electricity to mining purposes, and 
especially coal mining, are the Jeffrey Manufacturing Co., 
of Columbus, O., who have utilized their long experience 
in coal mining machinery to good advantage in the new 
classof work. As a result, they have produced and already 
installed in a number of places the coal mining machine 
illustrated in the accompanying engraving, Fig. 2, page 650. 
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The machine consists of a bed frame occupyiny a space two 
feet wide, by seven feet six inches long, composed of two 
steel channel bars firmly braced, the top plates on each 
forming racks with their teeth downward, into which the 
feed wheels of the sliding frame engage. Mounted upon, 
and engaging with, this bed frame is a sliding frame, 
similarly braced, consisting mainly of two steel bars, upon 
which are mounted at the rear ends, an electric motor, 
from which power is transmitted through straight gear and 


worm wheel to the rack, by means of which the sliding . 


frame is fed forward. Upon the front end of this slidin 
frame is mounted the cutter-bar, held firmly by two soli 
steel shoes, with brass boxes. The cutter-bar contains bits, 
. made of tool steel, held in place by set screws. When the 
cutter-bar is revolved, these cutters or bits cover its entire 
face. The cutter-bar is revolved by an endless curved 
link steel chain from the driving shaft, and as it is revolved, 
.is advanced by the mechanism into the coal or other 
material, to be under-cut to the desired depth. 

The motor occupies a space of about 20 inches square, is 
built in the most substantial manner, and has an efficiency 
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of 90 per cent. The current required is from 30 to 50 am- 
peres at a pressure of 220 volts; each motor is wound to 
develop fully 15 h. p., though frequently in some veins of 
coal the machine only uses 30 amperes or 84 h. p. in makin 
cuts. The machine is started by means of a switch locate 
on a resistance box, on the rear end of the motor. 

The armature of the motor is calculated to run at a 
speed of 1,000 revolutions per minute, from which the speed 
is reduced, so as to run the cutter-bar 200 revolutions per 
minute. The momentum of the armature is such, that 
ordinary obstructions met by the cutter-bar in the coal are 
not perceptible, causing the machine to run steadily and 
comparatively quiet. 

The machines are operated by two men, one man in 
charge and the other as helper. Tracks are furnished with 
the machines, which enable them to be handled with ease. 
The machine is taken into the mine upon this truck and 
run into the room to be under-cut. It 1s then placed on 
two boards in front of the coal at one side of the room, 
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Fic. 1.—THE JEFFREY ELECTRIC MINE LOCOMOTIVE. 


and is fastened firmly by means of the front and rear jacks, 
which are braced against the face and roof of the coal ; this 
prevents the machine from moving while in operation. 

The cutter, which is revolved by an endless chain, is fed 
forward, by means of rack and pinion wheels, to a depth of 
five or six feet, according to the sive of the machine. The 
usual length of the cutter-bar is 39 and 42 inches. When 
the full depth has been reached the feed is thrown off, and 
by means of a reverse lever, the cutter- bar is withdrawn to its 
starting place. This completes the cut, and the machine 
is moved over the length of the cutter-bar used, and 
another cut is made іп the same manner. This is continued 
until the entire width of the room has been under-cut, after 
which the machine is again loaded on the truck and taken 
into another room. These cuts are made on an average of 
from four to six minutes each. | zo 

The amount of coal under-cut, or the lineal feet face for 
each machine, depends upon the quality of the coal, and 
the skill of the men handling the machines. In some: coal 


. veins the machines have cut at the rate of 130 and 150 


lineal feet face in ten hours to a depth of six feet. "Twice 
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пи amount can be cut if the machines are run on double 
shiit. 

As an adjunct to the mining machine just described, the 
electric drill, illustrated in Fig. 3, affords a means of driv- 
ing holes at any angle and in any position. 

The drill consists of a small electric motor hung in an 
upright frame having projections at the top and bottom, 
arranged with adjusting screws, by means of which it is 
fastened to the roof and floor of the mine. This is sup- 
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Current is transmitted to the motor by means of a double 
trolley of four wheels, running on two conductors placed 
along the sides of the hauling entry, the same being 
made fast to the ribs of the entry. "There is no rail or 
ground return. The armature shaft has a pinion and spur 
gear, direct to the axles. The motor is speeded to run 
eight miles per hour. The car is furnished with sand 
boxes and electric head lights and double brakes. The 
motorneer sits at one end of the car. 
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Fic. 2. —THE JEFFREY ELECTRIC COAL MINING MACHINE. 


ported by a brace to stiffen and hold the frame rigidly while 
the drill is in operation. The motor is of the same type as 
that on their electric coal mining machine, and of a size to 
develop one-half h. p. It has a speed of 2,000 revolutions 
per minute, which is reduced by means of gearing to 100 
revolutions at the feed bar. The motor is started and 
stopped with a simple switch, a rheostat not being 
necessary. The current is conveyed from the line to 
the drill by means of a small conductor cable. "The drill 
can be handled by one man, and, being simple in construc- 
tion, any man with ordinary intelligence can run it with a 
few hours' instruction, | 

The results of many months working have shown that 


by the use of the electric mining machine, a saving of 
from 25 to 33 per cent. can be had over hand mining with 
a considerable gain in marketable product, on account of 
the small amount taken out in the bearing-in. 

To the gain in labor obtained by the mining machine, 
must be added the economy due to the electric haulage of the 
product below the surface. The Jeffrey Company have also 
devoted attention to this important feature and as a result 


have designed the electric mine locomotive, illustrated in 
Fig. 1. The frame of the car is built entirely of iron, thus 
giving it both strength and the weight required on the 


track for necessary traction. It is furnished with an elec- 
tric motor of the same type and voltage as the mining 
machine, and has steel-tired wheels and axles, 


The size and capacity of the motor cars made thus far 
by the Jeffrey Company, have been of 20 h. p., weighing 
five tons on the rail. The motor car has worked on a grade 
against loads up to 44 per cent. The car is about 8 feet 6 
inches long, by 46 inches high at the highest point. 


> 


Fic. 8.—THE JEFFREY ELECTRIC MiNING DRILL. 


The installations made by the Jeffrey Company com- 
prise the lighting and power equipment of quite a number 
of mines, including those of the Thurmond Coal Co., at 
Thurmond, W. Va.; the Sterling Mining Co., at Cannelton, 
Pa.; the Morris Coal Co., Brush Fork Mine, Hocking Val. 
ley, and a number of others. The success which has thas 
far attended the use of these installations will no doubt 
lead to their general appreciation. 


Deo. 10, 1890.] 


“DUPLEX” RAILWAY TRACKS. . 
BY THOMAS H. GIBBON. 


YOUR illustrations of the Duplex rail and lap joint system 
of railway construction in THE ELECTRICAL ENGINEER ОЁ Oct 29, 
have brought many prominent mechanical and electrical engi- 
neers, and contractors, to inspect our working model and to 
analyze this all-metal and simple system of railway construc- 
tion ; they have also brought many letters of inquiry from man 
states, respecting the cost of the system, and especially г - 
ing the joint problem, and the contact of metal at the joints 
without wiring. ° 

We, ourselves, are convinced that railway companies building 
with this een for electrical propulsion, save the expense of 
wiring at the joints, be it $100 or $400 per mile, which all other 
track systems entail to make this contact. No ene doubts, who 
has inspected this system up to this writing (and they are num- 
bered by scores), that a very great saving in labor in construction 
is effected ; no one has yet doubted its absolute maintenance of 
gauge, and I do not think any practical man believes that there 
could be a low joint on this lap joint principle; that question has 
not once been mooted. 

For the benefit of your readers, and also to answer the many 
inquiries, I have prepared a plan view of a joint chair, Fig. 2, 
showing how the girders of the rail are seated in the grooves of 
the chairs, and notches of the tie-bars, and all finally locked by 
the transverse wedge key ; also, how the expansion and contrac- 
tion of rails is provided for. | 

Of the many points of superiority which this system 

, indicated in your article referred to above, none 
is more important than its duplex quality, and lap joint 
principle, for on that principle, and that only, can an absolutely 
jointless track be made or maintained, and upon this important 
feature in railway construction hangs very materially the flnan- 
cial prosperity of any railway company, and is the only means to 
absolutely make electricity the cheapest motive power that can be 
е. besides giving rapid transit and comfort to the traveling 
public. 

It is a well recognized fact, that there can be no rapid transit 
where low and bad joints exist ; it is also & recogni fact that 
bad joints cause rapid destruction to the rail, the motive power, 
the cars, and distress to the traveler. This is bad enough, but 
it is also recognized that electric propulsion is more destructive 
to the rail than any other motive power, be it steam, cable or 
horse—that the head of the rail is, as it were, under a planing 
machine, night and day, and must naturally wear out more 
rapidly than where the wheels only roll on the rails, as in cable or 
horse propulsion. This fact will sooner or later be more fully 
recognized, especially when two renewals of track, with all their 
attendant evils and expense, are to be made, instead of one, where 
horse or cable is used. 

This is an important matter in finance, and no doubt will be 
seriously considered when it is more thoroughly understood that 


Fic, 1.—THE GIBBON “DUPLEX” RAIL CONSTRUCTION, 


only about 9 pounds of head wear can be obtained from the 
heaviest section of rail rolled, whether side bearing, centre bear- 


ing, or grooved rail; it is sad to think that a 70 pound rail has 
only 9 pounds head wear (for the life of the rail 18 governed by 
the life of the head) and that 60 pounds is destined to be scrap. 
One renewal of such a road is equal to $1,500 per mile per annum 
for the life of the track, assuming that it will require eight years 
to wear this r of an inch, and that is the utmost limit; or 9 
pounds of metal of the head. This is exclusive of the repair ac- 
count (of track only) which may be estimated at $800.00 per mile 


per annum. 
The “ Duplex rail and lap joint system was designed to give 
longer life to the rail, by the removal of bad and low joints, by its 
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lap joint principle. Its duplex character was designed so that 
either section of rail could be removed without discarding the 
whole, and also to give more lateral vertical stiffness to the 
track. The head section has all the wearing capacity of any other 
type, and only weighs about one-half of the whole rail; thus, at 
renewal, only 25 pounds per yard of scrap is made, instead of 60 
pounds af oa yard with the single girder type, and furthermore the 
renewal can be made without much disturbance to the pavement. 

The plan view of the joint chair shows the contact of the sides 
of the girders of the rail, with the inner faces of the ves in 
the chairs, and also the upper and lower face of the wedge keys 


кто. 2.—THE GIBBON “ DUPLEX” RAIL CONSTRUCTION. 


in contact with the top and bottom of the mortise in the girder of 
the rails. 

The isometrical view of track at the joints, Fig. 1, shows the 
under face of the tram section resting upon, and therefore in con- 
tact with, the three vertical walls of the chairs ; the under faces of 
the rails are in contact with the upper faceof the solid flange rail, 
The under faces of the head rails are also resting upon, and there- 
fore iu contact with, the outer vertical wall of the chairs, thus 
making fifteen or more points of contact of metal the length of 
the joint chairs, instead of only two, when made by wire, the 
contact of which may be destroyed at any moment by the chemi- 
cal action of the earth on the copper wire and steel rail. That 
there is a serious and detrimental action now taking place at the 
joint wires through the above named cause is already observed. 

It is these and other kindred repeated outlays which are 
going to burden electricity as a cheap motive power in the future, 
and unless a great reduction can be made in track maintenance 
and renewals it is a question whether the profits are not largely 
swallowed up in renewal of tracks and cars. 

What we have striven to accomplish in the Duplex system, 
and what is desired, is an imperishable track, rapid to construct, 
true to gauge at all times, the removal of low joints, ease of 
renewal and repairs, and smooth riding to the traveling public. 


NEW YORK SUBWAY RENTALS. 


The Board of Electrical Control met in the Mayor’s office on 
Dec. 4. Mr. Lauterbach, for the Consolidated Subway Company, 
reported that the company had organized the Empire City Su 
way Company (Limited), and proposed, with the permission of 
the Board of Electrical Control, to release to it the work of con- 
structing low-tension subways, at the same time holding itself 
liable to the board to do any of such work that the board might 
direct. The matter was referred to the corporation counsel for 
his opinion. The Mt. Morris Electric Light Company complained 
that the Consolidated Subway Company had failed to provide it 
with a duct in Duane street, although the Edison Company had 
been given one there. The Subway Company was directed to 
furnish the desired duct immediately. 

The question of duct rentals was again discussed. The electric 
light companies claim that $1,000 per mile is too large a rental 
and are fighting against that charge in the courts. As a judicial 
decision in the case is expected this week, the board decided to 
take no action in the premises, and adjourned until Dec. 8, when 
the decision will guide their action. 
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ELECTROLYSIS OF ALUMINUM FLUORIDE.! 
BY M. ADOLPHE MINET. 


‘THE author by continuing his researches on the electrolysis of 
the fused fluoride of aluminum, has been able to determine the 
composition of the electrolytic bath, which, for & given tempera- 
ture and current density, yields the best results. The physical 
properties of the mixture of salts, and the relation between the 
curren density and the constants of electrolysis, have also been 

ound. 

Composition of the Bath.—The bath is formed of a mixture of 
sodium chloride, and the double fluoride of aluminum and sodium. 
It is expressed by the chemical formula 6 NaCl + Al, Fl,, 8 NaFl. 
Its fusing point is 675° C., and the temperature of vaporization 
1085" C. Its electrical conductivity at the temperature t° C. is 
expressed by the formula 

C, = 8.1 [1 + 0.0022 (t — 870°)]. 

For a current of 1,200 amperes the weight of the bath should 
be 20 kilogrammes, the current density should be 1 ampere per 
square centimetre of active surface of the positive electrode, and 
the voltage of the electrodes should be 5.5 volts. 

The e of the bath is maintained constant by addin 
а mixture of aluminum hydrate, oxyfluoride of aluminum, an 
the double fluoride of aluminum and sodium, by the action of 
which the aluminum pressa M at the positive electrode is 
reabsorbed by the mixed electrolyte. 


Relation between the Curren! сос and the Electrolytic Соп- 
stants. 


Let V be the voltage applied to the electrodes, e the opposing 
electromotive force in volts due to the polarization of the electro- 
lyte, R the resistance in ohms of the electrolyte, and C the current 
in amperes. — | 

When the salts composing the bath are chemically pure, we 
may then distinguish three cases. In the first the current density 
is very small, and V and e are peia y identical. If the tem- 
perature is constant, V is found proportional to C until the cur- 
rent density reaches an upper limit. This limit, when the tem- 
perature t is 870 degrees, varies between 0.02 and 0.08 ampere per 
square centimetre. Beyond this limit, and until the current den- 
sity exceeds 1 ampere per square centimetre, the formula V = e + 
R C holds, and the author gives several numerical results obtained 
from experiment and calcuiation. A few are appended below :— 


t = 852°C t = 890° C t = 980° C 
e = 2.15 e = 2.40 e = 0.84 
R — 0.01 R = 0.0044 R = 0.0083 
C V- C y——— | C ———V——— 
"Measured. Calculated. | Measured. Calculated. | Measured. Calculated. 
130 3.50 345 |196 3.26 3.26 072 4.25 4.23 
245 4.60 4.00 885 6.18 6.29 |1030 5.78 


5.74 


When the current density exceeds one ampere per square centi- 
metre the value of V cannot be calculated as a function of C in 
any simple way. It rapidly attains a magnitude approximating 
to that required for an electric arc of 80 or 40 volts. 

When the electrolyte is mixed with extraneous salts, such as 
those of iron or silicon, it is still true that while the current den- 
sity lies between certain limits the decomposition takes place 
according to Sprague’s law. The following numbers were ob- 
tained from experiments on a bath, from which the salts of iron 
and silicon were successivel y removed. 


Silicon present. Alumin’m salts only. 
t = 840° C. e= 1.87 | t= 870°C. €=2.15 
R = 0.0089. R = 0.0085. 


Iron present. 
t = 810° C. e=0.75 
R = 0.0093. 


У: — 
Measured. Calculated. 

100 3.00 8.75 

187.5 3.75 8.25 


Quo pu 16 
Measured. Calculated. Measured. Calculated. 
75 1.45 1.45 05 1.95 1.95 


225 9.85 2.85 217.5 8.85 8.81 


TELEPHONY AT THE FRANKFORT EXHIBITION. 


At the International Electrical Exhibition to be held next year 
at Frankfort, music is to play a novel and an important t. A 
large number of telephones will be fitted up in the buildings. by 
means of which visitors will be enabled to hear not only the con- 
certs given in the Palmen-Garten, but also concerts at neighbor- 
ing towns, Homburg, Soden, Wiesbaden, etc.; and it is even hoped 
to provide visitors with an opportunity of пк the perform- 
ances at the opera-houses of nheim and Munich. 


1. Comptes Rendus, October 27, 1890. 
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THE CENTRAL STATION CITY PLANT AT ALLE- 
GHENY CITY. 


THERE is perhaps no plant in this country where so many lights 
are operated from such a small central station building as is the 
case at Allegheny City, Pa. The plant is owned by the city and 
it Toe the alternating system exclusively, both incandescent 
and arc lights ; and it is mainly for this reason that the company 
was enabled to run such a large number of lights from a com- 
paratively small power-house. j 

The plant has a capacity of 4,500 incandescent and 540 arc 
lights. It was established dast spring ; and the contract for the 
installation of the electric light system was awarded to the Weet- 
inghouse Electric and Mfg. Co., after a severe competition. 

The power house is a very handsome brick building situated 
near Braddock street and the tracks of the Pittsburgh, Fort 
Wayne and Chicago railroad. The roof of the building 1s 
by a beautiful tower from which the main wires are distributed. 

e boiler room is in the reer of the building containing a battery 
of six tubular boilers, each measuring 16 feet in length with a 
diameter of 66 inches. Slack coal is utilized as the fuel under the 
boilers and each of the Jatter are also fitted with a Roney patent 
stoker. The utility of this appliance has manifested itself in 
this plant to a very great extent from an economic point of view. 

From the boiler room. a small door leads into the power house 
proper, the dimensions of which are 50 x 56 feet. and in this space 
the entire amount of the engines and dynamos for the operation 
of the complete plant are confined as follows: There are seven 
160 h. p. Westinghouse compound engines, one 85 h. p. compound 
engine, two 15 h. P» automatic engines, three 1,500 light alternat- 
ing current incandescent dynamos, two exciters and nine 60-light 
alternating current arc machines. 

The switch board of both the incandescent and arc light occu- 
pies the greater portion of the north side wall in this room, con- 
taining all the switch board appliances used in connection with 
the Westinghouse system of electric lighting. The plant has been 
in operation since the fifteenth day of July last and since that 
time, there has never been any interruption in the service, either 
in the incandescent or arc light supply. 

The working of the central station is superintended by Mr. 
David Hunter, Jr., and Mr. Maurice Coster acts as chief engineer. 

The arc lights are used to light up the streets of the city. All 
the construction work in this direction was done by the North 
American Construction Co. The lights are distributed by mast arms 
and towers. Of the latter, the city has put up 58 with five lights 
on each and the rest of the lights are on mast arms. 

The lights have given every satisfaction to the people of Alle- 
gheny City. Since the plant has been in operation the city has 
realized that the present capacity of the station is hardly sufficient 
to meet the demands of the entire place and an extension is 
already contemplated. 


A LARGE ELECTRIC RAILWAY SYSTEM FOR BRIDGEPORT, CONN. 


The Bridgeport Horse Railway Company, which has operated 
a line of horse cars since 1864, has sold out to a number of wealthy 
men. Among the purchasers are A. G. Yates, W. S. Kimball, the 
tobacco manufacturer; Frederick Cook, Arthur Luetchford, 
A. E. Perkins, Charles Everest, and J. N. Beckley, of Rochester 
N. Y.; Edward M. Gibbs, of Norwich, Sherman H. Hubbard and 
Charles A. Hotchkiss, of Bridgeport. The purchase price was 
$350,000, about double the amount of the capital stock of the 
company. The purchasers of the line own the street railway lines 
in Rochester, Buffalo, Newark, N. J., Paterson, N. J., and other 
cities. They intend to extend the lines through more streets and 
to the suburbs of the city. When the work is 8 there 
will be about twenty miles of the road in operation. ork on the 
improvements will be begun at once, and the tracks will be laid 
early next spring. The company intend to expend 81.500.000 in 
making improvements. The equipment of the road will be new 
throughout and electricity will be used as the motive power. 


RESULTS WITH ELECTRIC ROADS IN ST. LOUIS. 


e the use of overhead electric wires for street car 
ropulsion, Mr. E. V. Matlock, the supervisor of city lighting of 
5c Кош, writes as follows in reply to an inquiry addressed to the 
Mayor of St. Louis and referred to him : 


The systems in use here are the Thomson-Houston, 8 and Short roul- 
tiple systems. As far as known, no one has been serio 3 or killed dy 
the electric railways. The people generally do not apprehe 
the electric railways, and the in uction of this me 
almost doubled the traffic on those. lines which are using it, and increased the 

d of transportation about 100 per cent. over horses, andthe genera) feeling 
of the residents along the lines of these electric railways, is one of great aatis- 
faction with them. 

Real estate in the western portion of the city has increased in value, in some 
cases over 300 per cent.. and the general feeling is that it is a em Improve- 
ment over other methods of travel. With a few exceptions, al] the horse car 
lines have adopted, or are about to adopt, one of these systems, and the days ot 
the horse car are numbered in this city. 


Deo, 10, 1890.] 
LETTERS TO THE EDITOR. 


Notice to Correspondents. 


We do not hold ourselves responsible for the opinions of our correspondents, 
Anonymous communications cannot be noticed. 
The Editor that all communications 
* as possible. R 
In order to facilitate reference, correspondents, when referring to letter previ- 
d ously inserted will oblige Dy mentioning Che serial number of Tuch lean dnd d 
the page on which it rs. 
Sketches and drawings for illustrations should be on separate pieces оу paper. 


АЦ communications should be addressed Ергтов op Tus ELzoT 
150 Broadway, New York city. V 


“ ALIUM" INSTEAD OF ALUMINUM.” 


[150.]—We have been much interested in the discussion which 
haa been carried on through your paper and other electrical jour- 
nals in reference to the proper spelling and pronunciation of the 
new word aluminium, and we understand that it has practically 
been decided to call it aluminum. 

Prof. Thomson, in the course of a conversation the other day, 
suggested to us that while the matter was under consideration, it 
might be well to shorten the term and call it **alium." This im- 
pressed us as being a most excellent su tion on account of its 
eupbony, its ease of pronunciation, spe fing , etc., and its similar- 
ity to the terms used to describe other metals, such as sodium, 
barium, calcium, cadmium, osmium, herbium, lithium and 
several others. 

We have taken the responsibility of making this suggestion, 
although Prof. Thomson and ourselves realize fully that so great 
a cuango might involve considerable diffculty by giving rise to 
misunderstanding. Still, if this is to become a common metal, it 
seems to us that it should be about as easy to pronounce as gold, 
silver, tin, lead, iron or zinc. 

E. W. RICE, JR., SUP'T. 

THOMSON Houston Works, LYNN, Masa., Nov. 29. 


EUROPEAN CORRESPONDENCE. 


LONDON. 


Fire at the London Electric Supply Corporation's Central Station.— 
Lighting of Madame Tussaud’s.—Studying Electricity in the 
French Navy.—Telephones in France.—Supply of Electricity In 
Madrid.—Tenders for Spanish Coast Cable. 


THE London Electric Supply Corporation's central station at the 
Grosvenor Gallery was burnt down on Saturday morning. This is 
a very serious matter, as the E is obliged to suspend busi- 
ness for the present. I am ena led to give the following state- 
ment from Mr. Ferranti about this station, and how the fire 
occurred. 

Until recently the Grosvenor station was supplying the whole 
of the lights of the London Electric Supply Corporation. Owing 
to an injunction obtained by the neighbors, the company has been 
obliged to abandon it as a generating station and use it only for 
distributing the current supplied from Deptford. It was neces- 
sary to turn out the old machinery and install that for converting 
p which would transform the high tension to the inter- 
mediate tension for supplying to the customers. It was impera- 
tive that the stopping of the generating plant should take place 
on Saturday night, and the transforming plant to be ready by as 
early an hour on Sunday as poesible. This was partly done ; the 
whole of the work was, of course, of a temporary nature. 

The accident occurred at 0:80 on Saturday morning owing to 
the action of a lineman in plugging on a fresh set of converters. 
The man hesitated in putting in the plug, and a slight arc formed. 
He drew it back and broke the contact. The heated surfaces 
together with 5,000 volts pressure maintained thearc. It ran upthe 
wood work and set fire to the wookwork of the ceiling and burned 
out the whole place in the short space of twenty minutes. The 
lineman had ample opportunity of entirely stopping the damage, 
as a Switch within a yard’s distance would have broken the sup- 
ad cron the plug switch. There was still another safeguard, 

he not been too frightened, and that was the safety switch at 
the end of the room which would have cut off the whole of the 
supply from Deptford. He could also have signalled for the 
current to be cut off. The ammeters and voltmeters at Deptford, 
however, showed that something was wrong in London, and the 
current was cut off. 

Madame Tussaud's, the famous wax work exhibition, was 
lighted for the first time to-day by electricity. 

The Great Northern Telegraph Company is about to lay a new 
direct cable between the west coast of J utland and Calais. 

By reason of the increasing importance of electricity to the 
navy, the minister for the French navy has just arranged for the 
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instruction of the staffs of the arsenals in electrical science. He 
has decided that two foremen and two workmen, electricians, 
shall be sent to Paris from each French arsenal to study the 
working of the electric light. Lectures on the theory and practice 
of electricity will be given to naval officers at the ско of 
Paris on and after the present date. They will last during four 
months and will be given every Thursday and Friday. 

An ent has been made between the government and 
the municipality of nteuil by which & telephonic line shall 
connect that city with Paris. M. Jules Roche, minister, has just 
Submitted a decree to the President, which reduces the subscrip- 
tion to an overhead telephonic system to 150 francs in cages where 
the population does not exceed 25,000 inhabitants. This regula- 
tion comes into force on the first of January, 1891, in the case of 
towns already provided with a system, the number of whose sub- 
scribers does not exceed 100. 

English and German companies in Madrid are now actively 
engaged in laying down wires for the supply of electric 
light in houses and business establishments. e German 
company has received orders for 11,000 lamps and the English 
company for, perhaps, as many as 6,000 lamps. The former 
can supply 22,000 lamps without using accumulators and 
40,000 if they use Tudor's, as it is their intention to do. The streets 
in Madrid are now much broken up dyring the laying of the 
wires, and the public, though favorable to the electric light, 
shows some impatience with the present state of the streets. 6 
English company have plenty of ground available on which they 
may enlarge their station for their al ing current supply. 
The German company, with their continuous current, have their 
cables only in the centre of the town and contemplate DE 
two other stations outside. Both companies maintain the hig 
price of 14d. to 15d. per unit. 

Two tenders have been sent in for the laying of the cable 
between Spain and the African coast. One is from the India 
Rubber Company and the other from an Italian firm. Both 
tenders are in accordance with the conditions published by the 
government, but the chances are much in favor of the English 
proposal being accepted. H. 8. 


LoxpoN, Nov. 19, 1890. 


CORRESPONDENCE. 


CHICAGO. 


Amendments in the Chicago Club Constitutio». — Marriage of 
George A. McKinlock. 


AT the last meeting of the club, held at its rooms, 108 Adams 
Street, on Monday evening, December 1st, the following amend- 
ments to the constitution and by-laws were adopted : 

Changing Article III, Section 1, to read as follows: Resident 
members shall pay an entrance fee of Fifty dollars, and annual 
dues of Forty dollars. 

Article III, Section 2—Non-resident members shall pay annual 
dues of Twenty dollars. | 

Article III, Section 3—Non-resident members becoming resident 
members, must pay the entrance fee. i 

Article III, Section 4—The financial year of the club shall com- 
mence on the first day of April of each year. | 

Article IV, Section 2—The president or one of the vice- 
presidents shall preside at all meetings of the club; in their ab- 
sence a temporary presiding officer may be elected. | 

Article IV, Section 6—At all meeti of the board of man- 
agers the chairman shall preside; in his absence a temporary 
prenne officer may be elected. 

Article IV, Section 6—To be numbered Section 7. 

Article VII, Section 1—Reeident members only are entitled to 
vote atany regular or special meetings of the club; and they 
must vote in person. | 

Article , Section 2—No member who is in arrears for dues 
shall be entitled to vote at any meeting or election. 

Mr. E. F. Browne then read a highly instructive and carefully 


compiled paper on Electricity in es and the Pro Mining 
and Electrical Display at the World's Fair.” A lively discussion 
ensued which was participated in by Mesars. Bain, t, Good- 


man, Armstrong, Cutter and Browne. 

Mr. George A. McKinlock, the popular and genial treasurer of 
the Central Electric Company, was married Tuesday evening, 
December 2nd, to Miss Marion Rappleye, at the residence of Mr. 
Rappleye, No. 8,636 Prairie avenue. The ceremony was conducted 
by Bishop Cheney, and was solely a family affair, none but the 
members of the two families and immediate relatives being pres- 
ent. After the 5 Mr. and Mrs. McKinlock left for New 
York, from which city they sailed on Saturday on the steamship 
** Etruria ”. for a years tour in Europe. I desire to congratulate 
them and to unite with their many friends in wishing them every 
happiness. Messrs. W. L. Candee, Geo. Manson and Durant 
Cheever, of the Okonite Co., have gent them a most beautiful and 
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useful present in the shape of a complete set of silver table 
ware, consisting of eighty-nine pieces, with monogram on each, 
in an oak case. The staff in the office of the Central Electric 
Co. have also remembered Mr. McKinlock and presented a very 
handsome field glass, which he will no doubt use with muc 
pleasure during his sojourn abroad. 


modo, Dec. 5th, 1890. 


BOSTON. 


Rules for Motor Men.—Work for Inspector Flanders.—The Meigs 
Elevated Road. 


GENERAL MANAGER MONES, of the West End Railway, has issued 
the following order to motor men on electric cars: 

‘You are hereby notified that you must not hold conversation 
with any passenger while on duty on yourcar. If 5535 
wish to engage in conversation with you, tell them, politely, that 
you are not wed to talk with them, as your time and attention 
must be fully occupied in the careful operation of the car.” 

Since Mr. В. S. Flanders has boen appointed and confirmed in- 
spector of electric wires, there has been some curiosity on the part 
of the fire commissioners to know whether the new ordinance 
took the control of the fire-alarm telegraph out of their hands, 
&nd placed it in the hands of the new inspector. It is the opinion 
of the corporation counsel that the wires and apparatus of the 
fire-alarm system should be under the control of Mr. Flanders, 
but that considerable time will have to ela before Inspector 
Flanders will be able to arrange all the details. The question is a 
nice one, and exactly where the dividing line will come in it is 
impossible yet to tell. 

At a DE the board of aldermen, an order was 

that $12,550.77 transferred from the appropriation for de- 

риа the said sum to constitute an appropriation for the 
epartment for the inspection of wires. l 

The committee on railroads reported leave to withdraw on the 
petition of the Meigs Elevated Railroad Co. for location on 
certain streets. 


Boston, Dec. 6, 1890. 


PITTSBURGH. 


Progress in Electric Railroads.—Lighting the Public Buildings. 
—Track Lighting for Steam Railroads. 


THE Knoxville Incline Company, of this city, is erecting an 
electric light plant for the purpose of illuminating the entire track 
of the incline from Mount Oliver down the hill to the foot of 
South Thirteenth street. The plant will be in operation within a 
few weeks, and it will not only illuminate the hillside very bril- 
liantly, but it will also be a great blessing to the people who are 
now obliged to climb the hill during the night in utter darkness. 
The company hopes also to avoid accidents by the lighted condi- 
tion of ite line. 

A number of the cars of the Duquesne Traction Company have 
now arrived in this city, and they are being equipped with electric 
motors at the company's power house. It is expected that the 
first trip will be made during Christmas week. 

The Cambria Iron Com is now engaged in the manufacture 
of the street rails for the tracks of the Troy Hill Electric Street 
Railway line in Allegheny City. The poles are now being put up 
and as soon as the rails arrive the road will be laid as quickly 
as possible. The management of the railway hope to have the 
cars running іп two months at the latest. 

The secretary of the treasury has recommended the appropria- 
.tion of $15,000 for an electric plant to he utilized in the Hlunlina- 
tion of the new Pittsburgh Custom House and the Post Office 
building. In addition to that he has also recommended the appro- 
priation of $185,000 for an electric lighting plant for the new 
public building in Allegheny City. i 

The stockholders of the Second Avenue Electric Street Railway 
Company held their annual meeting a few days ago. They elec- 
ted a new board of directors and officers for the ensuing year, and 
they also received the report of the treasurer. The latter showed 
that the company had earned during the first nine months of the 
year $23,227.65 net. 

One of the most practical schemes for the utilization of electric 
lighting is now being introduced by the Pennsylvania Railroad 
Company. In considering ways and means towards the allevia- 
tion and decrease of accidents to life and property on their lines, 
the management has decided to establish electric lighting stations 
at such places along their system of tracks, where the traffic is so 
large as to be of constant danger to the traveling public and the 

employés of the company. The first trial is now being made from 
Frankford Creek to Torresdale, a distance of 11 miles. If this 
experiment proves satisfactory the com intends to light up 
the entire track from Philadelphia to New York City. 


PrrTsBURORE, Dec. б, 1890. 
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FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 


F. Z. Maguire & Co., Electrical Securities, of 18 Wall street, 
this city, report the following quotations of December 6, from 


New York, Boston and Washington ; Pitteburgh, December 5. 
NEW YORK. 
BID. 
W. el. O6. cives ee 74 Edison Gen. Elec. Со...... 
American Tele. & Cable 88 Edison Gen. Co. Def'd..... 
Centl. & 8o. Amer......... 55 Consol'd Elec. Lt. Co 
Мехісап..... ............. 210 Edison Illn'g Co. N. F. 
Com. Cable Co ae U. 8. Elec. Lt. Co....... p 
Postal Tel. Cable 39 North Am. Phonograph.... 
BOSTON. 
BID. 
Thomson- Houston 89 Ft. Wayne Coo 
us d 254 Вей... 
s Series C..... А 80 Е V 
t Din ew England............. 
a Int. Co..... Mexican sie»? 
Thomson Welding Co...... Trop. American........... 


Thomson Eu. Welding..... 


WASHINGTON. 
BID. BID. 
Penna. Telephone......... 25 U. 8. Elec. Lt (Wash)..... 139 
Ches. & Pot. Telephone..... Saige Eck. Sold. Home Elec. Ry. 574 
Amer. Graphophone....... 113 Georgetown & Tenally town 47 
PITTSBURGH. 
BID. 
1004 


Westinghouse Electric and Manufacturing Co..... ТРТУ 


BURNING UP OF AN EDISON ORE CONCENTRATION PLANT. 

A special despatch from Marquette, Mich., of Dec. 4, says :— 
„The experimental station erected by Thomas A. Edison at Hum- 
boldt, thirty miles west of Marquette, for the purpose of concen- 
trating low стаде iron ores by соц was deetroyed by fire 
last night. The fire began in the engine house. The building was 
valued at about $7, and contained two dynamos and much 
valuable machinery, all of which is ruined, making the total loss 
not less than $12,000. There was $5,000 insurance. | 

‘The station was established two years ago. Although no infor- 
mation was given to thepublic re ing thesuccess of the experi- 
ments, it is generally understood that Edison's process was v- 


ing successful. At the time of the fire preparations were 


made to ship a car load of ore which had been raised from 50 to 
7114 per cent." 


A NEW TELEPHONE EXCHANGE FOR ALBANY. 

The Hudson River Telephone Co. has asked the permission of 
the Albany City Councilto put its wires in that city underground. 
Mr. A. B. Uline, general manager, says that the company are 
negotiating for asite on which a handsome granite 
building will be erected for the telephone exchange. , In the 
parts of the city where the wires and poles look unsightly and 
are in the way, the company desires to remove the poles and 
the wires underground. This improvement will probably be made 
in that part of the city bounded by North Ferry street and the 
Lumber district on the north, Second avenue on the south, Swan 
or Lark streets on the west and the river. The conduite will be 
laid through the streets included within these limits, and com- 
munication with them will be through manholes at every inter- 
section of streets. The conduits will contain about 20 lead cov- 
ered cables, each cable containing 50 pairs of wires. 

The company desires to obtain the permission from the Com- 


mon Council as soon as possible, but will probably not begin lay- 
d not 


ing the conduits until next spring, as pavements coul 
relaid properly during the winter. 


MR. Јонн N. STEWART, the new president of the Ohio State 
Tramway Association, is an old military telegrapher, who was as- 
signed to duty in the vicinity of Washington, D. C. After the 
war, he closed the circuit telegraphically with the golden spike 
and silver mallet when the great railroads acroes the continent 
made their junction at Promontory Mountain. Since then he has 
been prominent in a number of enterprises. 


LIGHT AND POWER FOR RAILWAY SHOPS.—The order recently 
laced by the Union Pacific system, for lighting the shops of the 
nver Union Railway & Terminal Co., at Jersey, Col., with the 
Western Isolated Lighting Department of the Thomson-Houston 
Electric Co., comprises two 50U light dynamos and other applian- 
ces, including wiring, necessary to operate 1,100 incan е 
lamps ; also a 600 light 5 which will be used in connection 
with an electric motor for running a transfer table. 


Deo. 10, 1890. 
SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


The next meeting of the Institute, to be held at the house of 
the society, 12 West 81st street, at 8 p. m., on Tuesday, Dec. 16, 
promises to be very interesting. Мг. A. E. Kennelly will present 
@ note on “ Inductance and its Proposed Unit, the Henry,” and 
Mr. Emile Berliner will read a paper on Тһе Perfected Gramo- 
pocne. with illustrations and e iments. The machine will 

exhibited, on this occasion, for the first time in New York City. 
Members are invited to bring ladies. 


NEW YORK ELECTRICAL SOCIETY, 

This society is doing admirable work, and its next meeting, 
at 8 P. M. on Wednesday, Dec. 10, promises to keep up the hi T 
standard. A paper is to be read by Mr. E. P. Thompson, the well- 
known patent expert and attorney, on ** How to Make Great In- 
ventions ; or, Inventing as a Science and an Art." The meeting 
is to be held at the Socy. of Mech. Engineers, 12 West 81st 
Street, and as a general invitation is extended, à very full house 
may be expected. The subject is one of the utmost interest and 
importance. 


DINNER AT THE NEW YORK ELECTRIC CLUB. 


The December meeting of the club was celebrated by a dinner, 
for which no fewer than 75 covers were laid. An excellent din- 
ner was served by Club Steward Stadler. After dinner, speeches 
were made by Mr. Erastus Wiman, Mr. Joseph Howard, the fa- 
mous newspaper correspondent, now of the New York Press; Capt. 
Zalinski, who bade the club farewell, as he was leaving for duty 
on the Pacitic Slope ; Mr. T. C. Martin, Mr. Foster Coates, of the 
Mail and ss; Mr. P. H. Alexander, and Mr. Adams, of 
Boston. Mr. Howard was also prevailed upon to tell how, in his 
early days, while attending to the movements of the Prince of 
Wales in Canada, he had telegraphed large blocks of Biblical 
genealogy to New York, in order to prevent & rival from getting 
the use of the wires. Mr. F. Z. Maguire also enlivened the even- 
ing by playing an origi composition, ‘‘ Valse Electrique," on 
the 10. The festivities were kept up until nearly midnight, 
and a most delightful and successful evening was spent. 


THE CITIZENS’ ELECTRIC CO,'S BALL IN BROOKLYN. 


Between 200 and 300 ple, officers and employés of the 
Citizens’ Electric Illuminating Co, of Brooklyn, and their friends, 
gathered at Saengerbund Hall, Brooklyn, last Friday, and *' tripped 
the light fantastic" to the music of the latest popular airs, the 
occasion being the fourth annual ball of the Employés Mutual 
Benefit Association. Dancing commenced at 10:3) o'clock and 
continued until a late hour, бирт being served during inter- 
mission. The proceeds of the | will added to the fund 
already in the treasury of the Benefit Association. Among those 

resent were J. Supple, B. Rush, E. Reynolds, J. R. Barefield, E. 

Peck, T. H. Brady, of Brady mast arm fame, E. D. Cook, Supt. 
of the Brooklyn Edison Co., W. H. Barstow, Gen. Mgr. of the 
Brooklyn ison Co., John Birkett, W. H. Bowne, Chief 
Engineer of the Citizens’ Co., James Ferguson, Supt. of the 
Municipal Electric Light Co. of Brooklyn, k Mason, Supt. 
of Police Telegraph, and Hon. John Delmar. To Mr. Reynolds, 
Secretary of the Association, great praise is due, on account 
of his untiring efforts to make this affair the deserved success 
that it was. Everything went smoothly, evincing careful fore- 
thought and the best of management. THE ELECTRICAL 
ENGINEER speaks of the ball’s brilliant success from personal 
observation. . 


AMERICAN CONTROL OF THE NEW PACIFIC CABLE. 


There are strong arguments for participation by the United 
States Government, says the Worcester, Mass., Gazette, in the 
plans for a trans-Pacific telegraph cable toconnect the coast of the 
continent with Samoa, Hawaii, and Australia. The President has 
just urged ош in his Message, to take action to prevent the 
mail-carryi acific steamships from changing the American 
terminus of their voyages from Australia and the Pacific islands 
from San Francisco to Vancouver, in British Columbia. Senator 
John H. Mitchell, of Oregon, now urges Congress to take a hand in 
the plans for a cable under the Pacitic, and predicts that the cable 
will certainly be soon laid, and that if the United States holds 
aloof from the project, the cable will be laid under British and 
Canadian auspices, and its eastern terminus will be in British 
Columbia. Men of affairs in the Northwest have special reasons 
for knowing and appreciating the dangers of allowing the ports of 
British Columbia to gain steamshi vantages over the United 
States Pacific ports. They and the President make these 
dangers clear to the people of the rest of the country. They have 
a strong line of argument in the evident social, political, commer- 
cíal ind mili value there would be in a Pacific cable landing 


within United States territory. 
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REPORTS OF COMPANIES. 


STOCKS AND BONDS. 


HANNIBAL, Mo.—A special popular vote was taken on Nov. 25, 
on the proposition to issue bonds to the amount of $20,000 to 
increase the power of the city electric light plant and to put in an 
Incandescent anc The proposition was carried, with the neces- 
sary two-thirds majority and 144 votes to spare. 


MACKAY'S PURCHASE OF THE BANKERS'AND MERCHANTS* 
COMPANY. ` 


A deed was recorded at Washington, on Nov. 28, by which W. 
N. merge ey ot New York, as referee, conveyed for a considera- 
tion of $890, to John W. Mackay, of Virginia City, Nev., all 
the Y: ne franchises and privileges of the ers’ and Merch- 
ants’ зевтара Company, the Bankers’ and Merchants’ Telegraph 
Company of New Jersey, the Bankers’ and Merchants’ Telegraph 
Company of Pennsylvania, and the Bankers’ and Merchants’ 
Telegraph Company of Indiana, including the lines of the com- 
pany from Washington to New York. | 


OUTPUT OF AMERICAN BELL TELEPHONE INSTRUMENTS, 


The Bell Telephone Company makes the following favorable 
каше! of instruments for the month ended the 20th of No- 
vember : 


Month Nov. 20. 


ВЫртепів........................ 5,818 8,768 1 
Retur nel . 2,926 2, 128 
Net outp uv 2,892 884 1,558 
Since Dec. 20. 1889-90. 1888-9. 
Shipments............ ............ 59,105 52,157 6,948 
turned... ...................-* 25,241 22,827 2,414 
Net оцёриб.................... 33,864 20,880 4,534 
Instruments in use Nov. 20........ 478,725 440,871 87,854 
*Decrease. 


PROPOSED ISSUANCE OF WESTINGHOUSE PREFERRED STOCK. 


With теда to the announced intention of the Westinghouse 
Electric and Manufacturing Co. to issue $8,000,000 of preferred 
Btock, the directors of the company have made an official state- 
ment, in which they say: The difficulty in raising new money 
for carrying on the increasing business of the company and carry- 
ing terms has, owing to the stringency in the money market, been 
very considerable, and it has been finally decided, after a long dis- 
cussion, that the only practical manner in which to provide for 
the wants of the company is to exercise the power conferred by 
its charter of issuing preferred shares, and a meeting of the stock- 
holders has been called for this pu A proposition will be 
submitted to the stockholders to authorize the directors to issue 
the pedro A Pea tn of authorized increase, and to convert a 
a total of $3,000,000 of the $10,000,000 into [е Stock, the 
preferred stock to be entitled to a dividend of 6 per cent. in pref- 
erence to the common stock, and this dividend to be accumu- 
lative, and these shares to share equally in the profits when the 
dividends are more than 6 per cent. on both the common and 
preferred stock. The management expects to have its subscrip- 
tions completed by the time of the meeting to enable the com- 
pany to carry on its business in a comfortable manner. The re- 
commendation to create preferred stock was adopted unanimously 
after full discussion and after consultation with parties having a 
considerable interest in the company. Itis believed that these 
shares will find a ready market as soon as people are in a position 
to make investments, and that the extinguishment of the debt of 
the company by the issue of the pref shares will at once ad- 
vance all of the shares of the company to the position they 
should occupy by reason of the very large business which the 
company is doing. These preferred shares are to be sold at par, 
and it is proposed to have the шит able July and January." 
5l stockholders’ meeting was for this Wednesday, 
. 10. 


THE ELECTRIC CAR CURE FOR RHEUMATISM, 


One of the latest crazes in St. Louis is that of riding upon the 
electric cars to cure rheumatism, and hundreds of victims of the 
dreaded affliction who have borne their sufferings in silence are 
now eagerly seeking for information and testing the new cure, 
„It is amusing to see passengers on our line eyeing each other 
and whispering to companions about the new cure for rheuma- 
tism," remarked a Union Depot Line conductor, laughingly. ‘If 
a man, woman or child boards a car with & crutch. or cane you 
can hear whispers to the effect that there is a rheumatic patient 


out to test the new cure." : 
Я t 
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LEGAL NOTES. 


|. PIKE ELECTRIC CO. vs. RICHARDSON DRUG CO.—CLAIM FOR 
WIRING DONE. 


The action was brought to recover a reasonable value for labor 
and material used in putting in an electric light plant in the drug 
rg A house on the corner of Fourth street and Clark avenue, 
Rt. . Before the plant was completed the house burned, and 

the Electric Company sued for what they claimed was due them 
under the contract. The nee company obtained a judgment 
for $1,700 in the Circuit Court, but on appeal, the judgment has 
been reversed and the case remanded. · 


HYDE PARK DIST. TEL. & ELEC. CO. vs. CITY OF CHICAGO.— 
POLE LINE PRIVILEGES. 


A DECISION AGAINST THE SINGLE TROLLEY IN OHIO. 


A decision was rendered in the general term of the Superior 
Court at сше December 2, against the use of the single 
trolley system on the Mount Auburn electric road. The Mount 
шл has given notice of an appeal to the Supreme Court 
of the State. 


BRUSH ELECTRIC CO. vs. SPRAGUE ELECTRIC RAILWAY AND 
MOTOR CO. 


In the suit of the Brush Electric Company against the Sprague 
Electric Railway and Motor Company for alleged infringement of 
patent, the defendent company has filed an answer in the office of 
the Clerk of the United States Circuit Court. In this answer 
the allegations in the bill of complaint are generally denied. It 
is also averred in the answer that the letters-patent granted to 
Charles F. Brush are void and of no effect, principally because the 
improvements or inventions claimed by him are described in 
previous letters-patent granted in this country and Great Britain 
rior to his alleged invention, and because, it is asserted, Elihu 

omson, and not Brush, was the original inventor of the alleged 
improvements. 


A TELEPHONE COMPANY'S REFUSAL TO PAY STATE TAXES. 


Vice-Chancellor Bird, of New Jersey, has refused the State's 
appucaton for an injunction to restrain the Pennsylvania Tele- 
phone Company from doing business in New Jersey. The appli- 
eation was e because the company refused to pay $8,048 taxes, 
which they said was on business done partly in this State and 
partly in adjoining States, and therefore came properly under the 

of Inter-State commerce. The company's line runs from 
Scranton, Pa., to New York, ing through New Jersey. In re- 
fusing the injunction, the Vice-Chancellor, however, adds, that 
he does not set aside the assessment, as this is a proper subject 
not for chancery, but for a court of law. 


INTERSTATE TEL. CO. vs. B. &O. TEL. CO.—AN ACCOUNTING 
REQUIRED. 


The Interstate Telegraph Company has filed a bill in the United 
States Court, at Baltimore, against the B. and O. Railroad and the 
B. and O. Telegraph Company. 

The bill alleges that the complainant recovered recently a 
judgment again st the Baltimore and Ohio Telegraph Company for 
225 000 and costs, which it has been unable to collect. and prays 
for a receiver of the B. and O. Telegraph Company, and that the 
railroad may be required to account to the creditors of the tele- 

ph company for so much of the $4,000,000 received by it from 
the Western Union Telegraph Company as ше be necessary to 
satisfy the claims of the complainant and all other creditors who 
may come into the case. 
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LEGISLATION IN BEHALF OF TELEGRAPH OPERATORS. 


The tel h operators throughout the State of Georgia are 
endorsin the bill introduced in the State House of 


tives on November 26, by Representative Boifeuillet. The follow- 
ing is a testimonial handed to him on Nov. 27, upon his arrival in 


n :— 
We, the undersigned telegraph operators of Macon and 
vicinity, to express our utmost solicitude for the speedy 
passage of the bill introduced by you in the house to-day, prohib- 
iting соро in Georgia from employing any telegraph 
operator under eighteen years of age, and who has not had at 
least one year’s experience as an o tor. Speaking from experi- 
ence, we are in full sympathy with the bill. 

** It is an indisputable fact that nine-tenths of the terrible rail- 
road disasters attributable to telegraph operators in America are 
directly traceable to inexperien an esly ignorant and 
incompetent boy operators. And we hold that travel is seriously 
imperiled on any road where such service is permissible. 

In thus tendering our endorsement of your measure, we faintly 
voice the earnest sentiment of the fraternity, not alone in i 
but throughout the United States. The names hereto ap 
were all subscribed within an hour's time." 

This is followed by a long list of names. 


WESTERN UNION OBJECTIONS TO TELEPHONE WIRES. 


The Western Union e Company has refused to allow 
the New England Telephone Company to string its wires along- 
side the on & Maine tracks in Danvers. An effort is now 
being made to get the needed permits from those who own the 
land next to the railroad. This will probably be successful, and 
the difficulty removed. 


MUNICIPAL LIGHTING PROPOSED FOR WHEELING, W. VA. 


A brisk discussion is going on at Wheeling, W. Va., as to a 
municipal lighting plant, and all the old arguments from Dunkirk, 
Ypsilanti, and elsewhere, to show that municipal plants are 
economical, are being used as though they had never been ex- 
ploded and shown to be utterly wrong, deriving fallacious con- 
clusions from widely inaccurate figures. The Wheeling Electrical 
Co. stands ready to furnish lights at $75 or $80 a year, and the 
city council will be level he if it closes a contract at that 


figure. 
THE PRESIDENT ON GOVERNMENT TELEGRAPHS. 


The following from the message of President Harrison 
to Congress relates to the use of the telegraph by the government: 
‘The use of the telegraph by the post-office department as a 
means for the rapid transmission of written communications is, I 
believe, upon proper terms, quite desirable. The government 
does not own or operate the railroads, and it should not, I think, 
own or operate the telegraph lines. It does, however, seem to be 
quite practicable for the government to contract with the tele- 
graph 1 as it does with the railroad companies, to carry 
at specified rates such communications as the sender may ig- 
nate for this method of transmission. I recommend that 
legislation be enacted as will enable the post-office department 
fairly to test by experiment the advantage of such a use of the 


telegraph.” 
WORCESTER GAS AND ELECTRIC COS. NOT ALLOWED TO 
CONSOLIDATE. 


The petition of the Worcester Gas Light Co. for authority to 
engage in the business of generating and йерн electricity 
for light and power, which means a consolidation of that com- 

y with the Electric Light Co., has been dismissed by the State 
board of gas and electric light commissioners. The commissioners 
state in brief that there is no call for a consolidation of the two 
companies, and that the public would derive no benefit from such 
а consolidation. 


EDISON LAMP PRODUCTION. 


It is stated by the Newark Call that the new buildings which 
have been added to the Harrison Lamp Works of the Edison 
General Electric Co. are completed and will be ready for occupancy 
in about two weeks. Two hundred additional hands will be em- 
ployed, and the output of lamps, stimulated actively by the recent 
reduction in price, will be increased to 25,000 per day. 


A CITY ELECTRICAL INSPECTOR FOR NEW ORLEANS. 


The city authorities of New Orleans have lately been busy con- 
sidering questions of pole lines and the insulation of wires. The 
matter of appointing a city electrician has also been discussed, 
and the fire and lighting committee that the official to 
hold this position shall draw a salary of $1,900, 


Dec. 10, 1890.] 
INVENTORS' RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 


ISSUED DEC. 2, 1890. 


Alarms and Signals ;— 


Electric Clock. Alarm, M. W. Tiedemann, 441,908. Filed June 27, 1889. 


Alarm clock has one of its legs removably arranged in an open circuit 
and a key rotating with the alarm mechanism, together with an electric 
Conde T with which the key makes contact closing the circuit and sound- 

ngan alarm. 


High-Water Alarm, I. Н. Simpson, 441,962. Filed May 19, 1890. 


For tanks and water-towers. A discharge pipe placed at high-water mark 
into a spring-supported bucket which actuates in casts circuit- 


discharges 
closer operating an 
Annunciater, F. E. Fisher, 442,020. Filed July 7, 1890. 


An annunciator for indicating either of two words or numbers as in“ or 
"out," Mechanical device for amplif the movement of & pointer 
beyond a range conveniently obtained by electro-magnet. 


Conductors, Conduits and Insulators :— 


Machine for Covering Wires, Cables, etc., and for Making Tubing and 
Cord, V. Royle and J. Royle, 441, 808. Filed Aug. 80, 1890. 


Third claim follows: 


The combioation with the head of a press for „ cables, or 
other bodies or making tubing of a die laterally adj le relatively to 
the core, and а core which is adjustable in an axial line or lengthwise rela- 
tively to said die, substantially as herein set forth. 


Conduit for Electric Conductors, E. T. Greenfield, 441,837. Filed Dec. 14, 
1889. 
The tube or conduit has & body of insula material and a continuous 


pou skin or envelope of a less inflamabie material, which latter may 
metallic, if desirable. 


Attaching Device for Electric Conductors, E. T. Greenfield, 441,838. Filed 
Mar. 8, 1890. 

A flexible metal р having а hole about midway of its length for securing 
it to a wall or ceiling by a or screw, and an eye at one end and a to 
at the other to serve as a lock or fastening when the strip is bent around a 
tube or conduit. 
Process of Impregnating Porous Bodies, E. T. Greenfield and J. Nagel, 
441,899. Filed May 9, 1890. 
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Regulator for Dynamo-Niectric Machines, W. K. Freeman, 441,704. Filed 
Sept. 20, 1800. 


Hand regulation. Horn-sha le-pleces of field magnets, embracin 

the armature, are pivoted so tar рон may be expanded away from, or соп: 

исе ores e periphery of the armature by means of a screw and 
Ww е 


Motor-Regulator, D. Pepper, Jr., 441,807. Filed Oct. 1, 1890. 
First claim follows : 


The combination of a resistance-box connected at one end with a circuit, & 
switch arranged as specified to complete the cirouit h said box, and 
by progressive movement cut out resistance until at the end thereof the box 
is cut out, a second switch arranged to connect with the circuit as the first 
switch severs connection with the resistance-box, and automatic means for 
moving said second switch over the resistance-box in the circuit, all sub- 
stan as and for the purpose specified. 


Electro Motor, Н. Groswith, 441,963. Filed Aug. 18, 1889. 


Reversing mechanism for electric motor, for changing the direction of ro- 
tation of the armature ; applicable to motors of the class having two sets of 
coils upon the armature and two commutators, 


Method of Operating Electric Motors, Н. Groswith, 441,964. Filed Mar. 5, 
1890. 


Claim 2 follows : 


An electric motor ha а set of field-coils, armature coils, and com- 
mutator in one circuit, a duplicate set of elementa, a c.mmon external con- 
nection to one brush of each commutator, and a pair of contacts or dinding- 
posts connected respectively to the two other brushes for external connection. 


Lamps and Appurtenances : 


Incandescent Lamp Fixture, F. Lewis, 441,877. Filed Aug. 9, 1890. 
Pendant attachments to the key of incandescent electric lamps. 


Electric Arc Lamp, T. P. C. Crampton, 442,018. Filed July 14, 1890. 

Claim 1 follows : 

In an electric arc lamp, the combination with a of differential solen- 
oids and roe oe stops, of an upper carbon-holding tube, having at ite 
upper end a tubular iron core sliding in the solenoids and provided at its 


lower end with spring-clutch jaws acted on by the adjustable stops to release 
the carbon, gubstantially as ачта T Qi ps 


Guard for Incandescent Electric Light Globe, J. Mino, 442,071. Filed Feb. 
27, 1890. 


A wire guard similar to that employed upon lanterns. 


Galvanic and Thermo Electric Batteries :— 


Galvanic Battery, А. H. Hoy, 441,843. Filed May 26, 1890. 
Construction of cell and elements specially applicable to dry batteries. 


Galvanic Battery, C. G. de Peralta, 441,967. Filed May 23, 1890. 


Method of treating fibrous, porous or cellular bodies, applicable for use in 
Zinc and carbon electrodes separated by blocks of insulating material and 
М дески tubes ог conta bound оса Inetallio containing vessel, ead a paste containing an 
ЕС. Underground Conduit for Electric Wires, E. T. Greenfield, 441,840. Filed active and а deliquescent material surrounding the el | 
May 27, 1880. 


Miscellaneous :— 


A conduit system for angergroung wires embracing man-holes, hand- 
holes, and junction-boxes for distribution. Conduit consists of a кошо, 
preferably rectangular and made of wood treated with waterproofing an 
preservative material ; wire-ways formed within the trough of compound 
tubes of high insulating pro es ; the tubes are held in poeition at certain 
distances apart by uprights attached to the base-board of the tro h, the 
tubee are sup away from the bottom of the trough, and when desired 
in successive tiers, by croes pieces, the ends of which lie in grooves in the 
opposite side of the h. An insulating material in a fluid state is poured 
into the trough and owed to harden after the wire-ways or tubes are 
fixed in position. 


Process of Working High-Boiling Hydrocarbons for Impregnating Pur- 
poses, E. T. Greenfield and J. Nagel, 441,870. Filed Feb 25, 1890. 


Applicable to tubes or conduits for electric wires. Consists in maintaining 
the hydrocarbons in a liquid condition by heat and sicui from time to time 
a lower boiling hydrocarbon or equivalent to supply the volatile matters 
evaporated. 


Electric Wire-Coupling, W. E. Banta, 441,919. Filed June 11, 1800. 


Consists in a series of rings surrounding the jointing wires and ada to 
retain the full strength of the metal composing them and to bite the er 
upon the jointing w the greater the stress: the rings may be connected 
together by a bar to them along the line of the jointing bars. 


Dynamos and Motors :— 


Regulator for Electric Motors, W. E. Hyer, 441,665. Filed Oct. 10, 1889. 


A mechanical device located between the load and the motor and 
operated directly by the former. The pulley transmitting the power 
from the motor is connected with the motor shaft rough a coil spring 
and a sliding block feathered on the shaft. The spe d block has a cam- 
surface which bears against a similar cam-surface on the pulley. The rota- 
tion of the pulley is opposed by the spring, the amount of lost motion al- 
lowed by the spring, through the effect of the load, determining the distance 
which the sliding block moves longitudinally on the shaft. The movement 
of the sliding block may be utilized in any way desirable, as for example, 
switching in or out resistance, to effect the regulation: 


Brus - Holder for Electric Motors or Dynamos, W. 8. Patterson, 441,696. 
Filed Aug. 20, 1890. 


and construction of yoke and brush holder. Invention consists in 
details of construction. 


Dynamo-Electric Machine, W. K. Freeman, 441,798. Filed Sept. 20, 1890. 


Destgn and construction for simplifying and improving alternate current 
dynamos, consiste chiefly in details of the armature co n. 


Electro-Thermostatic Valve, I. Bell and F. H. Root, 441,817. Filed July 5, 
1800. 


Claim 1 follows: А 


The combination, with a fluid-controlling valve, of а volatile- fluid cham 
having & diaphragm connected to the valve and ted to operate the 
latter, and an electric circuit including a resistance for g the volatile 
fluid, and a circuit-closer, subetan y as described. 


Electric Line-Hook, Е. M. Locke and J. Lapp, 441,849. Filed Sept. 8, 1890. 


The opening through the hook is large eno to permit a knot or сө 
to pass through it freely ; arms on each side of the book to which брат 


may be tied ; the shank of the hook is flattened or cut away on опе side, the 
more readily to permit pouring melted sulphur into the insulator the 
shank after the rtion of the hook. 


Apparatus for Electroplating, W. J. Possons, 441,809. Filed Oct. 18, 1889. 


Devices for facilitating the manipulation of articles to be plated; a com- 
bination of circuit-closers and the clamping devices to hold the work so ar- 
ranged that the current used for electroplating will be shunted around an 
empty clamp while the circuit through the filled clamps will be maintained 
intact. 


Apparatus for Electroplating, W. J. Poasons, 441,898. Filed Oct. 21, 1889. 


Devices for reducing the cost of manipulating electric light carbons and 
other similar articles while electroplating them, through the substitution of 
machine work for hand labor. In connection with pla tanks a of 
track-ways, trucks and clamps for handling the work to be electrop 


Apparatus for Electroplating Carbons or Other Articles, W. J. Possons, 
441,804. Filed Oct. 17, 1889. 

Similar in purpose to the above. Ap for charging comprises a series 
of tubular holders and an adjustable r&ck constructed with grooves 
for holding and guiding the articles to the holders. 


Rheostat, T. К. Ames, 441,918. Filed Sept. 15, 1800. 


Claim 1 follows: 

The combination, in a ting-switch, of a 1 and a resistance-coil 
wound pace ng одо h of the spool carrying the resistance-terminals and 
the other head o 


the spool constitu the base or back plate whereby the 
switch is secured to a wall or other sum rn substantially as specified. С 


Electrotype, W. Т. Barnum, 441,920. Filed May 5, 1800. 
Design and construction of electrotype block. 
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. Thermal Out-Out, D. J. Cartwright, 441,933. Filed April 26, 1800. 


Consists in the arrangement, between the terminals of a fusible wire of a 
cut-out, o peus of an infusible and non-conducting material, through or 
around which the fusible wire passes іп а zi direction. Object: in- 
terrupt the arc that may be formed upon the melting of a fused wire. At- 
tains the same object by the alternative method of making perforations in 

lates of non-conducting materials interposed between the terminals of the 
Fused wire and through which perforations the fused wire passes, bars or 
plates of infusible or non-conducting material being pivoted to the fixed 
plates through which the wire passes, above each perforation, so as to fall 
; y aoe own weight and close the perforation when the fused wire has 
m ў 


. Electrical Indicating Apparatus for Linear Measure, J. Rapieff, 441,973. 
Filed Mar. 18, 1889. 


Claim 1 follows : 


The combination, in a range-finding instrument, of two teleecopes or 
alidades having a linear movement with relation to each other, one or both 
thereof bearing electric contacts, conductors parallel with the path of move- 
ment of the telescopes upon which the said contacts act to determine a frac- 
tional included portion, and electrical circuita or branches of a circuit, one 
of which includes said fractional portion, another of which includes a meas- 
ureable resistance-equalizer, by which linear measurements are indicated. 


Electrical Location and Range Finding Instrument, J. Rapieff, 441,978. 
Filed March 10, 1890. 


Claim 3 follows : 
The combination of two telescopes or alidades movable at variable angles 
to a given base-line bearing a definite phica! relation, and a range and 


location indicator consisting of a plane table and map, independent indices 
intersecting to represent the vision-lines of the telescope and movable at 
variable angles to a given base-line bearing a corresponding definite relation 
to the map, and electrical transmitting apparatus, substantially as described, 


for synchronizing the movements of the indices with those of the respective 
telescopes. 


Method of Finding the Range of Distant Objects, J. Rapieff, 441,974. Filed 
March 10, 1890. 


Claim 1 follows: 


; The method of finding the range of a distant object, which consists in first 
: determining a fractional portion of an electrical conducting body, which 
fractional portion bears in length a ratio to the variable base of a triangle 
included between two lines of sight converging at a constant angle upon a 
distant object, and second, measuring the electrical resistance of said length. 


Indicator for Range-Finders, J. Rapieff, 441,975. Filed March 10, 1890. 
Claim 1 follows : 


The combination, in a range finding instrument, of two begs po pes or 
alidades, both movable at variable distances apart, and an indicating device 
consisting of two movable adjacent parts connected, respectively, to said 
instruments, and an indicating scale or dial common to both said movable 
pore: As win which the variations of distance between the instruments are 
ndicated irrespective of the position of such instruments with reference to a 
fixed point. 

Lightning-Arrester, J. J. Wood, 411,999. Filed July 14, 1890. 


A thermic device is arranged in sufficiently close proximity to the plates 
of a lightning arrester to cause it to be heated by an arc between the plates, 
and the consequent expansion of the thermic device is utilized to set in 
operation an arc rupturing device. The thermic device is located out of the 
path of the lightning discharge so as to preserve it from injury thereby. 


Device for Utilizing the Water-Power of Falls, C. J. Zeitinger, 442,000. 
Filed April 19, 1890. 


ueri for utilizing waste water power for driving dynamos or other ma- 
nery. 


Electric Switch, F. K. Fisher, 442,080. Filed July Т, 1800. 
A hand switch with bell-crank lever. 


Railways and Appliances :— 


Electric Signaling System, J. W. Riggs, 441,708. Filed Sept. 12, 1839. 


To prevent the derailment of trains when a drawbridge is open. Devices 
moun on the drawbridge and in electrical connection with the track 
rails and insulating 5 when the draw is open the circuit 
between a battery on an appro og locomotive and the track rails and the 


insulated conductor wili be closed, operating an alarm or other signal in the 
locomotive cab. 


Trolley-Stand, W. L. Emmett, 441,753. Filed Sept. 18, 1890. 


For electric railways. To securea variable and regulated pressure of the 
neni d upon the trolley pole ín various positions. The trolley pole is 
at ned. in opposite directions, to extensions on a pair of rocking levers, 


the rocking levers having a battery of springs connected between other ех. 
tensions thereon. 


Trolley-Covering for Electric Railways, H. Jones, 441,764. Filed Sept. 18, 
1890. 


The conducting rail is located above the tles and is protected by a shield 
covering ita top and sides ы чыгу нунун А е side protection extending below 


the rail ; the trolley-rod is bent into & U-shape b nging the trolley upon th 
top of the conducting rail under its protecting ahlel а SES ш 


Gearing and Motor- Supporting Mechanism for Electric Locomotives, F 
Mansfield, 441,771. Filed April 8, 1890. d 


The motor ís supported entirely upon the car body and attached to it by 
jointed or swinging members. The gearing consists in the combination, 
with а car wheel axle, of a drive shaft pivotally swung to the axle so as to 
revolve about it, and a flexible connection between the armature shaft and 
the arive shaft, such as linked or other belting. Intended to relieve the 


-reducing gearing of the great stress incident to the sudden starting of 
the motor, 


5 Electric Railway Signal, R. O. Owen, 441,778. Filed March 18, 
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Provides an automatic tele raphic railway signal by which the passage of 
a train each station or on of track may be automatically meres 
to the n dispatcher's office. A main line circuit is grounded each 
station, or section of t through contact springs or brushes carried upon 
the ns. The contacts at each station or section are spaced to represent 
the numbers assigned to such stations or sections. 


Trolley-Wire Hanger or Support, E. H. Kitfleld, 441,800. Filed March 12, 
1890. 

The hanger consists of two members, one of which attached to an insule- 
tor, is provided with arms to engage the trolley wire on its upper side, while 
the second member, provided with a longitudinal groove or channel to 


receive the wire, is secured and fitted into the first member. Designed to 
obviate the use of solder. 


Electro-Magnetic Traction-/ncreasing System, M. W. Dewey, 441,828 Filed 
Aug. 25, 1890. 


Electro- etic apparatus located along the line of railway where es 
are heavy. Electro mägnets, with their cores in contact with tbe dd, 48. 


tributed at intervals along a railway at points where it is desirable to increase 
the traction. 


Moving Contact for Electric Railways, А. W. Adams, 442,002. Filed Dec. 
28, 1880. 


Contact or trolley consists of an endless belt or flexible band of conduct: 


ing material over two eys supported upon the trolley pole, and 
moving by frictional contact d erri conductor, being held against the coa- 
ductor bya yielding pressure. 


Secondary Batteries :— 


Electrode for Secondary Batteries, J. Y. Bradbury and F. J. Stone, 441,818. 
Filed Nov. 16, 1889. 


Electrode comprises a plate of supporting material having its 
faces formed into alternate ections s aud depressions for the on of 


active material. The opposi es of the depressions are open, and 

adjacent projections open into each other. plate is preferably formed 
of strips of supporting material arranged side by side and each offset al- 
ternately in opposite directions, forming receptacles for the active material. 


Secondary Battery, C. W. Kennedy and H. Groswith, 441,958. Filed Apr. 7, 
1890. 


Relates to secon batteries of the class in which the active material is 
held in place by and between orated of lead or other material, 
two of the plates, with the ve ma between them, constituting one 
electrode. 

Claim 8 follows : 


orated plates of lead or analogous mate having outwardly project- 
ng knobs or studs integral with the plates, and inwardly-pro annular 


Electrode for Secondary Batteries, C. W. Kennedy, 441,950. Filed June 28, 
1800. 


Claim follows : 


An electrode for electric batteries, consisting of two or more plates of 
rigid metal coated on both sides with metallic lead, said plates being con- 
nected er with an intervening space filled with active material, and 
provided mn apertures for the passage of the exciting liquid, substantially 
as 


Telegraphs :— 


Telegraph Circuit, F. W. Jones, 441,847. Filed June 24, 1890. 


Designed for use in a main telegraph office where local circuits and branch 
office wires are supplied with current from dynamos, storage batteries 
other similar sources, and to facilitate speedy connections between the send- 
ing and receiving apparatus in main and branch offices; also, to facil.t te 
the easy and rapid connection of single Morse circuits with quadruplex or 
duplex circuits so that the messages may be automatically ji corr between 
such circuits ; also provides means for connecting the local ts and ap- 

of one duplex system with the local circuits and apparatus of an- 
other duplex system so as to permit an automatic transmission of messages 
from one system to another ultaneoualy. 


NEW YORK CITY LIGHTING BIDS. 


At a meeting of the Gas Commission, Dec. 4, Mayor Grant, 
Comptroller Myers, and Commissioner Gilroy being present, the 
bids for lighting the city with electricity for the year 1891 were 
pond. There were six bidders, as follows: The Brush Electric 
Illuminating Company ed lamps at 43 cents and 45 cents ; United 
States Illuminating Company lamps at 43 cents ; East River 
Electric Lighting Company 247 lamps at 44% cents; Mount 
Morris Electric Lighting Company 171 lamps at 43 cents; Har- 
lem Lighting Company 211 lamps at 43 cents and 50 cents ; North 
New York Lighting Compan lamps at 50 cents. 

Comptroller Myers off the following resolution : Whereaa, 
The prices named in the bids or estimates are excessive, Re- 
solved, That the interests of the city demand that each and every 
bid be and is hereby rejected. 

Commissioner Gilroy moved to table the resolution until the 
bids had been formally tabulated. Mayor Grant said that the 
motion was unnecessary. The bids would be tabulated before 
епу action would be taken. The Commission then adjourned. 

the bids received are from two to three cents higher than last 
year. 
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ANOTHER FORM OF THE GOULD AND WATSON 
TROLLEY LINE WIRE INSULATOR. 


WE illustrated in our issue of November 22nd a new form of 
clip, manufactured by the Gould & Watson сое of Boston, 
for use on trolley line insulators, This week we illustrate another 
form of the same kind of clip as applied to a bell insulator. As 
will be seen, the clip is u both for the span wire and trolley 
wire. The bell, with the span wire olip, is first made fast to the 


New GOULD AND WATSON TROLLEY LINE INSULATOR. 


span wire by means of the шр, and then the trolley wire is 
inserted into the bottom clip, and by means of the nut, which 
has & right and left hand thread,it is securely fastened in its 
lace. The action is extremely simple and effective, and it can 
applied to any line with the greatest ease. 


THE CROSBY ELECTRIC CO. 


The Crosby Electric Co., of 87 and 89 South Fifth avenue, this 
city, have purchased the business of the Federal Electric Co., 
heretofore carried on at 10 Cedar street, together with the stock 
and patents under which their goods are manufactured. They 
willfillallorders at once. The Crosby Co. have also received 
the highest award given by the American Institute Fair just 
closed, for all the batteries that they manufacture. It will be 
remembered that the Crosby Co. had a very fine and interestin 
exhibit at the Fair, illustrative of the great variety of uses and 
work to which their batteries could be applied. 


ACTIVITY OF THE RAE ELECTRIC RAILWAY SYSTEM. 


The Detroit Electrical Works are in a most active and bustling 
condition, owing to the large number of orders they are receivin 
for Rae electric railway equipments. During the past month 
(еу have been fortunate enough to secure а contract for fifteen 
80 h. p. equipments mounted on Taylor trucks, for the Aurora, 
Ill, street railway lines, and they anticipate seeing the road 
started a day or two before Christmas. They have also con- 
tracted for the equipment of the Springfield Electric Railway & 
Improvement Co.’s road at Springfield, Mo., with ten complete 
equipments, mounted on Sheffield trucks. Last week Dr. Everett, 
president of the Lake View and East Cleveland, O., Road, ordered 

two complete equipments on Sheffield trucks for use on that road, 
the order being given after & thorough test of 60 days' practical 
running. This week they have received an order from the Jolie 

HL, Street Railway Co. for a complete equipment, with Bemis 
truck, for use upon their existing electric road. It is stated 
further that the new company in Kansas City, Kan., has decided 
to put in the Rae system; while inquiries from all parts of the 
country are most numerous and pressing. 


THE ELECTRICAL ENGINEER. 


‘scientific tests with one of the Robinson 
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LARGE WESTINGHOUSE ORDERS. 


The Westinghouse Electric and Mfg. Co. completed, during 
November, a month of business which has been one of the Iarg- 
est in the history of that . The company ашрреа ап 
aggregate of incandescent alternating current light machines of 

‚000 sixteen candle power lamp чы каше Among the p 
where the Westinghouse system has been installed are Philadel- 

hia, Pa., 750 incandescent and 800 arc lamps; South Omaha, 

eb., 750 lights; Ballston, N. Y., 750 lights; Lima, O., 1,500 ; 
Aspen, Col., 750 ; Wellsburg, W. Va., 500 incandescent and 25arc ; 
Charleston, W. Va., 750, increase ; Portland, Oregon, 100 arcs. 


W. H. GORDON & CO. 


The above firm, of 115 Broadway, have lately taken the gen- 
eral selling agency for the new and popular Star Electrix switches, 
sockets, cut-outs, etc. These specialties have but recently been 
put on the market, and have already made a name for themselves. 

Mr. W. H. Gordon bas just reported home from a week's trip 
in the West. While there he closed а contract with the Louis- 
ville Electric Light Co. for over 60 miles of Simplex T. Z. R. wire. 
Part of this, it is understood, is for the electric railway circuits 
and part for the circuits to carry the new Wood aro lights. 


ROBINSON RADIAL CARS. 


Of the Robinson radial cars ordered by the West End Railway 
Company, 14 of the car bodies are already completed and 85 more 
are well under way. The radial trucks for these car bodies are 
beginning to arrive at the central power station, and within a few 
weeks a large number of the radials will be running in the streets 
of Boston. The car bodies are 25 feet long, and will comfortably 
seat 17 to 18 passengers on aside. The height of the car bodies 
will be the same as in the radials now in use, that is, seven inches 
lower than the eight-wheel cars. 

Col. George Truesdell, president of the Eckington & Soldiers’ 
Home Railway, Washington, D. C., 5 e some careful 

ial cars having a 26- 
foot body, which he has on his road, and he states that in climb- 
ing grades the radial requires, on an average, two h. p. less than 
the ordinary four-wheeled cars. This is corroborative of the facts 
observed in connection with the running of the radials in Boston. 


RAW HIDE PINIONS FOR ELECTRIC CARS. 


In his recent annual report to the stockholders of the West 
End Street Railway Co., of Boston, President H. M. Whitney in 
alluding to the wonderful results obtained with the electric cars 
remarked that ‘‘ the noise of the motors seems to be the greatest 
objection." There is vast improvement being made in this reepect, 
however, and the Electric Merchandise Co., of Chicago, claim 
that the objection can be entirely removed by the use of their raw- 
hide pinions. They have already supplied about 75 electric roads 
with these pinions with uniformly excellent results. They are in 
receipt, for example, of the following letter from Mr. E. G. Con- 
nette, the superintendent of the United Electric Railway Co., of 
Nashville, Tenn. 7 

We have used your raw hide pinions and are very well satis- 


‘fied with them ; while the life of a raw hide pinion is not quite so 


long as a good bronze pine the saving on the iron gear makes 
them quite economical. You will remember we purc d some 
of your pinions about five months ago, some of which are still in 
service. I have to-day sent you an order for 4 dozen.” 


THE CLARK ELECTRIC CO. AWARDED THE HIGHEST MEDAL. 


The Clark Electric Company, Corbin Building, 192 Broadway, 
N. Y., received on November 29th, a special silver medal for their 
automatic safety device, awarded by the judges of the American 
Institute. The factory of the Clark Company was visited by 
them, and the safety device tested by cutting the electric wires 
and allowing them to fall on other wires ; and in every instance 
the device proved its efficiency by removing all danger. The 
Clark Company have also received from the same source a Medal 
of Superiority for their arc lamp, run from incandescent current 
circuit, one of which was on exhibition at the American Institute 
Fair, and was much admired by visitors, being mounted in a ve 
handsome and ornate fixture. The company are introducing this 
Style of fixture for interior lighting for stores, theatres, public 
halis, etc. They have a lamp so mounted at present in their 
office, 192 Broadway, running from incandescent current. Mr. 
Clark, the electrician of the company, is an indefatigable work 
and is a fertile genius in inventing new and useful electri 


apparatus. 


^ THE BARRIETT ELECTRIC CO. 


This company пае just been organized to build the dynamos 
and motors of Mr. 8. L. Barriett, well known in the electric 
motor field. They will start by placing on the market the smaller 
sizes designed for fan work, which will be followed by the larger. 
The officers of the company are E. L. Moody, president; J. U. 
Hoey, secretary and treasurer ; and S. L. Barriett, general manager 
and electrician. The offices of the company are in the Equitable 
Building, N. Y., room 82. 


NEW OFFICES OF THE INTERNATIONAL OKONITE 
COMPANY (LIMITED). 


THE almost general adoption of electricity for commercial and 
household uses, has made the demand for telegraph, telephone 
and electric light insulated wires and cables a large and steadily 
growing one. This has naturally given a decided impetus to the 

usines growth of concerns engaged in the manufacture of such 

‘goods. In no case is this more noticeable than in the rapid pro- 

| of the International Okonite Company (Limited), of New 

ork and London. 

The new factory of the International Okonite Company (Limi- 
ted), at Passaic, N. J., being practically finished and cin tip-top 
running order, this enterprising and progressive concern have 
turned their attention to improving their New York headquarters, 
18 Park Row, bothr in facilities, appurtenances and appearance. 
By the acquisition of three or four more rooms in addition to those 
formerly occupied by them, they have secured every facility for 
the systematic and expeditious carrying on of their immense busi- 
ness and have located themselves in quarters which should please 
the most fastidiously inclined. 

The new offices of the company, richly artistic in all their fix- 
tures, bave an air of refinement and propriety in their elegance, 
which prevents any idea entering the visitor's mind of display in 
decoration solely for the sake of show. Everything is "legant y 
- serviceable. As you step from the elevator at the fourth floor of 

the building, 18 Park Row, you are landed immediately in front 
of the entrance to the company's quarters. A door opened, ushers 
700 into а reception or waiting room. Неге one makes known 

is business with the company before he can proceed further. 
This reception room is artisti 7 and comfortably furnished. In 
the centre is an immense table of finely carved and polished oak, 
on which are scattered in pleasing confusion, the latest issues of 
all the electrical journals. They are ы UE service if you care to 
peruse them. Comfortable, leather cushioned oak chairs and an 
oaken settee—a very artistic piece of work—complete the furnish- 
ing, and make the time you may be detained here pass pleasantly. 
The offices of the Okonite Company comprise six sections or 
departments, formed by partitions and artistic oak railings. 

These partitions are in themselves the main decorative features of 
the guite of offices, being of highly polished carved oak, the upper 
portion of dull glass, and surmounted with a decorative miniature 

railing or cornice. All the woodwork is of oak, also the furniture. 

- Having passed muster at the hands of the office manager, Mr. 
Hodgkins, who, through a window placed in a partition at the 
rear end of the reception room, is the inquisitor, the caller pro- 
ceeds to the inner or office proper. 

The private offices of Capt. Willard L. Candee, Mr. Geo. T. 
Manson, Mr. H. Durant Cheever and the sales agent's quarters 
are at the further end of tbe reception room and on its left, as you 
enter. The general sales agent, Mr. T. McCoubray, and assistante, 
occupy an oblong room which forms a sort of hall between the 

rivate and general offices. They are replete with every facility 

or the convenience of those here located ; desks, chairs and incan- 
descent light; in fact the offices of the company are lighted 
throughout by electricity. At one end of this hall or room, is sta- 
tioned the safes, telephone cabinet (a very ornamental and useful 
piece of furniture) and steam radiator, over which hangs the 
office clock. At the farther end, screened by a nicely arranged 
portiere and railing, is the wardrobe and lavatory. 

. . To the left of this department and facing the busy thorough- 
fare, Park Row, are the private offices of Capt. Candee, Mr. Man- 
son and Mr. Cheever. They comprise most of the space occupied 
by the old quarters of the company. These rooms are well 

. hghted, equipped with desk, chairs and cabinets, of finely carved 
and highly polished oak. Appropriate pictures in oak frames 

decorate the walls, and a quiet elegance pervades the whole. 

Taken separately or collectively they are in every way fitted for 

the convenience and comfort of the well-known personages who 
will hold undisputed reign in their precincts. Communication 

from each of these offices is made to the departments presided 
over by Messrs. Hodgkins, Brumley and Ashton, by means of push 
buttons and speaking tubes, all of which allows the great business 
carried on by this concern to be done expeditiously and without 

. noise or confusion. The financial or business part of the Okonite 

Company offices is located at the further end of the reception 

room, and on its right as one enters, a finely wrought oaken rail- 

ing separating this department, of which Mr. Hodgkinsis the head 
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and leading spirit, form the rest of the office. Once past this 
gentleman's desk, which is situated at the entrance, you notice the 
admirable and comfortable arrangements made for the working 
force of clerks, bookkeepers. stenographers, etc. There is a place 
for етеу one and everything. Communication between the 
several departments here represented and Mr. Hodgkins are made 
very complete by the aid of push-buttons and speaking tubes. 

e International Okonite Company in their present quarters 
may safely lay claim to an office which, in point of convenience and 
elegance, cannot be surpassed by any of its size in the city, and 
zs an office as a firm of their commercial importance fully 
deserve. 


THE HEISLER ELECTRIC LIGHT CO. 


The proprietors of the Heisler system of long distance series 
incandescent electric lighting have found it necessary to transfer 
the manufacturing of their apparatus from St. Louis to their new 
and commodious works located at Gloucester. New Jersey, where 
with en at their command, and increased facilities, 
they will be enabled in the future to meet the constantly increas- 
ing demand for their apparatus. In announcing this, they say :— 

„The extensive introduction and adoption of this system with- 
in the past two years for commercial, street and alley lighting. 
bas made it necessary to increase the manufacturing facilitie£ 
It is now a recognized fact among those most interested in incan- 
descent installations, where it is necessary to distribute lights over 
large areas, that the Heisler system is the only one that fully fills 
the requirements. The Heisler system's merits are fully recog- 
nized and acknowledged to thoroughly overcome these very seri- 
ous conditions by making it possible to distribute any number of 
lights, from 160 thirty-two candle power lamps to the full capacity 
of our largest dynamoe, over an area of territory that could only be 
covered by 50 miles of No. 8 B. & S. gauge wire, and suffer no 
drop in the candle power of the lights, the lamps farthest away 
burning as brightly as those nearest the dynamo, and the loas due 
to the resistance of the line (8 B. & S.) being equal only to one 
82 c. p. lamp per mile. The efficiency of our dynamo under these 
conditions makes it possible to obtain 634 thirty-two candle power 
lights per mechanical horse-power expended, less the friction 
load of the dynamo, producing a white and brilliant steady light, 
superior to the incandescent lights usually produced by other 
systems. The improved automatic regulator used in connection 
with this system controls and maintains & steady and uniform 
light, and at the same time dispenses with all translating devices 
in the station and upon the circuit. The only device (other than 
the dynamo) used in the installation of the Heisler light is the 
improved combined automatic cut-out and lamp socket, a perfect 
device in itself, being adapted to hold any size anp from 10 upto 
150 c. p., containing no parts liable to get out of adjustment, and 
the cut-out feature is always accessible for removal without the 
liability of interrupting the circuit while manipulating the same. 
The housing of the socket is composed of insulating material and 
the cut-out can be renewed at a cost of less than one cent. We 
continue a St. Louis agency where there will be kept on hand a 
supply of lamps and materials for се, as well as immergency 
experts, whose duty it will be to look after the various installa- 
tions west of the Mississippi river." 

All orders and communications should be addressed to the 
Heisler Electric Light Company, Drexel Building, Philadelphia, 
Walter 8. Smith, general manager. 


THE RILEY ELEVATED SYSTEM. 


It is stated that negotiations have been concluded as the result of 
which there will bean elevated road built between the two ex- 
ition depots of the World's Fair, at Jackson Park and Lake 
ont, Chicago. The Riley Co., of Boston, is to build and equip 
the road, which is estimated to cost about $450,000 per mile, 


THE ELECTRICAL SUPPLY CO., CHICAGO. 


The following circular has been issued by the Electrical Supply 
Co., of Chi , Owing tothe fact that much of our cata. 
logue matter has at various times been copied into publications 
by other electrical companies, we deem it necessary to call at- 
tention to the fact that our catalogues are thoroughly covered by 
copyright, which fully protects all the descriptive matter, and 
cuts of articles, as well asthe gen arrangement of both. This 
being the case, anyone who reproduces our catalogues by photo- 
graphic process or otherwise, so that the duplicates appear as in 
our original books, infringes our copyright and lays himself 
liable to legal action in ас We have justly won an 
enviable reputation as the producers of carefully compiled elec- 
trical trade catalogues, and in justice to ourselves, we cannot con- 
sent to an infringement of our legal business rights without а 
protest.” 
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ELECTRIC GAS LIGHTING CO., BOSTON. 


The above company have just issued a circular as to the Bu. 
bier battery compound, which they handle, made by the Bnbier 
Mfg. Co., of Lynn, Mass. It із sent out in neat boxes, in sizes to 
make 1 pint, 2 quarts, or 4 quarts of solution. It is intended 
especially for Grenet, medical and bichromate plunge batteries. 


THE BAIN INSULATOR. 


WE present this week a cut of a new high resistance glass in- 
sulator, the invention of Mr. Foree Bain, of Chicago. 

The insulator is made extra strong and is especially adapted to 
heavy work, such as carrying large primary wires, and particu- 
larly feeder wires for electric railroad work. The corrugations 
which are made both outside and inside of the apron increase the 
distance from the wire to the pin fully 100 per cent., and it is 
claimed that water will, in passing over the edges of the rings, 
become thin and broken, and on reaching the inside of the glass 
will drop off rather than creep over the inner obstructions to the 


pin. 
Another point in favor of this form of insulator is that the many 
surfaces will reflect the light under the glass in such a way as to 
keep insects out, obviating a source of much annoyance where 
plain dark glass is employed. 
This insulator will cost a little more to manufacture than the 
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THE BAIN INSULATOR. 


ordinary plain glass insulator, but the inventor claims that an ad- 
vance of a few cents per mile in the cost of construction will not 
be any objection where a high class of work is desired. 

Mr. Bain has assigned his patent to the Central Electric Com- 
pany, of Chicago, who are now sole owners and by whom the 
article is being placed upon the market. 


THOMPSON, REED & CO. 


Thompson, Reed & Co., 31 Liberty St., this city, is the name 
of a new engineering concern. The gentlemen composing it have 
been connected with the development of the electrical ‘business 
for some time, and have the benefit of experience. They will 
contract to build street railways of any system, and to act as con- 
'sulting engineers. 


CONSOLIDATED ELECTRIC STORAGE CO. 


Arrangements have been made with the North American 
Phonograph Co., whereby they are to use о the storage 
battery made by this company, of 120 Broadway. This means a 
о eal, when it is taken into account that the Nortb American 

. have 85 sub companies in different parts of this country, and 
that mew ones are being formed every day. 
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ELECTRIC LIGHT CONE REFLECTORS. 


WE illustrate on this some of the devices recently brought 
out by the American Reflector Co., of Fifth and Cherry streets, 
Philadelphia, in the line of reflectors for electric light purposes. 
The diffusion of light scientifically is not an easy problem, and 
the value of a good reflector in creating soft and steady, yet strong, 
effects is not as fully realized as it might be. One design is 
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Fic. 1.—REFLECTOR FOR CLUSTERS. 


a silvered glass reflector to fasten on a ceiling, to be used with a 
single incandescent light. Fig. 1 shows a silvered glass reflector 
for clustered incandescents, it being intended to serve specially 
for lighting show windows, stores, offices, etc. Fig. 2 shows one 
of their suspended silvered glass cone reflectors, as arranged for 
incandescent lamps. This is made with the double cone, as shown, 


Fig. 2.—SILVERED GLASS CONE REFLECTOR, 


and the light is therefore greatly enhanced in brilliancy and ef- 
fectiveness. The company have also adapted their corrugated 
silvered glass head light, so that it can be utilized for electric cars, 
with incandescents run from the trolley circuit. 


ELECTRIC CARS IN SAVANNAH, GA. 


The electric cars in Savannah, Ga., began running on Nov. 8, 
and the conductors had a delightful time of it. Every one of 
the four cars was jammed, and 5,000 nickels were turned in to 
the company that night. 
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THE DEMAND FOR EUREKA TEMPERED COPPER. 


The Eureka Tempered Copper Co., of North East, Pa., report 
large shipments of commutator segments in November to the 
Edison General Electric Co., the Westinghouse Electric Co., the 
Brush Electric Co., the Wenstrom Consolidated Dynamo and 
Motor Co.. the Electro-Dynamic Co., and nearly all the manu- 
facturers of motors in the United States. 

At a meeting of the North West R. R. Club, held at Union 
Depot, St. Paul, Nov. 7th, Mr. C. F. Ward, M. M., of St. Paul and 
Duluth road, in the discussion of the best methods of locomotive 
side rods, said that he wished that some member would try tem- 
pered copper as a material for brass with solid rods. He had used 
the copper on some cross heads, the engine was turned out last 
June, and had been running ever since without any perceptible 
wear on the gibs. 

The Eureka Co. were awarded the John Scott medal by the 
Franklin Institute, of Philadelphia, at the November meeting. 
The company report large orders received from their goods for 
electrical | ыг and for bearings, and have been compelled re- 
cently to double the capacity of their plant. 
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CARD ELECTRIC DYNAMO AND MOTOR CO. 


In order to acquire the increased facilities rendered necessary 
by their increasing business, this company is moving its works 
into a new building, corner Second and Plum streets, Cincinnati. 

Among recent installations of the Card Co. may be mentioned 
a 150-light plant in the Argonaut cotton mill, Covington, 
Ky.; а 75-light plant in the works of MacNeil, Urban & Co., the 
safe dealers, of Hamilton, O., and also a 75-light plant in the 
factory of the Cincinnati Spring Co., of Cincinnati. 


ELECTRIC CARS POPULAR IN INDIANAPOLIS. 


Among the signs of the popularity of the electric cars in In- 
dianapolis it is mentioned that they have affected hack hiring. 

'* Business is dull since the electric line was completed,” said 
a livery-stable man. 

What's the relation between the two?” 

„Why, people take their rides on the electric car—go to the 
parks and bave all the outing they care for at ten cents (round 
trip. That beats two or three dollars. But the board bills at 
livery stables are about as large as heretofore." 
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WESTERN SALES OF THOMSON-HOUSTON APPARATUS. 


The Western Isolated Lighting Department of the Thomson- 
Houston Co. has sold plants as follows: Democrat Printing Co., 
Madison, Wis., 100-light incandescent ; L. E. White, Greenwood, 
Cal., 80 arc light ; St. Louis, Mo., R. R. Co., for power house and 
car barns, incandescent ; G. F. Culmer & Bros., Salt Lake 
City, Utah, 100 incandescent, to be used in connection with a 
plant for lighting an office building as sold some months ago. 


THE SHAVER FACTORY VISITED BY FIRE. 


On December 2 a fire occurred in the factory of the Shaver 
Corporation, at 78 and 80 Cortlandt street. The damage done was 
of limited amount, reaching about $3,000, mostly on telephones 
and Gillette magneto bells, together with about 2,000 of the in- 
genious Shaver spiral screw drivers. The company has leased 
another factory at 60 Cortlandt street, and will be ready to resume 
delivery of goods some time this week or early next. 


THE STANLEY ELECTRIC COMPANY. 


The new Stanley electric company was organized at a meeting 
held Saturday evening, says the Pittsfield, Mass , Eagle, of Dec. 4, 
when these officers were elected: President and treasurer, 
Charles Atwater; clerk, George H. Tucker; directors, William 
Stanley, Jr., W. A. Whittlesey, Charles Atwater, George H. Tucker, 
Henry C. Clark, Charles E. Hibbard and W. W. Gamwell. 
Another meeting was held last evening when the affairs of the 
company were discussed, and plans for getting under way were 
considered. It has not been definitely settled where the new 
company will locate, but the probabilities are that a portion of 
the new Morton block on McKay street will be leased. This build- 
ing is very substantially built and is in every way suitable for the 
purposes desired. The new company will probably get started in 
about six weeks and will first begin the manufacture of converters. 
Several skilled machinists and a number of helpers will be em- 
ployed at first, and the number will be incre as the extension 
of the business warrants. Much heavy machinery will be used. 
Later on the company will engage in the manufacture of different 
kinds of electrical apparatus, and bids fair to become in time, a 
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very considerable institution. The company was projected by 
Mr. Whittlesey who, by the way, isa wide awake and energetic 
as well as most courteous business man. The choice of officers 
has been most fortunate as they are all practical and capable 
business men. The new company is also to be congratulated on 
having Mr. Stanley so directly interested init, as his knowledge 
of the electric business coupled with his remarkable inventive 
genius, makes him a most valuable man for such a concern. The 
new electric company starts off under the most favorable auspices 
and i ts future is certainly very bright. It is a grand accession to 
the business interests of Pittsfield, and the new city is to be con- 
gratulated on being selected as the home of such a promising 
concern. 


NEW ENGLAND TRADE NOTES. 


THE GOULD AND WATSON COMPANY, BOSTON.—On page 561, of 
our issue of November 19th we illustrated the new ing switch- 
board for electric lighting in theatres, and we desire to call more 
particular notice to the moulded mica insulating material of 
which the insulating parts of this board were made. Mesars. J. 
P. Cushing & Co., who manufactured the board, gave a great 
deal of attention and prelimi experiments to the selection 
of this material, and it was found that moulded mica was the 
most suitable of any material experimented with, it being ex- 
tremely hard and strong, perfectly waterproof and fireproof. Un- 
doubtedly this material is coming rapidly to the front as a reliable 
and durable insulator, and its merits ought to be thoroughly 
investigated by all manufacturers of electrical apparatus. 


THE GETHINS ELECTRICAL MANUFACTURING Co., of Boston, have 
added & new department to their enterprise. Special provision 
has been made for the charging of storage batteries at their offices 
at 620 Atlantic avenue, for which their cell is particularly adapted. 
Anyone using storage batteries can now readily and prom 
have their batteries charged by making arrangements with the 
55 Company, a privilege which will be readily appreciated 

y many. 


WESTERN TRADE NOTES. 


Mr. SPRUANCE, of the Star Electrix Com , of Philadelphia, 
was a welcome visitor to Chicago last Wo ан Á 


MR. GEORGE CUTTER, whose name is so well and widely known 
in connection with various and important lines of electric de- 
velopment, is again in business for himself as a dealer in electric 
specialties. From his handsome new quarters in The Rookery he 
intends to push the most improved appliances for electric light 
and power plante. He controls a number of such devices, which 
are very highly thought of, and many of which are the product 
of his own fertile inventive talent, and, besides, he is arranging 
to handle numerous others of equal merit. In addition to this 

rtion of the industry, his long and varied experience in all 

inds of electrical work would seem to fit him peculiarly for 
acting as consulting electrician, to which work he will devote a 
portion ~ 8 time. ES has ca been his custom, he will be 
surrounded by a pic corps of assistants, and thir, together 
with the success with which he has ae er met, ; for 
ри а mon „ x tter ш his new field will 
undou receive the efficient support of his many fri 
who hold him in the highest esteem. BEN Але 


THE ELECTRICIANS’ TIME Co., 167 Dearborn street, Chicago, 
who deal so largely in watches, diamonds, jewelry, etc., will 
issue a new and pin gs catalogue, profusely illustrated, January 
lst, 1891. They make a specialty of catering to the electrical 
trade, and are doing alarge and thriving business. The Giles 
non-magnetic shield which they furnish is a complete preventive 
of magnetism affecting watches, and is in large demand. Early 
application should be made for a copy of the new catalogue, as 
many new and interesting specialties will be found therein. 


Mr. C. B. Hanna, the popular general agent of the - 

nter-Nevens Electro Heating Company. is at е Wellington 

otel, Chicago. He is making arrangements for a large and 
most complete edge i here for the manufacture of their electric 
heating арр heir system of electric car heating, fully 
illustrated and described in the last issue of THE CAL 
ENGINEER, is meeng with widespread approval, and every street 
railway man should investigate its numerous and marked 
advantages and merite. 


THE GREAT WESTERN ELECTRIC SUPPLY Co., 190-192 5th Av., 
Chicago, are now busily engaged in preparing a new and com- 
plete catalogue of their various electric light, power and street 
railway supplies and specialties, which they expect to issue about 
the first of the year. This action has been rendered an impera- 
tive necessity, owing to the enormous demand for their sketch 
catalogue, which they recently brought out. The catalogue of 
supplies and house goods will occupy & whole book, and the 
fixture catalogue another ; aud both will compare very favorably 
with anything of the kind ever brought out. 
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THE RIKER LOW SPEED MULTIPOLAR MOTORS 
AND DYNAMOS FOR CONTINUOUS CURRENTS. 


BY A. L. RIKER. 

HE subject upon which I desire to advance a few 

ideas, has received considerable attention lately 

from electrical engineers. The point which I 

| desire to emphasize is the advantages to be 

gained by low speed motors over high speed motors or 
dynamos. | 

In a dynamo plant any saving of space is a very impor- 
tant item. Most high speed dynamos are belted to the 
engine, all of which occupies space. With the low speed 
dynamo the shaft of the generator aud the shaft of the en- 
gine (which latter can in this case also be of low speed) are 
coupled directly together; thus not only saving by direct 
connection, but power and wear and tear on plant by effect- 
ing a decrease in friction. The reduction in friction is 
about nine times, meaning a proportionate reduction in 
wear and vibration, "There is no counter shaft required, 
nor is there loss by slippage of belt or driving cones. 

The low speed motor has similar advantages and its con- 
sequent noiseless running makes its employment possible, 
where the use of a high speed motor could not be consid- 
ered. To all users of machinery the economic advantages 
of low speed machines will be at once apparent. 

As multipolar machines and their operations are very 
well known, I will not go into the subject generally, but 
will confine my remarks to a multipolar machine of my own 
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Fic. 1.—THE NEW RIKER MULTIPOLAR MOTOR. 


design, which embodies several novel and important im. 
provements. 

In a multipolar machine it is necessary to have as uni- 
form a field as possible, and as the consequent pole type of 
magnet on closed magnetic circuit is most uniform, I have 
adopted it. The accompanying engraving, Fig. I, is. a view 
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of my 5-h. p. motor; Fig. 2 is a diagram of the magnetic 


. circuit of the machine under consideration. As will be seen 


by reference to the diagram, the magnetic circuit is very 
short, completely surrounding the armature and concen- 
trating the lines of force, so that very little copper is used 
and a high efficiency is attained. 

The path of the lines of force forms almost a circle. The 
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Fia. 2.—MaGNETIC CIRCUIT, RIKER MULTIPOLAR MOTOR. 


field is produced by six magnetizing coils producing six 
consequent poles. The entire field is composed of plates 
of soft sheet iron, built upon six bolts of non-magnetio 
material, which pass through the pole pieces, three of which 
are continued through and bolted to the supporting rings 
on eitber side of the machine, 

As in all machincs of my design, the armature is a 
toothed ring, supported by six bolts passing through and 
insulated from the armature core and mounted on two 
spiders of non-magnetic material, and which, in turn, are 
keyed to the shaft. The winding is the ordinary Gramme 
winding. | | | 

In a six-pole machine it is necessary to use either six 
brushes or to cross connect the commutator. The first 
method is preferable where carbon brushes are used, but 
where copper brushes are employed cross connecting is 
better. As the placing of six brushes around the commu- 
tator is well understood, I will describe my method of 
cross-connecting by which two brushes placed diametrically 
opposite are used as in a two-pole machine. These cross- 
connectors are placed inside the commutator, and their con- 
struction will be understood by referring to Fig. 3, which 
is an end view of one of them. 

A sectional and longitudinal view of the commutator are 
given in Figs. 4 and 5. Here А represents the commutator 
sleeve, which is insulated from the cross-connector c by the 
air space в. Each cross-connecting ring is stamped out of 
sheet copper and is let into and soldered to three bars 
placed respectively 120, 240, 360 degrees apart in the 
commutator, as shown in Fig. 5, 

These rings are thoroughly insulated from each other 


and are entirelyrenclosed within the commutator, prevent 
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ing any danger of short-circuiting and making the commu- 
tator as compact as that of a two-pole machine. 

Another feature of this machine, which is among the 
first in importance and one that is often overlooked, is the 
method of lubricating. A very simple and efficient oiler 


кае. 8.—Cross CONNECTOR FoR COMMUTATOR. 


has been applied to them. The bearings are cast hollow 
and the bushings, through which the armature shaft runs, 
are slotted, exposing the shaft, over which, and dipping into 
the oil well below, runs a chain acting on the principle of the 
chain pump ; this thoroughly oils the shaft and is entirely 
automatic in its action. | 

The bearings are so constructed that they cannot (as it is 
familiarly expressed) “sling oil.“ They require no atten. 
tion further than to be filled once a month and the waste 
oil drawn off. 

These machines are built from 5h. p. upward. A special 
adaptation of this multipolar type is constructed for railwa 
work to run at 400 revolutions per minute and is geared di. 
rect. This machine weighs about 60 pounds to the horse- 
power. | 

Aside from the question of speed, a number of minor 


FIG. 4.—COMMUTATOR AND CROSS CONNECTOR. 


ints, which go far toward making a perfect machine, 
ave received considerable study. Among others, attention 
is called to the brush holder and also to the binding posts 
to receive the wires from the mains. 
The following are the data relating to the construction 
of my 5, 10 and 20 horse-power machines: 6 h. p. motor ; 
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Speed, 550 revolutions per minute; weight, 450 pounds; 
armature resistanoe, .166 ohm, shunt field, 100 ohms. 

10 h. p. motor: Speed 550 revolutions per minute; weight 
800 pounds; armature resistance .08 ohm ; shunt resist- 
ance 75 ohms. 

20 h. p. motor: Speed 550 revolutions per minute; 
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Fia. 5.—COMMUTATOR OF RIKER MOTOR, SECTION. 


weight 1,150 pounds ; armature resistance .037 ohm ; shunt 
resistance 27 ohms. 


ELECTRIC MOTORS TO TUNNEL IN THE ARGENTINE REPUBLIC. 

The new railway which is to connect the Argentine Republic 
with Chili will necessitate the boring of eight tunnels through the 
Andes mountains of a total length of 15,375 m., or nearly 10 miles. 
These tunnels, in whose construction water power and electricity 
are to be largely employed in a novel form, have already, says 
Engineering, been commenced at 20 points. Since August last a 
cataract of the Juncalillo river, which has a fall of nearly 600 
ft., has been made use of to supply the power in carrying out the 
boring operations in the tunnels of Portillo, La Calavera and La 
Cumbre. The Portillo tunnel takes a serpentine course through 
the massive rock, and its upper end emerges at the mountain side, 
450 ft. above the entrance. The water of the Juncalillo cataract 
is,conveyed through steel pipes half a meter in diameter for the 
distance of about a mile to the Juncal station. The boring ma- 
chines employed in these three tunnels require a force of 1,000 
horse-power to drive, and this is obtained by converting the water 
power into electricity. The water which is carried through the 
steel pipes is made to set in motion 10 turbines, each of 80 horse- 
power, which are connected with the electrical machines. The 
electricity thus produced is conducted through strong, insulated 
copper cables to Juncalillo and Calavera. From Juncalillo air- 
pressure machines are also supplied in the serpentine tunnel lead- 
ing up to Portillo. From Calavera four 80 horse-power dynamo 
machines generate the electricity for the Cumbre tunnel, where 
gix borers, all working at the same time, are driven by eight air- 
pressure engines. On the Argentine side of the mountains an- 
other cataract, near Navarro, has been similarly used for driving 
four turbines, each of 80 horse-power. Owing to the distance of 
the western smaller portion of the Cumbre tunnel, water power 
cannot there be employed, and the borings are being carried out 
by hand. Wherever water and electricity can be used, the boring 
operations are performed, it is estimated, fully four times as rap- 
idly as they would be by hand. The cost and progress of the 
borings accomplished by this novel application of water power 
and electricity cannot at present be estimated, but the figures, 
which will be made known on the completion of the undertaking, 
can scarely fail to prove of considerable interest to the engineer- 
ing profession. 
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A CHARGE INDICATOR FOR ACCUMULATORS. 


AT a recent meeting of the Société Internationale des 
Electriciens, M. Gaston Roux described a form of direct 
reading charge indicator devised by him for use with ao- 
cumulators. The apparatus is based on the fact that 
within certain limits the density of the electrolyte varies 
according to the quantity of electricity stored in a storage 
cellin a chemical form. Experiments carried out by M. 
Roux show that the temperature correction is entirely 
negligible between 0°C and 30°C. M. Roux employs a 
long cylinder reaching nearly to the bottom of the cell in 
order to take into account the want of homogeneity of the 
liquid. "This cylinder is hung from the end of the short 
arm of a small lever, which should be horizontal when the 
cell is fully charged. Оп the same axis as the lever, and 
on the same side as the cylinder, there is arranged, at an 
angle of 45 degrees with the lever a small rod, along 
which a small weight can be screwed. On the long arm 
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report upon the electric meters submitted for competitive 
test : ММ. Mascart, Potier, Hospitalier, Cochin, апа 
Lyon- Alemand. The members to be nominated by the 
administration of works have not yet been designated. 

Among the American meters submitted for test are the 
Thomson, the Walker and the Grove. 


THE CLAUS-EASTON INCANDESCENT DYNAMO. 


THERE wasa time when dynamo construction was very 
largely a matter involving experiment in order to determine 
the best proportions and methods of construction, but the 
progress which has been made is such that the results to be 
obtained from any one design may be 55 with an 
accuracy which is second to that afforded by no other 
prime mover or generator of energy. It is also worthy of 
note that besides the increased accuracy and simplicity 
of electrical construction, the mechanical design of 
machines has been not less the subject of study and improve- 
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Fig. 1.—THE CLAUS-EASTON INCANDESCENT DYNAMO. 


of the lever there is also an adjustable weight. At right 
angles to the lever there is a long pointer moving over an 
equally-divided scale. When the cell is discharged to its 
working zero, the pointer is brought to the scale zero by 
adjusting the weight on the long arm of the lever. When 
the cell is fully charged the pointer is brought to 100 by 
adjusting the weight on the rod fixed at 45 degrees with 
the lever. The instrument being thus adjusted for a par- 
ticular cell the percentage state of charge of that cell at 
any moment is seen from the position on the scale occupied 
by the pointer. An instrument such as this should prove 
of considerable use in an isolated installation, where a 
Storage battery is left in the hands of an unskilled attend- 
ant. 


THE ELECTRIC METER COMPETITION IN PARIS. 


Tux Municipal Council at Paris in conformity with the 
recommendations presented by M. Sauton has named the 
following gentlemen as part of the jury to examine and 


ment. А machine in which both these essential elements 
have been well brought out is that illustrated in the accom- 
panying асо gs and which ів known as the Claus-Easton 
dynamo. is now being constructed by the Easton Elec- 
tric Co., of this city, whose aro lighting apparatus is already 
well known. 

The simplicity of construction of the Claus-Easton 
machine will be well understood from the illustrations, 
Figs. 2 ind 3, which show the same in section and in 
elevation, The entire magnetic frame of the machine, in- 
cluding the base, consists of but а single casting, which 
requires merely the boring out of the armature space be. 
tween the pole pieces aad the bearings for the shaft to 
complete it for the reception of the armature. The magnet 
coils are wound on bobbins in a lathe and slipped over the 
magnet cores, The mechanical construction is, therefore, of 
the most simple character imaginable, so that any repairs 
which may become necessary can be effected in the most 
simple manner in the least time. 
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The electrical details of the machine have also been 
worked out very carefully. The machine illustrated in 
Fig. 1 is intended for 800 half-ampere 16 c. p. lamps, and 
is, therefore, designed to give a current of 400 amperes. 
The armature is of the Siemens type, built up of laminated 


Еа. 2.—CLAUS-EASTON DYNAMO. 


sheet iron and has a resistance of 0.0096 ohm. The ma- 
chine in order to maintain constant difference of poten- 
tial at all loads is compound wound, the shunt hav- 
ing а resistance of 9.177 ohms, and the series coil a 
resistance of .0164 ohm. With the winding adopted, the 
regulation is so close that no perceptible variation of po- 
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tential occurs between full load and practically no load. 
These machines are now being built in various sizes and 
those in use have given general satisfaction. 


REYNIER'S HIGH VOLTAGE ELASTIC ACCUMULA- 
TORS.! 


Fox some time past M. Emile Reynier has been at work 
perfecting a battery designed to afford in a single compact 
structure a high voltage and at the same time have the 
necessary qualities of solidity and portability. As a 
result, the battery has taken the shape illustrated in the 
accompanying engraving. It consists of 16 plates mounted 
in flexible pockets, so as to have a certain amount of elas- 
ticity. These elements are placed flat, one against the 
other, and compressed between two end plates of wood by 
means of rubber spring bands. A bridge, consisting of 
hard wood impregnated with a waterproofing material, 
carries the whole, which may be suspended or rest upon its 
base, as desired. 

The spring arrangement gives to the active solid matter 


1. L'Electrícien. 
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an artificial elasticity, which results in large specifio power 
and storing capacity. The continuous compression of the 
plates, insulators and flexible pockets insures for these 
thorough protection against shaking and rough handling. 
Each of the pockets into which the plates are inserted is 
closed on top by means of a flexible and insulating 


stopper. 
We give below the principal figures relative to the cell, 
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REYNIER'S ELASTIC HIGH POTENTIAL ACCUMULATOR, 


which has 16 couples and which is known as the horse. 
power-hour type. 


E M. B. ivo ТЕРУ .. . 2 volts. 
Available fall of potential.............. 28 volta.- 
Current discharge.............. ad abs 8 to 6 amperes. 
Normal power, about....... S 150 watts. 
Capacity... ... РРР РЕР 80 ampere hours. 
Available useful energy.............. 740 watt hours. 
gth...... ...0.40 metre. 
External dimensions: Breadth..........0.80  ** 
Height. 0.30 
Contents, without containing cell. 86 cub. decim. 
Total weight without cell.................. 50 kilogr. 
Weight per kilowatt.... ................. 830 “s 
e ' kilowatt-hour..... 5 67 * 
Volume 15 RE AU a cub. decimetres, 
66 [17 [1 1 66 €6 


Without mentioning the applications to the military art, 
there are many instances in which а horse-power-hour 
cell such as this would be of service, as, for instance, in the 
lighting of carriages, railway cars, and the propulsion of 
electrical pleasure boats, eto. 


LIMITATION OF STREET RAILWAY FRANCHISES. 


The city of Toronto, Can., has lately taken steps, under terms 
of a lapsing franchise, to acquire the local street railway property. 
The company has asked $5,500,000, but the city expects to pay 
only about $1,500,000. Last year the road earned net $250,000. 
Discussing the situation, the Chicago News says: ‘‘ The streets of 
every city are the property of the citizens, and no corporation has 
a right to use them as private property. This usurped right is 
especially flagrant when the growth of population, as in Chicago, 
converts street railway monopolies into gold minee. Still more 
flagrant is the case of these monopolies arrogating such proprie- 
tary rights as to make war with the citizens on the questions of 
accommodations, reasonable fares, etc. 

*Chicago needs to learn a lesson from other and less pretentious 
cities in the limitation of public franchises. Every ordinance 
giving street car corporations the right of extension should con- 
tain a clause limiting the life of a franchise to a reasonable term 
of years with the privilege of purchase by the city on its expira- 
tion at an arbitrated valuation. To those who may object to 
direct municipal control of street railways it need only be said 
that such direct control is not contemplated. The method prevail- 
ing in many English cities is for the municipality to retain the 
ownership of the tracks and real estate, leasing the rolling stock 
to the company that pays most for the Розово of operating the 
road. This is the method which will probably be followed in 
Toronto. It solves every objection, as the increment from the 
property goes into the city treasury instead of into the coffers of 
the corporation." 
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A PRACTICAL GUIDE TO THE TESTING OF INSU- 
LATED WIRES AND CABLES.—V. 

(Copyright, The Electrical Engineer.) 

BY HERBERT LAWS WEBB. 

KEYS. 


A form of short circuit key is shown in Fig. 18. Ав its 
name implies, the function of this key is to short circuit 
the galvanometer ; being bridged across the galvanometer 
circuit, when the key is closed, a direct path for the cur- 


Fic. 18.—SHORT CIRCUIT KEY. 


rent is provided by the lever of the key and no current 
passes through the galvanometer; when the key is opened 
the galvanometer is thrown in circuit and the current 

asses through it. By the use of this key the galvanometer 
is protected from being violently deflected by the first rush 
of charge when current is turned on, and when a balance 
is being obtained in a resistance test with the dial bridge. 

The form of key shown consists of a brass lever, hinged 
at one end, and playing in a brass bridge, having a metal- 
lic contact above and a stop of insulating material below. 
On the hard rubber pillar which supports the lever, and 
on the bridge, are placed double binding-posts to which the 
wires are attached. In its normal position the lever is 

ressed by a stiff spring against the upper contact, and 

orms a direct connection between the binding posts; by 
pressing it down the contact is broken, thereby removing 
the short circuit. A trigger attachment, mounted opposite 
the end of the lever, holds the key in the open position as 
long as may be desired. 

A better form of this key than the one shown, is that in 
which, instead of the pivoted lever, a strip of springy 
brass is used, being held rigidly at the end fixed to the 
hard rubber pillar. With this kind of key there is no 
risk of imperfect contact through weakening of the spring, 
a very annoying defect to which the other is liable. 

Besides these keys, which are indispensable, a very use- 
ful instrument on the testing table is a galvanometer re- 
verser. It is often convenient to have all the deflections 
on the same side of the scale, and to effect this, when the 
battery is reversed, it is necessary to change the direction 
in which the current enters the galvanometer. To do this, 
any form of battery reversing key, such as those shown in 
Figs. 14 an@ 15, may be employed, but preference should 
be given to the double-plug switch shown in Fig. 19. 

This consists of a circular plate of brass, divided into 
four quadrants, which are mounted on hard rubber pillars, 
rising from a base of the same material. Each quadrant 
is provided with a double binding-post for attaching wires, 
and two brass plugs, with insulating handles, serve for 
connecting the quadrants in pairs. This switch is con- 
nected in the galvanometer circuit, and the direction in 
which the current enters the galvanometer may be changed 
by simply altering the plugs. The plugs should have long 
stems, so that the hard rubber handles or tips may project 
clear above the binding-posts, giving greater convenience 
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in handling than the short plugs used for resistance boxes 
and bridges. 
RESISTANCE BOXES. 


In a complete outfit of testing instruments a high resist- 
ance for taking the constant of the galvanometer and a 
Wheatstone bridge for measuring resistances are absolutely 
necessary, and a box containing a number of coils having 
different resistances is a very useful addition. 

The high resistance box generally contains four coils of 
10,000, 20,000, 30,000 and 40,000 ohms resistance, making 
100,000 ohms resistance in all. This instrument is illus- 
trated in Fig. 20. The ends of the coils are brought to 
brass blocks on the top of the box, these blocks being pro- 
vided with double binding posts and connecting plugs, 80 
that the coils may be connected in any combination desired, 
although the most general manner of using the coils is all 
in series, giving the full resistance of 100,000 ohms. 

High resistances are also made up containing ten coils of 
100,000 ohms each, giving a total of one megohm. A 
megohm resistance enables the galvanometer constant to 
be taken with greater accuracy and allows of the galva- 
nometer being adjusted to its maximum sensitiveness ; but 
such a high resistance is very expensive, costing about seven 
times as much as a 100,000 ohm box. A firm of electrical 
instrument makers in England have lately brought out a 
high resistance box, containing a mixture of glass and 
metal, instead of wire; these instruments have to be cali. 
brated after they are made, as it is impossible to give the 
mixture any fixed resistance. They generally have a re- 
sistance of several megohms, but rarely come out in round 
numbers, running, instead, to at least two decimal places. 
This is somewhat inconvenient in multiplying, but as 
an offset the instruments are very cheap, the price being 
about one-half that of a 100,000 ohm box. Given this 
advantage, and if the resistance remains reasonably con- 
stant with time and temperature, this form of high resist- 
ance box will no doubt find many users. I understand 
that it has already been adopted by several of the subma- 
rine cable companies. 

The Wheatstone bridge is made up in a variety of forms, 


Fia. 19.—DOUBLE PLUG REVERSER. 


of which the most convenient are those known as the dial 
and the Post- office patterns. Both these styles have their 
advantages, the former кш very easy to read and involv- 
ing the handling of few plugs, while the latter is more 
compact and easier to manipulate, as the battery and gal. 
vanometer keys are 55 connected to the coils and 
form part of the instrument. Dial bridges are now being 
manufactured, however, with this convenience, the keys 
being placed in front of the dials similarly to the arrange- 
ment of the Post-office bridge. 

The function of the Wheatstone bridge in the measure- 


ment of resistances has already been explained and will be 
further treated of when we come to actual testing instruc- 
tions, so that it will be sufficient here to describe the con- 
nections and plan of the instruments themselves, The 
dial form is illustrated in Fig. 21. The coils are arranged 
in sets of thousands, hundreds, tens and units ; sometimes 
a fifth set of tenths of an ohm being added. "The ends of 
the coils are brought to the brass segment blocks arranged 
around a circular plate of brass. 

Starting from one end of the proportional coils connec- 
tion is made to the zero segment of the end set of blocks ; 
the resistance coils are placed between the segment blocks, 
one between 0 and 1, one betweeen 1 and 2, and so on, and 
the circular vee of each dial is connected to the zero 
segment block of the next, and so on throughout. Thus 
the number of the segment block connected by the plug to 
the circular plate represents the number of resistance coils 
in circuit, whether they be units, tens, hundreds, or thou- 
sands. The proportional coils terminate in brass blocks 
placed at one side of the adjustable resistance coils. These 

roportional coils form the two arms of the bridge or 

alance, and by altering their relation to each other the 
adjustable coils may be adapted to measure either very 
high, or very low, resistances. In the dial bridge the two 
sets of proportional coils usually consist of 10, 100, 1,000 
and 10,000 ohms resistance. The battery current splits at 
the centre of the proportional coils, one part going through 
one set to the adjustable resistance coils, the other part 
going through the opposite set to the unknown resistance 
to be measured, 

If the resistance unplugged in the proportional coils is 
the same on both sides, the readings obtained by the ad- 
justable coils will be the actual value of the resistance 
which is being measured. If the resistance to be measured 
is very small we can obtain its resistance to three decimal 
places b7 unplugging the 10,000 ohm coil in the arm 
nearest the adjustable coils and the 10 ohm coil in the arm 


Fic. 20.—HiGH RESISTANCE Box. 


to which the unknown resistance is connected. Then, as 
b (the resistance between battery and coils) is 1,000 times 
greater than a (the resistance between battery and unknown 
resistance), so d (the resistance in coils) is 1,000 times greater 
than z (the unknown resistance), and the reading obtained 
must be divided by 1,000 to find the true value of 2. 

In the same way, if the resistance of zis known to be 
much greater than the maximum value we can give to d 
while a and 5 are equal, then, by making a greater than б, 
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the reverse is the case, and the readings must be multiplied 
by the ratio of a to b in order to find the value of z. 
With proportional coils of 10, 100, 1,000 and 10,000 ohms, 
therefore, the bridge has a very wide range, being capa- 
ble of measuring from .001 of an ohm to 10 megohms. It 
must be borne in mind that some resistance must always be 


Fia. 21.—WHEATSTONE ‘‘ DIAL” BRIDGE. 


unplugged in the proportional coils, as otherwise the gal- 
vanometer, which is connected to their extremes, would be 
short-circuited. 


OVERHEAD ELECTRIC LIGHT CONDUCTORS.! 


Тнк following illustrations, di 1 and 9, represent three 
varieties of aerial conductors. No. 1 is that required by 
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the Board of Trade. No. 9 is a compromise which has 
been suggested by Mr. Crompton. No. 3 is an ordinary 
conductor such as has been in vogue up to the present for 
the class of work for which the Board of Trade now 


demands No. 1. 
No. 1. % cable. Insulated according to Board of Trade regu- 


2 
. 2. 


lations. Thickness of rubber, .121". Diameter over serving, .489". 
No. 2. ұу; cable. Medium insulation. Thickness of rubber, 


.07". Diameter over serving, . 355. 
No. 3. ұу; cable. ity. Thickness of rubber, . 04 


L a 
Diameter over serving, .306. 
1. The Electrician. 
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RUDOLF EICKEMEY ER. 


Tuose who are in the slightest degree familiar with the 
course of electrical invention and improvement must have 
been impressed with the frequent occurrence aud repetition 
of the name of Eickemeyer, and the impression gathered 
has doubtless been that, whoever Mr. Eickemeyer might be, 
he certainly was devoting himself to electricity in a very 
enthusiastic, thoroughgoing and successful manner. In 
point of fact the reputation that Mr. Eickemeyer has gained 
in electrical circles comes to him somewhat late in life, and 
is really but а pendant to that which has long been his in 
other fields of work. As proof of this, and putting aside 
other achievements to which reference will be made later, 
it may he stated that for 40 years he has been the most 
prolific inventor of hat making machinery and processes in 
America, his name being 
known to the hat industry 
all over the world. 

Rudolf Eickemeyer was 
born October 18, 1831, in 
Bavaria, where his father 
was a forester. At the age 
of thirteen he left the vil- 
lage school, and attended 
the Real-Schule at Kaisers- 
lautern, whence he removed 
in two or three years to the 
Polytechnic Institute at 
Darmstidt, where he de- 
voted himself with much 
energy to the scientific and 
technical studies of the 
place. He made rapid pro- 
gress, his tastes all lying in 
that direction, but it was 
destined that he should not 
вташу in peace his thirst 

or knowledge. The revo- 
lutionary fires of 1848 were 
breaking out with volcanic 
suddenness all over Europe, 
and from one end of the 
Continent to the other people 
rose in insurrection. This 
democratic movement was 
most intense and active in 
the smaller kingdoms and 
principalities where the few 
remnants of feudalism and 
medievalism became more 
irksome than the whole ré- 
gime had once been; and 
the struggle for liberty of thought and action naturally 
enlisted at once a youth of so ardent a temperament. Still 
a mere boy, Rudolf, with his classmate George Osterheld— 
who afterwards became his business partner here—threw 
himself heartily into the fray, joined the “rebels,” and 
fought under General Siegel. But the time was not ripe 
for revolt, the movement failed, and the suppression of the 
rebellion placed the participants in it in a very unenviable 
position. It is true that Eickemeyer and Osterheld were 
amnestied, but their future was darkened. Like others 
who took part in the risings in Germany at that time, they 
soon left home for America; and the two young men 
landed in New York, in November, 1850. 

The Erie railroad was being built at that time, and Mr. 
Eickemeyer found employment on it at Lodi. The year 
after, 1-51, he secured a position at Buffalo, in the Buffalo 
Steam Engine Works, his duty being to assist in making 
the first mowing machines produced in this State. In 1854, 
he established himself at Yonkers, in association with Mr. 
Osterheld, in the business of repairing the tools used in the 


THE ELECTRICAL ENGINEER. 669 


hat shops and other factories of that busy little city on the 
Hudson. The work at first was wearisome and ill paid, 
but a footing was soon gained, and a start was made for 
which Mr. Kickemeyer has since repaid Lonkers many 
times over. 

It was now that his inventive genius first began to dis- 
play itself effectively. He had long been a master of the 
principles of mechanism, but he had never before been 
thrown into close oontact with a growing industry ham- 
pered by the crudity of its productive apparatus. He now 
had the direct appeal made to the practical side of his 
imagination, and in a very short time he began the course 
of invention which has since practically re-created the art 
of hat making as practiced in America and abroad. It 
would be foreign to our purpose to speak of his improve- 
ments in this industry in detail, but we may say that 
they include every detail and are embodied in hat blocking 
machines, hat shaving 
machines, stretchers, block- 
ers, formers, presses, ironing 
machines, sizing machines, 
sewing machines, fulling 
mills, machines to pounce 
hats in a cone shape, and a 
variety of others, automatic 
in operation, and exhibiting 
the greatest ingenuity in 
substituting the operation of 
mechanism for slow, labori- 
ous and costly methods of 
hand production, The fac- 
tory for the manufacture of 
such machinery was built at 
Yonkers, in 1865, and has 
since that time been kept in 
active operation with a large 
force of skilled machinists. 

At the beginning of the 
civil war, Mr. Eickemeyer 
was quick to see the oppor- 
tunity of using his hat sew- 
ing machine tools in the 
manufacture of firearms, and 
thereafter for a number of 
years large quantities of 
revolvers were made at 
Yonkers, as a distinct de- 
partment of the busines, In 
1869 and 1870, Mr. Eicke- 
meyer invented and perfec- 
ted a driving mechanism for 
mowing machines, which 
proved to be extraordinarily 
simple and smooth running, 
and which, when exhibited at the Centennial Exposition, 
was awarded a bronze medal for its lightness of draft. It 
should be added that three other bronze medals were 
awarded Osterheld and Eickemeyer at the same time for 
their exhibit of hatting and other machinery. The mow- 
ing machine referred to has since been manufactured on an 
extensive scale at Springfield, O., and in a modified form as 
a one-horse mower, by a firm in Yonkers. | 

The above recapitulation of Mr. Eickemeyer's work, is, 
as will be seen, the merest outline, but it will suffice to 
justify the remark made at the beginning of this bio- 
graphical sketch to the effect that his electrical work has 
been but a corollary to his remarkable inventions in other 
branches, represented by not less than 150 patents, some of 
which are of great value. If our readers desire to see 
what is thought in the hat trade of his work, we may refer 
them to a most interesting and instructive article pub- 
lished by the New York Hat, Cap and Fur Trade Review, 
in August, 1882. 

Mr. "Wiekameyer had always followed in a general way 
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the various advances in the sciences, taking great interest 
in electricity, and when the Bell telephone was brought out, 
having more time and means at his disposal than he had 

reviously enjoyed, he took up electricity as a study for his 
eisure rather than with a view to apply it in a practical 
way. Experimenting with various forms of telephones, he 
became familiar with the peculiarities of different forms of 
electro magnets, and from their use in telephones to the 
construction of dynamos was but a step. The celebrated 
ironclad dynamos and motors known as the Eickemeyer " 
were the first attempt on his part to put to practical use 
the results of electrical studies and investigations extending 
over a space of nearly ten years. They have proved very 
satisfactory, and their operation under a variety of condi- 
tions during the last three years has shown them to be 
electrically and mechanically the equal of the best known 
machines in the market. Dynamos of this type have been 
built, varying in output from 2,500 volts and 10 amperes to 
5 volts and 500 amperes, and the results have been grati- 
fying in all cases, but perhaps most so in train lighting, 
where the solidity of the machine has been of great service. 
Although some 25 machines have been employed in this 
trying work, not a single armature has been burned out or 
In any way injured. 

The Eickemeyer motor has also been applied to electric 
railway work, and found highly efficient. The construction 
of a slow running motor, coupled directly to the driving 
shaft of a street car, seems to open up a new field and mark 
a new departure in electric traction, as it avoids the use of 
gearing, which is still the weak point and bugbear in street 
railway work. It deserves mention here that the Edison 
system has adopted the Eickemeyer winding for its railway 
motors. 

The question of the best material to be used in the con- 
struction of dynamos caused him to set to work to get 
some instrument which would enable him to determine 
readily the relative values, magnetically, of various qual- 
ities of iron and steel ; and the result was a magnetic bridge, 
by means of which the magnetic value of the material can 
be told as readily as a loaf of bread is weighed on the 
scales of a bakery. The instrument has proved a complete 
magnetic laboratory in itself, and by its use Mr. Eicke- 
meyer has been able to determine many questions in the 
construction of electric devices, which, without it, would 
have been difficult and expensive experiments. 

Mr. Eickemeyer has also done some very interesting work 
in connection with the storage battery and the alternating 
motor, and in the latter respect his work is surprisingly 
early, anticipating it would seem, by years, many of the 
machines lately put forward as startling novelties. He is 
as active, too, in electrical work to-day as he has ever been, 
and far more than the Patent Office files would indicate, it 
being his invariable practice to build and run every new 
machine before patenting it or the principles it embodies. 

Mr. Eickemeyer was married in 1856 to Miss Mary T. 
Tarbell, of Dover, Me., and the eldest of his six children, 
Rudolf Eickemeyer, Jr., is now a member of the firm. Mr. 
Eickemeyer, has, unlike the majority of well-known in- 
ventors, found time for the performance of various public 
duties, and has rendered conspicuous service on the Yonkers 
Sehool Board and Board of Water Commissioners. Our 
portrait of him, recently taken, is very faithful and char- 
acteristic. 


SEPARATING COPPER FROM ARSENIC. 

Ir the current of four or five cells is passed through an 
arseniate solution, rendered alkaline by meansof ammoniac, 
no separation or reduction of the arsenic acid takes place ; 
but if a solution of copper salts is so treated, there is a 
complete separation of the copper. This difference of 
action has, according to Electrotechnischie Zeitschrift, been 
utilized to separate arsenic from copper. The experiments 
were made with solutions prepared beforehand, and after 
24 hours it could be ascertained by weighing that all the 
copper was deposited, 
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THE ELMORE PROCESS OF MAKING METAL TUBES 
BY ELECTRO-DEPOSITION. 


THE process of producing metal tubes by electro-deposi- 
tion as practiced in the Elmore process has recentl en 
patented in this country by Mr. Frade Edward Elmore, 
of Cockermouth, England. As the process is just now at- 
tracting considerable attention abroad, and may be shortly 
introduced in this country, we give in the accompanying 


, 


engravings, Figs. 1 and 2, an idea of the plan adopted for 
obtaining the metal tubes of tough copper. 

The latter quality is obtained by burnishing the surface 
of the deposited tube or other article during the time at 
which the deposit is going on in the tank. The core or 
mandrel to receive the deposit is mqunted in the tank by 
its axle, and upon the side of the tank are mounted guides, 
and a traveler fitted with worm and change motion for 
traversing the traveler to and fro over the tank. 

The traveler has a carrier attached, upon which are 
mounted burnishing-surfaces, such as agates or glass hav- 
ing a highly-polished surface—that is, a non-conducting 
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substance capable of burnishing and which is not acted 
upon by the electrolyte. The burnisher operates upon the 
surface of the deposited metal and a continuous motion of 
rotation is given to the core or mandrel receiving the 
deposit. 


HINTS OF COMING TELEPHONE OPPOSITION. 


WITH regard to the proposed cutting down in Utica, N. Y., of 
the unused wires of the Baxter Overhead Telegraph & Telephone 
Co., Mr. T. J. Griffiths, treasurer of that company, objects and 
says: ''The wires are disconnected at both ends and could not 
lead & current to any point where it could do damage. It would 
be a great injustice to cut down these wires, for the Baxter com- 
pany intends using them again, as soon as the Bell patents expire 
in 1893. The government has 800 instruments belonging to the 
company, stored in the government building; the batteries and 
all apparatus necessary to the business are intact and we shall be 
ready to do business within three months after the expiration of 
the patents. We shall furnish telephones at one-third the rental 
charged by the Central New York Company, with rebates accord- 
ing to the number of instruments used. The Baxter company 
owes between $6,000 and $7,000, and a few of us have been car- 
rying it along with the intention of starting up again in 1898." 


Sioux City, IA.—The reconstruction of the Western Union's 
telegraph lines between Dubuque and Sioux City, a distance of 
820 miles, has just been completed. A new wire has been run 
from Fort Dodge to Sioux City, and another from Le Mars to 
Sioux City. During the next month three new wires will be run 
between Dubuque and Sioux. The whole line is built of copper 
wire on 35 foot poles, 
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THE TOMMASI MULTIPOLAR STORAGE BATTERY. 


THE new system of accumulators invented by Dr. 
Donato Tommasi, of Paris, is distinguished by the peculiar 
form of the electrodes which are employed in place of 
the usual plates. The accompanying engraving, Fig. 1, 
shows the cell partly broken away, exposing the interior. 
Each electrode is formed of a perforated tube or folded 
sheet closed at one end by a small plate of insulating ma- 
terial into whieh is screwed a rod, as shown in Fig. 2, 
which shows one of the electrodes enlarged. The rod, 
which serves as a support for the tube electrode, is provid- 
ed with a suspension head, which also serves as a contact. 
Instead of cylindrical tubes prismatic ones may be em- 
ployed, as shown in Fig. 3, which utilize the space in the 
cells somewhat better than the former. 

The grouping of the electrodes may be done in differ- 
ent ways, in lines or series, alternately positive and nega- 
tive. The electrodes of one line are suspended by their 
heads in slots in the cover of the cell, and are introduced 
into the large aperture at the end of the slot and slid into 

lace. In each accumulator the conductors which are let 
into the cover and upon which rest the electrodes of like 
sign are ihterconnected, as shown, so that the cover is pro- 
vided with only two terminals, positive and negative. 

In the annular space between the tube and the central 
conductor of each electrode the active matter, spongy lead 
or lead oxide, etc., is packed, so that the tube serves only 
as a support for such matter and can be made of any sub- 
stance desired, so long as it is not attacked by the acid. 
Up to the present, lead and antimony-lead alloy have 
been used for these tubes, and the central rods have been 
given various shapes to increase their surface. 

Among the advantages claimed by Dr. Tommasi for 
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Fic. 1.—THE TOMMASI STORAGE BATTERY. 


this type of cell are that the current passes entirely across 
the active material from the surface of the tube to the 
central rod, and vice versa. 

For the formation of the electrodes very heavy currents 
can be employed without fear of loosening the material or 
of buckling the electrodes. The quantity of active ma- 
terial is made a maximum by the arrangement in tubes. 
On the other hand the chemical action of the current is 
uniform throughout the mass. Ав a result it has been 
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55 to send currents of from 50 to 60 amperes per 
logram of electrode without involving the slightest 
displacement of the contents of the tubes. Of course 
these are not the conditions of actual practice, as with such 
heavy currents there is a heating of the entire mass; but the 
experiments prove that, practically, one can go very far be- 
yond one ampere per kilogram, the usual rate of dis. 
charge in the ordinary type of cell. The multipolar ao- 


Fias. 2 AND 8.—THE ToMMASI STORAGE BATTERY. 


cumulators having no soldered joints, no rupture need be 
feared and the electrodes can be removed one by one, even 
during the operation of the cell. The arrangement adopted 
also makes the cell very easy of transportation. 


PRICES OF LIGHTS AND SUBWAYS IN NEW YORK. 


The Gas Commission has rejected all the electric light bids 
submitted for street lamps. Should the 1,386 arcs be displaced, 
no fewer than 80,000 gas lamps would be required. It is hardly 
likely, however, that the commission will be precipitate in the 
matter. 

In the meantime, the Consolidated Subway Co. has been pre- 
vented from turning over part of its work to the Empire City 
Subway Co., the Board of Electrical Control being enjoined from 
relieving the old company of any of itsobligations. Asaretalia- 
tory measure, the Mayor has caused the subway rental rates to be 
fixed at $900 for 8-inch duct per mile; $800 for 24¢-inch and $700 
for 2-inch. The former rates were $1,000, $850 and $750. These 
rates are not satisfactory to the electric light companies. 


BROADWAY AND NEWBURGH ROAD, CLEVELAND, O. 


The Broadway and Newburgh road reporte increase of its cap- 
ital stock from $500,000 to $1,000,000. Its officers are Horace E. 
Andrews, president; John J. Stanley, vice-president and super- 
intendent, and Edwin Fowler, secretary and treasurer. The com- 
pany is operating its road on the Edison overhead system. It has 
25 miles of track laid with the 82 lb. Johnson girder rail, and has 
25 motor cars with 47 trail cars. The cars are of the Brill make. 
The Edison generators are run by three 300 h. p. engines from 
E.] P. Allis &. Co. 
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The neglected borderland between two branches of knowledge is 
often that which best repays cultivation.— Lord Rayleigh. 


PRICES OF ELECTRICAL APPARATUS. 


HE recent reductions in the price of electrical manu- 
factures have already attracted some attention but 
not by any means that which they are likely to receive 
when the present financial stringency and disturbance set- 
tles back into normal conditions, The changes that affect 
a whole industry are necessarily of great interest, and they 
become the more important if they are of such a nature 
as to cause a radical and permanent readjustment of the 
market all along the line. The question that arises and 
becomes vital is : Are these lower prices abnormal, and of 
short duration, or are they to continue steadily so that 
every future arrangement must be made on their basis ? 

A brief editorial discussion of the prices of electrical 
goods in the Boston Commercial Bulletin shows us that 
the situation is not fully understood, even by such an au- 
thority on commercial and industrial subjects. Taking the 
recent reductions of price on Edison lamps and motors, it 
says: “If a reduction of 50 per cent. will leave them 
still a profit which they call that of à manufacturer, here- 
tofore their profit on apparatus must have been over 100 
per cent., and as all the companies sold electrical machin- 
ery for about the same list price, they must have all made 
approximately the same profit. The question now is what 
will the other companies do? Will they reduce their 
prices to meet the competition orlose business? As yet 
we hear of nolarge or even fair-sized company, making a 
reduction and we shall be obliged to wait for further de- 
velopments. It seems as though we were to commence an 
era of lower prices for electrical apparatus. Prices have 
been reduced from time to time in the past and there still 
remains room for further reductions, It is an undeniable 
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fact that years ago when the Brush Electric Co., of Cleve- 
land, O., controlled the manufacture of electrical apparatus 
in this country, the company made over 300 per cent. profit 
on its dynamos, and competition gradually brought this 
profit down to its present basis.” Now, it does not follow 
that the net profit heretofore has been either 100 per cent. 
or 300 per cent. It is to be remembered that during the 
ten years past, in which the electric light and power indus- 
try has taken shape, vast sums have been expended in ex- 
periments, patents and litigations. Those items of outlay 
have had to be counterbalanced, and hence almost up to 
the present moment, electrical manufacturers, especially 
the leading pioneers, to remain solvent, have had to 
figure them in their estimates of the cost of production, 
with a further allowance for the risk of the particular in- 
vention being superseded by something better that they 
do not control In other words, electrical manufacturers 
have often not known what it cost them to make their pro- 
duct, and while prices have seemed high it has been evi- 
dent after a time that they were actually not high enough 
if the business was to be carried on at a profit. 

To a very appreciable degree, however, the electric light 
and power business has released itself from these earlier 
conditions, which constituted such an enormous tax on its 


. earnings, and to-day the general position is as near that of 


a simple manufacturing industry as it is possible for any- 
thing so young and new to be. There is no necessity, then, to 
offer as an explanation, as the Commercial Bulletin does, 
that the Edison reduction has been made either to get free 
advertising, or to raise ready money, or to meet the com- 
petition of “a great many small companies that have started 
in the West to manufacture lamps and at a lower price.” 
These, surely, are gratuitous assumptions in view of the 
regular tendency to reduction that has been seen for years. 
We have also heard it said that the reduction is largely 
due to the personal views and influence of one of the lead- 
ing officials of the Edison Company. But even if that 
were true, as it well may be,it would only mean a readier 
perception in some quarters than others, in that company, 
that if Mr. Edison’s intention of making “electricity as 
cheap as gas were to be carried out, apparatus must be 
continuously made cheaper to the consumer, whether in 
central station or isolated plant. Gas and all its appliances 
are made better and cheaper than they were ten years ago, 
and certainly the evolution in electricity in becoming a 
staple necessity for the masses must be no slower. So far, 
then, from being casual or spasmodie, we take it that these 
reductions made by the Edison Company on one or two 
articles, are but the expressions of a well-defined, far- 
sighted policy that will not rest until its every product has 
been rescaled by the cost of its manufacture and the extent 
of an expanding market. 

On the whole, therefore, we do not think that any action 
on the part of the great companies in lowering prices, as 
all of them have done at one time or another, need be 
explained by special causes or be looked upon with de- 
spondency. An experience of not a few years in this field 
teaches us that every reduction of a legitimate nature has 
been quickly responded to by a vastly enhanced demand. 
At the present juncture, the general contraction of business 
throughout the country, even though it be temporary, 
would have been accompanied by a check in eleotrical 
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growth, and this in turn would have limited sales, with 
consequent loss to both capital and labor. We are now 
very much inclined to doubt whether such restriction will 
be seen, and the tendency with lower prices is exactly in 
the opposite direction. In electric lighting, cheaper lamps 
will prove a stimulus, and the production of current, the 
main work of a central station, will be cheapened, with a 
brisker call for stationary motors. In street railway work, 
where already “ electricity " is a synonym for “economy,” 
there will be no falling off, with cheaper motors and gener- 
ators; and our columns every week exhibit proof of the 
rapidity with which that department is growing. In short, 
amid all the unnecessarily higher and false prices that re- 
sult from recent unwise tariff legislation, it is a pleasure to 
see that the electrical industries face the situation with 
firm values and on more solid ground of vantage than 
ever before. 


THE LAW OF HYSTERESIS. 

In the design of all alternate current apparatus, and 
especially in transformers, the loss due to hysteresis enters 
largely into the calculations, and is, indeed, the determin- 
ing factor in the design of the modern transformer. The 
curves of Ewing have exhibited and proved in a graphic 
manner the rapid rise in hysteresis with increase in the 
density of magnetization, which has limited constructors 
of alternating apparatus to the use of magnetizing forces 
far below those generally employed in continuous current 
work. Up to the present, however, the law expressing the 
ratio of loss by hysteresis in terms of the magnetiza- 
tion has not been the subject of investigation, and hence 
the work of Mr. Steinmetz on this subject, appearing in 
our columns this week, deserves special attention. By 
subjecting a large number of observations of Ewing to 
analysis, Mr. Steinmetz finds that the loss by hysteresis 
‘may be very approximately expressed as varying in the 
ratio of the 1.6 power of the magnetization. The agree- 
ment between the observed and calculated values, as found 
by the law enunciated by Mr. Steinmetz, is so close that 
there appears to be little doubt left as to its accuracy, up 
to the limits, at least, of Prof. Ewing’s observations. 


INVENTING MADE EASY. 

A PAPER of a very interesting nature—like all of those 
before the New York Electrical Society—was that by Mr. 
E. P. Thompson, of which we present an abstract in this 
issue. Mr. Thompson has long given special thought to 
questions of invention, in addition to those of patents, 
and his paper embodies a number of valuable hints and 
suggestions. While he does not claim that inventing 
can be made easy, he does assert that the gift of invention 
has been pretty liberally bestowed by nature, and that if 
some are endowed prodigally with the inventive faculty, 
others can develop their lesser talent up to the point of 
practical utility. The need of education and training is 
wisely emphasized. "Very few,if any, instances of great 
inventions can be cited as being made by ignorant men, 
haphazard. The element of what we call chance may 
come in, but it is not determining. It was “chance” 
that took to Yonkers Mr. Eickemeyer, whose biography 
we publish this week, and chance, too, that led him toa 
study of hat making machinery. But he was already 
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master of the principles of mechanism, and would as 
readily have invented in the paper making industry, had 
chance thrown him there. 

Would-be inventors will do well to heed Mr. Thompson’s 
advice to study the technical papers regularly. It will save 
them from much waste of time and money, and much re- 
inventing. It will also inform them of the lines of inven- 
tion that are being most actively pursued. But they 
should seek out new fields for themselves. Inventors with 
all their originality are often like so many sheep, ready to 
follow any lead, whereas the fact that one master mind is 
exhausting any given department should be, primarily, a 
caution to let it alone. In electricity there is to-day 
abundant room for every inventor. It is all opportunity. 


Storage Battery Work. 

NorwirHsTANDING the large number of modifications 
which the storage battery has undergone in detail of con- 
struction to adapt it more conveniently to particular pur- 
poses, or to increase its efficiency and durability, new forms 
are continually cropping up to demonstrate that there is 
still a field for profitable employment of inventive genius 
here. As evidence of this, we need only refer to two 
types of battery illustrated in this issue. In one of these, 
M. Reynier, working in the same lines as Mr. Dey, whose 
battery we described recently in fhese columns, provides 
in a single cell a combination having a difference of po- 
tential of 32 volts, and possessing in a high degree the 
properties of elasticity and freedom of motion of the 
plates without injury. In the other case Dr. Tommasi se- 
cures immunity from buckling, together with several other 
advantages, by dividing each plate, as it were, into a series. 
of elements, which can be easily removed and inspected at 
any time, The data regarding the latter cell is still lack- 
ing, so that no comparison can yet be made between it 
and the other forms now existing. There seems also to be 
some room for improvement in the nature of the con. 
tact between the individual elements and the conducting 
strips at the top of the cell. 


Slow Specd Motors. 

THERE is an unmistakable tendency to the application of 
electric motors of a speed lower than that which has been 
generally employed up to the present. The reasons for 
this are apparent when we consider the fact that under 
ordinary circumstances a countershaft is required to trans. 
mit power from the high speed electric motor to the work- 
ing shaft. For such work evidently the multipolar motor 
offers an easy solution, and it has been availed of recently 
by anumber of well-known constructors. Among others 
Mr. A. L. Riker, whose motor he describes himself in 
another column, has devoted considerable attention to this 
department, and as a result he has combined in his machine 
a variety of novel features. The cross-connection of the 
segments of the commutator within the body of the same 
is a feature worthy of attention, as well as the general 
compact design of the machine. It will be noted also that 
Mr. Riker employs a toothed armature. Many modern 
designers are returning to this older type, which, at one 
time almost entirely discarded, is again coming into use 
with good effect, helped by the improvements effected as 
the result of experience. 
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JONES' MAIN OFFICE TELEGRAPH CIRCUITS. 


IN main telegraph offices where dynamos are employed 
as the source of current, it is very desirable to make speedy 
connection between the sending and receiving apparatus of 
а quadruplex or duplex system situated in the main office 
and the sending and receiving apparatus in a branch office 


Fig. 1.—JoNES' DYNAMO MAIN AND LOCAL CIRCUIT. 


so that the operator in the branch office may be able to 
send signals through, and receive signals from, the quadru- 
plex or duplex circuit ав easily as if he were situated in the 
main office. To effect this and to admit of the easy and 
rapid connection of a single Morse circuit with a quadru- 
plex or duplex circuit, as well as the automatic transmission 
of messages simultaneously from one duplex circuit to an. 
other, Mr. Frank W. Jones, the well known electrician and 
ке manager of the Postal Telegraph Cable Co., has 
esigned and put in operation the arrangement illustrated in 
the accompanying diagrams. 
Fig. 1, a and в indicate, respectively, two sets of 
duplex apparatus, or one duplex set and one side of a quad- 


ruplex set located in the repeating or main office, in their. 


normal condition. с shows the receiving and sending 
apparatus at a branch office. 

Assuming the dynamo p to have a potential of thirty 
volts and the local circuit via rx’, &, and J’ a resistance 
of one hundred and fifty ohms—composed as follows, Rz, 
thirty ohms; s, twenty ohms; ke’ and the other parts of 


Fia. 2.—JONES' DYNAMO AUTOMATIO REPEATER CIRCUIT. 


the circuit, one hundred ohms; total, one hundred and fifty 
ohms—then the electro-magnet s will be energized by a 
current of two hundred milliamperes when ry’ 1s closed at 
point 5, and similarly in respect to the other circuits via 
вх", Rz), R. Should sw’ be inserted between J’ and the 
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plate 5’, the movable part of 3' and the resistance Re will 
be thrown out of circuit by the insulated side of Bw’ and а 
new circuit will be established via 5’, the conducting side 
of pw’, rheostat Rh’ and wire x’ through branch-office ap- 
paratus c to earth. It is obvious that if the resistance of 
Eh’, wire x’, and sounder в is additively equal to resistance 
re’, then the current flowing from the dynamos via , 8, 
and Bw’ to branch office c will be equal to two hundred 
milliamperes, and the electro-magnets now in circuit will be 
energized by the same strength of current as was s of the 
main office prior to the insertion of Bw’, and similarly of 
all the other local circuits shown. 

In case it is required to connect the local circuits of set 
4 with those of set B to form an automatic repeater, it is 
only necessary to turn the three-point switches sw’ and sw*, 
Figs. 1 and 2, of set a to the right, connecting the points 3 
he 3, and then inserting wedge w' in spring-jack 3* and 
w° in , when the proper arrangement of circuits will be 
established, as follows: A circuit will be formed from 
earth via the dynamo p, B2?, sw’, т’, key к", contact-plate 
D, wedge w’, via flexible cord to sw’, points 3 and 1, thence 
via points 4 and 5 of ry’, sounder s, contact-plate 6“ J’, and 
resistance ke’ to earth, as shown in Fig. 1. Fig. 2 the 
circuit above described is continued oou wedge Bw’ of 
flexible cord RA’ and 2’ to branch office and earth, instead 
of via ве! and earth, when Bw’ is not inserted. A similar 
circuit to that above describedwill be established via вал, 


Fia. 8.—JoNES'! Dynamo LOCAL DUPLEX CIRCUIT. 


swt, Ry*, 8°, 0%, and w° of set B, connecting with set A via 
flexible cord and sw*, as will be readily understood by in- 
spection of the diagrams. The resistance of these circuits as 
connected up in Fig. 2 will be somewhat greater than that 
previously assumed for various parts of the circuits, and 
the working-current will be less than before the insertion 
of w’ and w’, yet not sufficiently so as to render the electro- 
magnets inoperative. 

Fig. 2 more clearly shows the connections described for 
the operation of sets a and B to automatically repeat into 
each other’s main-line circuits through the mutual control 
of their local circuits,and the extension of their local cir- 
cuits to earth at branch office c is shown on the left hand 
side. The dynamo circuits via Ræ and ва” are shown open 
at sw’ and sw?, and the resistances Re’, Re", ве?, Re, are re- 
moved from their normal circuits by the insulated portion 
of the wedges. 

Fig. 3 illustrates the Ap and the necessary local con- 
nections employed for р acing a single Morse circuit in con- 
nection with a duplexed circuit, or with one side of a quadru- 
plexed circuit, at a repeater-station, so that the distant opera- 
tor of the duplexed or quadruplexed circuit on one side of 
the repeater-station is enabled to transmit and receive messa- 
ges to or from any station on the single Morse circuit on the 
other side of the repeater-station. During the time of the 
connection of thesingle with the multiple circuit, but one 
transmission of signals is possible either from the single 
circuit to the multiple circuit, or vice versa. 
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The single Morse circuit м L аё м is shown in the dia- 

am connected locally with a duplex set of apparatus at a 
in such a manner as to be capable of receiving signals from 
the duplex relay ву’ and of transmitting signals via the 
transmitter T of the duplex set without interference of one 
with the other in the well-known way. It will be under- 
stood that the distant operator on the duplex circuit keeps 
his key closed when desiring to receive signals from a 
Morse station on the single circuit in order that relay ry’ 
at A, Fig. 3, will remain in a closed position to hold trans- 
mitter F closed to preserve the continuity of main line м 
L. 

To restore the sets a and m to their normal or non-re- 
peating condition it is necessary to remove w* and w$ from 
J’ and J? and turn the three-point switches sw and sw to 
connect with their points 1 1 on the right. The local 
circuits of the single-line repeater m will then be supplied 
by currents from dynamo р via resistances R“, Ræs, as will 
be readily seen. 


WOOD'S ELECTRIC METER. 


Or the numerous principles applied to the purpose of an 
electric meter device, the heatia property of the electric 
current has long been a favorite one, perhaps the best 
known meters in the class being the oscillating one of Prof. 
Elihu Thomson and that of Prof. Forbes. More recently 
Mr. J. J. Wood, the well known electrician now associated 
with the Fort Wayne Electric Co., has constructed a meter 
in which this principle is utilized in a very simple manner. 

The engraving, Fig. 1, shows a front view of the meter, 
the construction of which will be readily understood from 
the diagram, Fig. 2. As will be seen, two very thin metal 
strips of fine wire a and a’ are rigidly fastened at the 
upper ends а a and at their lower ends to the short arm of 


2 © 


...... NC 


SS 


A 
A 


Qu 
55 1 З, 


С) 


Fic. 1.—Woop’s ELECTRIC METER. 


the lever B, the long arm of which terminates іп a fork C. 
The strips are maintained taut by the spring c, through the 
medium of the lever к. 

The metal strips A a’ constitute high-resistance con- 
ductors for the electric current, They constitute also 
thermo-expansion devices, which by their differential ex- 

ansion or contraction impart motion to the lever в, Thus, 
if an electric current of sufficient volume be sent through 
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one of the strips—say, for example, the strip a—without 
being sent through the other, that strip will be heated by 
the current and will expand, while the strip A', not being 
heated, will remain unchanged in length. The elongation 
of the strip А will relax the left-hand side of the short arm 
b of the lever, so that the tension of the spring c, acting 
against the middle of this boss, will tilt the lever and 
carry its arm c toward the left. The strip a’, thus consti- 
tutes à support for receiving the reaction of the lever, the 


Fic. 2.—Woop's ELECTRIC METER. 


point of connection of its lower end with the right-hand 
side of the boss constituting for the moment the fulcrum 
on which the lever turns. Тһе deflection of the lever will 
be directly proportional to the elongation of the strip A 
due to the heating effect of the current, since the strip a’, 
which is not heated by the current, is exposed to the same 
surrounding temperature as the strip 4, so that whatever 
expansion or contraction is due to variations of external 
temperature or weather affects both strips a and a’ equally. 
The strip A' thus becomes a compensating thermo-expansi- 
ble support for receiving the reaction of the lever. 

If upon the strip A reaching a certain temperature or 
having become expanded to a certain elongation the elec- 
tric current is shunted through the strip A'and cut off 
from the strip a, the strip a’ will become heated by the 
passage of the current and the strip a will simultaneously 
cool by radiation. The resulting expansion of the strip a’ 
and the contraction of the strip a will effect an oscillation 
of the lever Bin the opposite direction, its arm c being 
deflected toward the right. Upon a certain deflection being 
reached the current can be again shunted back to the strip 
A, thereby again reversing the operation. 

There results from these alternations in the path of the 
current а back-and-forth vibration of the lever в, which is 
utilized for imparting motion to the switch, by which the 
alternate shunting of the current is effected. These 
vibrations of the lever B occur with a frequency approxi- 
mately proportional to the varying strength of the current, 
and they are utilized for the purpose of operating the re- 
cording or totalizing mechanism, which accordingly affords 
а correct indication of the total current which has traversed 
the instrument during a certain time. | 

The switch which effects the alternations in the current is 
quick acting and as an additional safeguard against arcing 
upon the change of current in the c strips, contact in one 
mercury cup is made before that in the other is broken. 
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NEW FORT WAYNE PRIMARY FUSE BOX. 


ONE of the first requisites in any attachment to an elec- 
tric circuit carrying a high tension current is safety in 
handling, especially in that class of apparatus which from 
its nature is apt to require attention at more or less fre- 
quent intervals. Among the latter the fusible cut-onts 


Fig. I. NRW PRIMARY FUSE Box. 


frequently require replacement when they have been blown, 
and when in circuit with high tension wires the arrange- 
ment ought to be such that the fuse can be replaced with- 
out danger to the attendant. In seeking to secure such 
safety the Fort Wayne Electric Company have recently 


Ба. 2.—NEw PRIMARY Fuse Box. 


brought out the primary fuse box illustrated in the accom- 
panying engravings. 

As will be seen in Fig. 1, it consists of a cast iron box 
covered with a glass plate. The circuit, which enters from 
below through insulating bushings is connected to binding 
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posts provided with spring clips. Between these clips two 
tongues make contact and thus close the circuit through 
the fuse wire. When a fuse blows, the attendant, by 
releasing the screw shown in thehandle at the bottom, frees 
a slide which, upon being pulled out, withdraws the 
tongues from between the spring clips and thus breaks the 
circuit at two points. He is then enabled to insert the fuse 
with perfect safety and when finished pushes the slide 
back into place, which automatically restores the continuity 
of the circuit. 

It will be evident that by this arrangement the re- 
placing of the fuse cannot be accomplished without first 
breaking the circuit, so that entire immunity from accident 
is insured. 


MAGNETISM AND RECALESCENCE:.! 
BY J, HOPKINSON, D.SC., F.R.S. 


IN my experiments, the results of which are published, Phil. 
Trans." 1889, A, p. 448, I showed that recalescence and the disap- 
pearance of magnetizability in iron and steel occurred at about 
the same 5 The evidence I then gave was sufficiently 
satisfactory, but did not amount to absolute proof of the identity 
of the temperatures. Osmond has shown that the temperature of 
recalescence depends upon the temperature to which the iron has 
been heated, also that it differs when the iron is heated and when 
itis cooled. He also showed that for some sorts of steel the heat 
is liberated at more than one temperature, notably that in steel 
with 0.29 per cent. of carbon, heat is liberated when cooling at 
720° C. and at 660° C., and that with steel with 0.32 per cent. 
carbon there is a considerable liberation of heat before the tem- 
perature is reached when this becomes a maximum. It p nia 
to be desirable to obtain abeolute proof that the change of mag- 
netic property occurred exactly when heat was liberated and 
absorbed, and to examine, magnetically, Osmond's two tempera- 
tures of heat liberation. I have not been able to obtain samples 
of steel of the size I used, showing two well marked tem 
of heat liberation and absorption, but I have a ring in which 
there is liberation of heat extending over a considerable range 
of temperature. i 

The samples had the form of rings. A copper wire was well 
insulated with asbestos, and laid in a groove running round the 
ring, and was covered with several layers of asbestos paper laid 
in the groove. This coil was used for measuring temperature 
by its resistance. The whole ring was served over with asbestos 
paper and with sheets of mica. The secondary exploring coil 
was then wound on, next a serving of asbestos paper and 
mica, and then the primary coil, and, lastly, a good serving of 
asbestos paper was laid over all. In this way good insulation of the 
secondary coil was secured, and a reasonable certainty that the 
temperature coil took the precise temperature of the ring, and that 
at any time the ring was throughout at one and the same temper- 
ature. The whole was placed in an iron pot, and this again in a 
Fletcher gas furnace. Observations were made of temperature as 
the furnace was heating, and from time to time of induction. In 
each case the time of observation was noted. Similar observations 
were made as the ring cooled, the furnace being simply extin- 
guished. We are thus enabled to compare directly at the same 
instant the condition of the same ring as re magnetism and 
as regards temperature, and, therefore, qualitatively as regards 
its absorption or liberation of heat. 

These experiments show that the liberation and absorption of 
heat, known as recalescence, and the change in magnetic condi- 
tion, occur simultaneously. Also that in the case of steel with 
0.8 per cent. of carbon both temperatures of liberation of heat are 
associated with change of magnetic condition. 


OVERHEAD TROLLEY WIRES A GOOD THING. 


President G. B. Roberts, of the Pennsylvania Railroad Co., 
has come out strongly for overhead wires for electric street rail- 
ways. Speaking of the statement that the overhead wire system 
was dangerous President Roberts said : 

J don't believe as many horses are killed or hurt by overhead 
wires as on this asphalt pavement around the City Hall; but for 
that reason we would not replace that pavement. More people 
are killed in London by slipping on orange о than by railway 
transportation accidents in all England. ally and seriously, 
all the dangers of overhead wires are 80 pum that they are over- 
balanced by the advantages, and we must take some risks in eve 
enterprise. I have no interest, not a penny, in this system. 
should grant every road overhead wires without reference to the 
dangers." 

‘The Rapid Transit Commission has declared in favor of over- 
head wire roads west of the Schuylkill, north of Columbia ave- 
nue, and south of Washington avenue, Philadelphia. 


1. Abstract of a paper read before the Royal Society. 
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NOTE ON THE LAW OF HYSTERESIS. 
BY CHAS, STEINMETZ. 


Tax magnetism of a magnetic circuit will vary period- 
ically, if subjected to a periodically varying magneto- 
motive force. The variations of the magnetism, however, 
will not be simultaneous with the variations of the magneto- 
motive force, but show a certain lag, so that the curve of 
Magnetism, as a function of the magnetomotive force, 
forms a kind of loop, the well known curve of hysteresis. 

This phenomenon proves, that in the praduction of the 
magnetic circuit by the conversion of electric energy into 
magnetic energy, and in the destruction of the magnetic 
flow by its reversion into electric energy, a certain amount 
of energy has been lost, that is, converted into heat. 

The amount of energy converted into heat by hysteresis 
in a full magnetic cycle depends on the maximum magnet- 
ization. It increases with increasing magnetization, but 
faster than the magnetization, so that, when for a mag- 
netization of B=3,000 (3,000 lines of magnetic force per 
square centimetre) the loss by hysteresis amounts to 736 
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nearly 1.6, that I can substitute 1.6 for it, and combine 
those observations of Ewing in the formula 


H=. 002 B's 


where H is the loss due to hysteresis, in ergs per cubic 

centimetre (—107' watt-second) po cycle, and B, the max- 

imum magnetization (number of lines of magnetic force 
er square centimetre). 

In Table I., in the first column, are given the values of 
the magnetomotive force F, in absolute units; in the 
second column is given the maximum magnetization or 
induction, B, in lines per square centimetre ; in the third 


column the. magnetic conductivity 4 — = ; in the fourth 
column the hysteretic loss E, in ergs per cubic centimetre, 
as observed by Ewing, but in the fifth column the hys- 
teretic loss calculated by the formula: 


Н =.002 B'*. 


The sixth column gives the differences of the observed and 
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Loss BY HYSTERESIS AT DIFFERENT DEGREES OF MAGNETIZATION. 


absolute units or ergs per cubic centimetre (10! ergs—1 watt- 
second); for four times as high a magnetization, or 
B=12,000, the loss is 6,720, that is, more than nine times 
as high. On the other hand, the loss increases more slowly 
than the square of the magnetization, because the square 
law would require a loss of 11,776 for B=12,000. 

A great number of experimental researches on the loss 
of energy due to hysteresis, with different magnetizations, 
have been made by Ewing ; but that law of nature is still 
unknown, which gives the dependence of the hysteresis 
upon the magnetization, 

In trying to find at least a clew to this law, I subjected 
a very complete set of Ewing's observations on the hyster- 
etic energy, made on a soft iron wire, and consisting of 
ten tests from a magnetization of 1,974 lines of magnetic 
force per square centimetre, up to 15,560 lines per square 
centimetre, to an analytical treatment by the method of 
least squares, to ascertain whether the losses due to hys- 
teresis are proportional at all to any power of the magnet- 
ization, and which power this is. 

The results of this calculation seem to me interesting 
enough to publish, in so far as all those observations fit 
very closely the calculated curve, within the errors of ob- 
servation, and the exponent of the power was so very 


the calculated values, E-H ; the seventh column gives these 
differences in per cents. of E. 

In the diagram these calculated values, H, of hysteretic 
loss are shown in the curve ; the black crosses show the 
values of hysteretic loss E observed by Ewing. 

For comparison there are shown, in dotted lines, the 
curves of magnetomotive force F and of magnetic conduc 


tivity, 4 — xe as functions of the magnetization B. 


It will be seen that the observed values of hysteretic loss 
are very near the calculated curve through the whole range 
of observation, and do not show any tendency to devia- 
tion, which justifies my considering this coincidence as 
something more than a mere accident, and, indeed, as an 
indication of a general law, although certainly this law 
might be more complicated than the formula. 

In Table II. are given the values of hysteretic loss, cal- 
culated by the formula : 


H —.002 B'*. 


To one interesting fact I wish to draw attention: The 
hysteretic loss seems to be independent of the magneto. 
motive force F, and only dependent upon the magnetiza- 
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tion B ; it therefore shows no special singularity at the 

int of the beginning of magnetic saturation, but increases 
1n the last two observations in Table L, which, for an in- 
crease of B by 3,500, require an increase of F by 68, 
showing high saturation, according to the same rule as in 
the first eight observations, where B=12,000 corresponds 
to F—7. Therefore the “knee” of the magnetic curve 
or “characteristic,” 


B=f (F), 


is no singular point of the curve of hysteresis H —.002 B'*, 
as the diagram shows. 

From this formula we get the loss due to hysteresis per 
cubic inch of soft iron and for the maximum magnetization 
of M lines of magnetic force per square inch, when » = the 
number of complete periods of the exciting alternate 
current : 


H = § x 107" n М“ watts. 
TABLE I. 


Comparison of Ewing's observed values of E, the energy 
consumed by hysteresis in soft iron, with the values cal- 
culated by the equation : 


H =.002 B". 

F | B | A | E | H | E-H | Diff. in £ 
1.50. 1,974. | 1,380 410. 375. 35. 8.5%. 
1.95. ‚880. 1,964 1,160. 1,089. 58. 5.04. 
9.50. 5.950. 2,924 2.190. 2,190. 0. ‚0%. 
8.01. 7,180. 2,885 2,940. 2,950. —16. ~.5%. 
8.76. 8,790. 2,340 8,990. 4,080. -90. -9.84. 
4.96. | 10.590. 2,133 5,560. 5,510. 50. .04. 
6.62. | 11,480. 1.784 6,160. 6,260. -100. -1.74. 
7.04. | 11,960, 1,700 6,590. 6,690. 100. -1.5%. 
26.5. | 13,700. 517 8,690. 8,310. 880. 4.44. 
75.2. 15,560. 207 | 10.040. 10,190. —150. -1.54. 

TABLE II. 


Energy consumed by hysteresis, in absolute units 8 
watt-seconds) per cycle and per cubio centimetre soft iron, 
for the induction of B lines of magnetic force per square- 
centimetre, calculated by the equation : 


Н —.002 B'*. 

B | H | B | н 
1,000 126 11,000 5,850 
2,000 382 12,000 6,720 
8,000 736 13,000 7,640 
4,000 1,160 14,000 8,600 
5,000 1,658 15,000 9,610 
6,000 2,220 16,000 10,660 
7,000 2.840 18,000 12,870 
8,000 3,520 20,000 15,230 
9,000 4,240 20,000 21,760 

10,000 5,020 80,000 29,280 


THE EDISON GENERAL ELECTRIC CO.’S ELECTRIC 
PERCUSSION DRILL. 


Tux one thing which has more than anything else pre- 
vented the all but universal application of electric motive 
power to mining operations, has been the lack of an efficient 
and practical electrical substitute for power drills operated 
by steam or compressed air. 

The Edison General Eleetric Company, appreciating this 
fact, have obtained control of and are now manufacturing 
and exploiting a drill making use of the principles of the 
* Marvin system of percussion tools." This drill, a cut of 
which is here shown, consists simply of a reciprocating 
iron bar impelled backward and forward by the action of 
two solenoids which are alternately thrown into action by 
pulsating electric currents, 
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This alternate action of the two coils is accomplished 
without the aid of commutators, collectors or other moving 
parts on the drills which are involved in reciprocating mo- 
tions in other machines, but is accomplished by the use 
of pulsating currents, positive impulses being delivered to 
one coil and alternately negative impulses to the other. 
Since there are no moving parts in the drill except the 
reciprocating bar or plunger, there is no wear except in the 
guides, The heaviest parts of the drill are the tripod 
weights which weigh about 100 pounds each, and the two 
solenoid coils which weigh 55 pounds each ; and the largest 
piece is the cylindrical casing in which are enlosed the coils, 
which is 38 inches long by about 6 inches in diameter. 
The total weight of drill and tripod is about 400 pounds. 

The drill makes about 600 strokes per minute of a maxi- 
mum length of about 4 inches and will cut at the rate of 
two inches per minute in the hardest granite with a one 
and one-half inch bit, with a consumption of about 5 h. p. 

One of the most remarkable features of this drill is that 


MARVIN ELECTRIC DRILL. 


should the machine not be fed up to the rock properly, so 
that the bit fails to strike, the plunger immediately loses 
its stroke and its motion drops to a mere quivering action 
of about one inch travel. The plunger is automatically 
cushioned by the magnetic action of the coils and vibrates 
in space without striking anything at either end of the 
stroke. The machine cannot therefore injure itself while 
thus running free. 

It may also be forced hard against the rock so that it 
cannot take its stroke, and left in this situation with the 
current on indefinitely without injury and with little waste 
of energy, as the power absorbed by the drill is automatic- 
ally proportioned to the work it does. It is practically 
e to run the machine in such a way as to injure it. 

The drills are run in parallel. The current, which is 
pulsating, is derived from a generator exactly similar to 
the standard Edison dynamo, except that it is supplied 
with pulsating current collectors, in addition to the regular 
commutator. ‘The machine is thus self exciting and allows 
of continuous current apparatus being run on a separate 
circuit from it, at the same time that pulsating currents 
are delivered to the three wires leading to the drills. 
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HOW TO MAKE GREAT ELECTRICAL INVENTIONS.! 
BY EDWARD P. THOMPSON. 


THE author of the paper discussed at the outset the methods by 
which a would-be inventor should address himself to his work. 
Any given individual, he said, takes a step toward becoming or 
improving himself as an inventor who studies the need of the pub- 
lic ; learns the difficulties connected with that department of art 
or industry in which the need exists; excites his mind with the 
belief that he can provide means to remove the difficulties; and 
proceeds with diligence toward the solution of the problem. 

The truth of this problem is strengthened by its negative as- 
pects. Suppose the first step should be, nof to study the need of 
the public. The consequence would follow in many cases, in the 
production of useless inventions; t.e., those which accomplished 
results not wanted. This often does occur. As an illustration 
may be mentioned, parlor skates. An inventor of an improved 
parlor skate for to-day is an inventor of that which has no market, 
as skating rinks have gone out of fashion and lost their popularity. 
It is something which the public does not want, even though they 
did pay a tribute of many thousand dollars to the first inventor of 
the lor skate. | 

The second element of the principle before stated consists in 
learning the difficulties connected with that department of art or 
industry in which the need exists. If there is any one difficulty 
in connection with any department of art, the would-be inventor 
may be sure of reward if he succeeds in overcoming the difficulty. 
How is he to become aware of the difficulty. He is to make a 
business or study to this end. If he is engaged with a manufac- 
turer he can daily become acquainted with difficulties which pre- 
vent the manufacturer from clearing as much profit as he should. 
If he is a student or scholar of science he can become acquainted 
with difficulties by studying any particular art. If he is a busi- 
ness man, he can learn difficulties by the habit of observation of 
difficulties met with by himmself. connection with his own 
business, any man can in the course of at least a week learn some 
difficulty if he will only keep his wits about him and be on the 
lookout. Не may meet it in traveling, in business, in his home, 
in his conversation with others, in the newspa and in other 
directions. At the present moment exist problems well known 
to many, but yet unsolved, and of all degrees of magnitude and 
in all d tmenta of every art. 

Mr. Thompeon here instanced such promising fields of work as 
alternating current motors, electrical storage, conversion of elec- 
tricity into heat and vice versa, the storage of light, new light 
giving media, transmission in fac-simile; mail transportation by 
electricity ; new electrical generators, electrical тисе, electric 
meters, commutatorless dynamos, cheap aluminum. 

Discuss ng the hindrances to the progress of invention, Mr. 
Thomson said : Some are desirous of being inventors. They know 
they have a taste that way. They admit that there is room for 
improvement and for original invention. They have studied the 
principles of science or of a particular art. They believe that 
others may and will invent. Ask them why they do not invent. 
The invariable reply is that they believe they possess no genius or 
inventive faculty. They imply that some have been born and 
gifted with what they have not. This is not true. Every man 
has more or less power of inventing. Every day every one busily 
occupied, uses his power of faculty of inventing, when he plans, 
in imagination, his business of the day, or whenever he thinks of 
the best way of carrying out an idea. Let one once believe that 
he does 3 the power to invent and it will not be long before 
he will know that the field of invention is shut against none. A 
friend once told me he could never invent any new and useful de- 
vice, because he believed that he had no genius. I undertook to 
prove that genius was a latent power iu all and could be brought 
out by a voluntary action on the part of the mind, and that the 
creation of a conception depended vastly more upon systematic 
thought, knowledge, and a determination to invent than upon the 
vague myth called genius. Within one month thereafter, the 
same person came to me with a complete conception which be- 
came a successful physical invention, original in a patent sensé 
and highly commercially valuable and practical. From observa- 
tions of a similar nature I conclude that the following principle is 
true: А belief of an individual that he himself does not possess 
genius or the power to invent, is in itself a hindrance to theaction 
of that power. 

The corrollary which follows is: An individual who will 
admit that he possesses a power of inventing to a greater or less 
extent may become an inventor by the proper use of his knowl- 
edge. Suppose that the inventor of the device for threading 
needles insisted previously upon the assumption that he had no 
genius. He did not so assume. Consequently he received an annual 
income of $10,000 from the sales of his patented needle threader, 
which was at one time so popular a device. The inventor of the 
roller skate cleared nearly $1,000,000, although during only the 
last few years of the term of the patent. Neither did he make the 
Invention until after many days of intense thought. 

Will any civilized white man assume he has no inventive 


1. Abstract of a paper read before the New York Electrical Society, Decem- 


ber 10, 1800. 
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faculty or genius when it is a fact that the patent office records 
show that colored men are inventors. I am personally acquainted 
with a colored man who has not only made electrical inventions 
and received letters patent of the United States, but has sold the 
same. His extreme confldence in his ability to invent, is easily 
apparent to those who know him. Some of his inventions are now 
in use and show a high type of invention ; therefore it seems but 

roper that due honor should be given by mentioning his name. 
? refer to Granville T. Woods, of Cincinnati, Ohio. І 

With regard to the difference іп the nature and scope of inven- 
tions, Mr. Thompson said :— .. 

A radically new invention is properly called a generic in ven- 
tion because it prefaces successive speciflc or derived inventions. 
As an example of a generic invention may be mentioned the 
method of transmitting speech electrically. Since 1870, the date 
of that invention, numerous specific inventions have been made, 
patented and put into practical use with profit to the inventor. 
As ап example of a specific invention, may be mentioned the 
Edison-Blake: transmitter, without which telephony may easily 
have become extinct. This transmitter magnifies the sound so 
that users are not troubled by inaccurately transmitted speech as 
before the introduction of the wonderful but simple carbon trans. 
mitter. As another illustration of generic and specific inven- 
tion may be named the original phonograph, while all subsequent 
improvements, modiflcations, mostly e by the original inven- 
tor bimself, are specific inventions. І | 

The first steam engine is a generic invention, while all later 
are specific. The first chemical battery is a generic invention. 
All others are specific. The firet dynamo is generic ; subsequent 
dynomos are вресійс. The first telegraphic message was sent by 
a generic invention. Subsequent improvements, modifications, 
etc.. are specific. 

From investigation of the inventions of the two classes, it is 
discovered that all generic inventions are made by the application 
of purely scientific principles and speciflc invertions sometimes in 
the same manner, but oftener by the application of the principles 
of mechanics than by those of pure science. | 

As an illustration of the production of a generic invention take 
the case of the arc lamp. Before its invention, the principle was 
known that momentary light is produced by interrupting an elec- 
tric current. The inventor effected an artificial permanent light 
by applyiog this principle. By experiment he found that the 
light or spark gradually consumed the electrodes. He provided 
means for forcing together the electrodes аз fast as they were 
consumed, and he thus produced one of the most useful inven- 
tions of to-day. | À | 

The following principle of the science of invention holds true 
in reference to all past generic inventions and it may, therefore, 
be assumed to hold true for all future generic inventions. It is 
formulated thus :—A generic invention may be made by combin- 
ing one or more principles of physical, electrical, or chemical 
sciences to a new and useful purpose. The corrollary to this is :— 
Any given problem of generic invention may be solved b becom- 
ing acquainted with the principles of py electricity and 
chemistry, and then searching for principles which by their com- 
bination will produce the result ene Жай : 

Both of these principles prove the preference and almost the 
necessity of thorough scientific education on the part of the 
inventor. I believe it would be for the good of the industrial 
arts and the public to establish in our various scientific 
colleges, a class for the development of the power of inventing. 
At present, students study science and store it away in their 
brains as though the storage was to be permanent. By the time 
they undertake to use the knowledge, they have forgotten most 
of it. 

Mr. Thompson advised his hearers not to be discomfited by 
“ anticipations,” which should only be an incentive to further 
effort. At the same time he cautioned against working on evi- 
dently played-out lines. ‘‘I do not intimate,” he said, “that any 
one here is undertaking impossibilities. but they may be wastin 
time in a path in which others for scores of years have failed. 
mention as an example thermo-electricity by contact of different 
metals. Give it up! but if you wish to work on this subject in 
general, try the solution of conversion of heat into electricity in 
some other line than by the contact of different metals. Clamond 
spent thirty-five years on this subject with scarcely any improve- 
ment over his predecessors." . ' 

With regard to simultaneity of invention, Mr. Thompson re- 
marked that inventors could not be too careful and quick in hav- 
ing their inventions properly described and attested ** even if they 
do not apply fora patent immediately. The drawings and de- 
scriptions of the first mental inventions should. be signed, wit- 
nessed and executed before a notary p if possible, on the day 
of conception." But, he added: Do not trust to accident nor 
to inspiration nor to any mythical spirit or genius to make your 
invention for you. Do notexpect the invention to come to you 
without any exertion on your part. For thirty years, the electric 
motor was known, but was not operated by power to obtain à 
current. For thirty years the red lead and litharge occurred on 
the lead plates after discharge. Obtaining with a view to in- 
vention an accurate knowledge of the scientific nature of the eiec- 
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tric motor and of the early secondary battery was the factor 
which made the respective inventions.” Moreover, as soon as 
any one, either by investigation, alone or with the assistance of a 
chemist or physicist, or as soon as a scientist or any individual 
announces a scientific fact or principle not known before, em- 
brace the opportunity of being the first to apply the fact or 
principle to a useful purpose. In reading periodicals or scientific 
papers have this rule of invention in view. Look out for the re- 
sults of scientific investipation, not asa student who simply 
reads as a matter of obtaining knowledge. nor as a critic. nor as a 
pastime, but for the single and concentrated purpose of being the 
pioneer in the application. As soon as Faure made his invention 
there were scores of immediate and independent inventors, who 
conceived the improvement of compressing the active material 
into small cells or perforations in thelead plate for the two-fold 
advantage of obtaining more metallic surface, and of retaining the 
active material in its proper place, since if applied {о а flat lead sur- 
face, it is apt to fall off gradually but surely. I have found thatthe 
least number who made this invention and arecontinuing to make 
it may be estimated at about one hundred and twenty-five. Some 
one was of course the first, but it makes no difference here who 
it was, but as I remember, the United States Courts have decided 
nfavorof Charles F. Brush. The question is sometimes asked 
by the thoughtless, of what use is it to spend a fee to belong to an 
electrical society or to be a subscriber to a scientific paper, or to 
study the numerous patents granted? The man who wishes to be 
a successful inventor, cannot afford to despise such things. 

„The history of the invention of the carbon transmitter 
strengthens this principleof invention. In 1878 Edison discovered 
the scientific principle that all semi-conductors have the property 
of varying the current according to the pressure. Four years 
later, when inventing in the subjects of telephones he recalled the 
new knowledge and by introducing semi-conductors into a circuit 
and talking against them he thereby applied the new knowledge 
to a useful purpose.” 

On the subject of ‘‘Simplicity as the Result of Specific Inven- 
tion," Mr. Thompson said : 

It is a remarkable principle that the final type is simpler in 
construction than the generic invention and that simplicity de- 
tracts from originality. The first telephone transmitter was more 
cumbersome and costly than the present; while the first envelope 
machine was as confusing in appearance as the wisps of hay in a 
hay stack. Many men wonder why they could not have invented 
the telephone. ey should be reminded of two things; they 
either did not try or else they think that the first unsuccessful 
telephone was as simple as the present. Bell's earliest telephone 
was for transmitting music and its construction was as intricate 
as а piano or writer. Nearly every generic physical inven- 
tion is of low efficiency, complex and intricate in construction 
and tending very much to drive the inventor into despair. If he 
has evidence that he is on the right track he should not stop for 
such difficulties by abandoning the invention and finding after- 
wards that others commenced where he left off and brought out a 
successful commercial article. It is far better as a last resort to 
get the assistance of another inventor at the expense of a portion 
of the interest in the patent and act thereby in accordance with 
the old proverb that two heads are better than one." 

The important question of experimenting was not forgotton. 
„Different inventors,” said Mr. Thompson, follow different 
paths in the process of inventing. In some cases they perform 
experiment upon their conceptions. One experiment leads, in 
their mind, to another with new suggestions, until finally they 
are able to decide upon the fact of the invention as to whether 1t 
is operative or not. This is the most economical method. It in 
itself trains the mind to the power of intense imagin- 
ation and poan of invention. Many preliminary experi- 
ments may often be dropped by studying books on the subject 
to discover just what facts and principles exist that bear on the 
subject in hand. Many inventions have been made successful 
upon completion of the first device. A pencil and piece of paper 
will greatly aid the imagination and will save much useless ex- 

rimenting. This method of inventing is followed mostly by 
ighly scientifically educated persons, such as professors of the 
sciences at colleges. I lately visited at his home an inventor of a 
‘Put a Nickel in the Slot and Have Your Photograph Taken.’ The 
machine did all the work. It was automatic from the beginning 
to the end of the process. Although mavellous to behold and ap- 
parently intricate, it was the result of the very first experiment, 
and it did its work not опу well, but every time. І found that 
it took but two months for him to reduce the mental invention to 
the physical ; but to devise the complete mental invention, and to 
experiment with all the movements in the mind, assisted by pencil 
and paper, occupied the larger portion of a year. 
. “Some begin to experiment upon the very first conception, 
and even build a full sized machine or apparatus at the first, and 
when the difficulties are found, another machine is built, and so 
on. This method is more expensive and requires more time, and 
does not in itself increase the power of imagination, which is one 
of the greatest aids to an inventor. A harmonious blending of 
these two methods makes the greatest inventor. 
“The style followed by the chemist and physicist in their ex- 
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perimenting for new principles, is often copied by successful in- 
ventors. e former use small and almost minute quantities and 
apparatus costing very little. Small experiments are positive and 
often more so than large experiments. Planté experimented upon 
his secondary battery with small quantities of chemicals costing 
but a few cents each. Distribute your time and money on numer 
ous small experiments rather than upon a few large ones. 

‘‘ Experimenting for the purpose of solving a certain problem 
often leads to the solution of an independent and опехре 
problem. Glauber searched long and diligently for the O90- 
pher's stone, and by putting certain chemicals together for this 
purpose found that he obtained a substance radically different 
from either of the constituents. The compound thus produced is 
the medicine which bears his name." 


THE PRESENT STATUS OF STORAGE BATTERY 
TRACTION.: 


BY PEDRO G. SALOM. 


JUST at a time when so much interest is being manifested by 
the public in relation to the discussions before councils on rapid 
transit and electric traction, it is pertinent and but simple justice 
to the public that they should know the exact status of storage 
battery traction. 

This much abused system, which has never yet had a fair and 
untrammelled trial in this country, but which, nevertheless, is 
bound to supersede in the near future all other systems of electric 
traction in large cities (whether overhead or conduit), asks to be 
heard on the following grounds : 

. First. It is admitted that a storage battery car will run well 
even under unfavorable and difficult conditions. 

Second. That the mechanical construction from the motor to 
the wheels is practically the same (and can be made, if desired, 
exactly the same) as the now generally admitted successful over- 
head system. 

Third. This being the case, if it can be shown that a certain 
weight of battery, aba given price, can propel a car a given num- 
of miles, and that the cost for battery in doing this work does 
not exceed a certain maximum fixed price, which, together with 
the other operating expenses, is less than the cost per car mile 
with horses, then it must be evident to the dullest comprehension 
that there is a field for storage battery traction. 

The question is entirely one of horse-power. Either a certain 
weight of battery will return & certain number of horse-power 
hours as effective work after being charged or it will not. The 
proposition in paragraph 3 is either true or false and is capable of 
verification by any well qualified electrical or mechanical engi- 
neer. The gentlemen engaged in the development of storage 
batteries are neither fools nor charlatans, and the company which 
I have the honor to represent court the most rigid and exhaustive 
investigation as to the truth of their statements. 

If, for example. a commission composed of such men as Mr. 
Coleman Sellers, Professor Rowland, Dr. Dudley, and Professor 
Barker pronounce on this question as to the ability of the battery 
to perform such work for such a price, it must forever remove the 
question of uncertainty and doubt hanging over the system at the 
present time. 

We are now prepared to prove, and to rantee under 
conditions, that the cost per car mile for renewals shall not ex- 
ceed a certain maximum rate per mile based on the amount of 
work required for any given installation. 

The fact that certain individual installations of two or three 
cars have failed to be commercial successes proves nothing, ex- 
cept, perhaps, that they are badly designed to accomplish the work 
required. No one would condemn a locomotive for failure to run 
from New York to Chicago without receiving additional fuel and 
water above that of the initial charge. Therefore, if in a certain 
case a car fails to run, say, twelve miles on time, assuming that 
the mechanical equipment is right, it shows either that the type 
of accumulator used is too small, or, that there is an insufficient 
number of them to do the work, both of which are mechanical 
errors that can be easily overcome in designing new carsin the 
future. 

The overhead system, by reason of its EROR: received the 
generous support of capitalists, notwithstanding the fact that all 
the early installations were absolutely commercial failures, and 
even Siemens & Halske, probably the foremost and oldest estab- 
lished electrical engineers in the world, were so discouraged bv 
their numerous and expensive efforts to make electric traction 
other than the storage system a success, that they abandoned ali 
hope of ever doing so until the recent achievements of American 
engineers in that direction revived their early expectations. 

Moreover, evenif the overhead system gains a temporary advan- 
tage by being introduced at the present time, the street railway com- 
pany will be forced by the inevitable logic of events to adopt tbe 
storage system in the future. Those who are clamoring loudest 
for overhead traction to-day will ultimately be the most earnest 
advocates of storage battery traction. 


1. Letter to Philadelphia Telegram from the Secretary of the Consolidated 
Electric Storage Co. 
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Notice to Correspondenta. 
We do not hold ourselves responsible for the opinions of our correspondents. 
communications canno 


le. 
In order to facilitate reference, correspondents, when referring to any letter. previ- 
. onze by mentioning the serial number Qf such 
appeurs. 
8 у ыш анин лош De оп мрагое риси ш paper. 
communications be addressed EDITOR ОР Tas ELECTRICAL ÉNGINBER, 
150 Broadway, New York city. 


THE TANNING OF SHEEPSKIN. 


151.] We read with great interest your article on ‘‘ Tanning 
by Electricity," in your issue Nov. 26th, and would put a few 
questions to you which probably can be solved by one of your cor- 
respondents. We are tanning sheep. lamb, goat and calfskins into 
kid leather with alum and salt. It requires only a few hours to 
tan the skins, so electricity wouldn't help us any as far as time is 
concerned, but sheep and lambskins contain a great deal of fat, 
which at present we extract after the skins are tanned, by put- 
ting them into naphtha over night. Now we would like to hear 
whether it wouldn't be possible to extract this grease witb elec- 
tricity during the tanning process. If any of your correspond- 
ents wish to try the experiment we shall be glad to furnish them 
with the skins, or if they want to try it at our factory we shall be 

lad to furnish them with anything they need. If this can be 
done without too heavy expense, the one who invents the system 
will be able to make a fortune. 

Raabe, PA., Dec. 9, 1890. 


EUROPEAN CORRESPONDENCE. 


LONDON. 


Dinner of Electrical Engineers.—Central London Rallway.—Over- 
head Wires Bill.—Lineff System.—Northfleet Electric Trainy.— 
Montevidean Telegraph Company.—Expiring of Telephone 
Patents. 


LAST Thursday evening the second annual dinner of the Insti- 
tution of Electrical Engineers was held at the Criterion Restaur- 
ant. Dr. Hopkinson, the president, occupied the chair. There 
was a goodly muster of men connected in various ways with 
electricity, who sat down to a repast well served up by Spiers and 
Ponds. Among those present were: Mr. Raikes, the Postmaster- 
General, Sir Richard Webster, the Attorney-General, and Dr. 
Coleman Sellers, of America. On the whole it was not considered 
a lively evening. S hes were in the main dull and tedious, 
the wit being entirely in the hands of the Attorney-General and 
the Toastmaster. Mr. Raikes, in returning thanks for Her Maj- 
oe Ministers, said that the department over which he presided 

closer relations with electricity than any other department 
of the State. It was an interesting fact that during the nineteen 
ears of Governmental administration of the Post Office the num- 
ber of telegrams had grown from 10,000,000 in 187I to 62,500,000 
in 1889. He: recalled with pride that the Post Office had given no 
less than three presidents to the Institution, Mr. Scudamore, Mr. 
Preece and Mr. Graves. It was not in this department alone, 
however, that electricity entered into the service of the Govern- 
ment. The Board of Trade had special and important relations 
in the working of the Electric Lighting Acts. Many who were 
there that night thought electric lighting had been undul 
by the jealousy of Parliament. He understood the feel- 
ing, but did not share it. When а new science appeared it was 
desirable that time should be given for it to develop. The author- 
ities had been wise in holding their hands for some years before tak- 
ing any decisive steps in licensing and extending the use of elec- 
tric light. The speaker then went into the subject of electricity 
in the Navy. 

Sir George Stokes responding on behalf of the ** Learned Soci- 
eties" referred to his probable successor as president of the Royal 
Society, who without much doubt would be Sir William Thomson. 
Mr. Raikes in proposing the Institution mentioned that the num- 
ber of members in 1872 was 268, at the present time it was 1,788, 
an increase of 1,470. There were two students in 1872, now they 
had over 102. 

I hear that it is probable that the Central London Railway will 
apply again to Parliament for the necessary powers to erect an 
underground railway worked by electricity. 1t will extend from 
Bayswater to the city, along the line of Holborn and Oxford 
street. Last session the bill was thrown out in the House of 
Lords on the ground that there was no successful operation of a 
like nature to point to. If then, the South London Railway 
proves ultimately to work well, there appears to be no valid rea- 
son for preventing a similar undertaking in another part of 
London. 

The London County Council propose to bring in an Act to Par- 
liament which will enable them to control the whole of the over- 
head wires in London. 


WINTER & GOETZ. 
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The Lineff gystem (closed conduits) of electric traction will 
now have opportunities of proving its 5 on a length 
of line of 8% miles. The Hammersmith Vestry last week granted 

permission. 

As the object for which conduit cars were run on the North. 
fleet road has been accomplished, the electric trams have ceased 
to run, and we may expect shortly the report of the working 
during the past eighteen months. 

The Montevidean Telegraph Company at an extraordinary 
meeting held тов стали, ров resolutions to wind upthe concern 
and to transfer the whole business to the Western and Brazilian 
Company, under an arrangement favorable to the shareholders. 

As the time draws near for the expiring of the telephone pat- 
ents owned by the National Telephone Company, the struggle 
becomes very keen where other companies work by license a tele- 
phone business. For the past eleven years a highly successful 
telephone exchange, conducted by a local company, has been in 
existence in Sheffield, and during the latter portion of that period 
the National Company has also had an exchange in the same 
town. As the expiration of the telephone patents approaches, 
the competition between these companies grows keener, and the 
rates now charged in Sheffield will probably become general 
throughout the country. The town company recently announced 
a reduction of rates to £7 per annum, and this was at once fol- 
lowed by a reduction on the part of the National Company to £5 
per annum. In view of the arrangements that are being made to 
challenge the monopoly of the National in all large centres by 
properly constituted companies, it remains to be seen how soon 


this company will realize the nature of the coming struggle, and 


how soon it will meet the same by a general reduction of rates to 
the level arrived at in Sheffield. Meanwhile the Sheffield Company 
is preparing to join hands with the new companies for mutual 
зиррогь, and if inter-town communication is to be а real necessi 
of future telephonic developments it may reasonably be antici- 
pated that through wires for the same will be readily provided by 
the Postmaster-General and peany on terms less burdensome 
than those of the National Telephone Company. Н. 8. 
Іохром, Nov. 20, 1890. 


CORRESPONDENCE. 


CHICAGO. 


Extending the City Cirouits.—The Bear Magneto Electrio Co. Formed. 
—An Electric Car Train-Struck.—Adoption of Electric Welding 
-Calumet Klectric Railway. 


ELECTRICO lights have now been placed on Lake street from 
Ashland avenue to Western avenue. They are operated from the 
city power house at Troop and Van Buren streets, which is in- 
tended to supply the whole of the West Side. It is not decided 
whether any morelights will be put in this winter, but eventually 
the street will be lighted all the way down town. 

The Bear Magneto Electric Co. has been incorporated, with a 
capital stock of $3,000,000, to do a general light, heat and power 
business. The double armature dynamo which the conipany pro- 
poses to use is the invention of .J. M. Bear, one of the incor- 
porators. The machine is to be made portable so that it can be 
set up wherever light is required. The incorporators of the new 
company are S. J. M. Bear, William R. Northway and Franklin 
Babcock. 

An electric street car at a railroad crossing in Wichita, Kan., 
was struck by a train running twenty miles an hour, knocked 
forty feet and almost completely demolished. The motor man 
jumped and escaped with slight injuries. There were only two 
passengers in the car at the time of the accident. They are 
thought to be fatally injured. 

The manufacturing firm of Craver, Steele & Austin, located 
at Harvey, Ill are about to introduce the process of electric 
welding into their works at that place. With this process, as is 
now well known, with suitable apparatus, it is possible not only to 
weld iron and steel, but also metal which heretofore could not be 
successfully united. Pieces of such metals and alloys as wrought 
iron, copper, silver, brass, lead, tin, aluminum and even cast iron, 
can be not only melted to each other, but the different metals can 
be welded together. The tensile strength of the weld as demon- 
strated by mechanical tests, has proved to be highly satisfactory, 

Two Calumet electric street railway ordinances were presented 
by Alderman Gorman, at the council meeting last week, one be- 
ing the complement of the other. The routes iudicated are 1. 
Beginning at the intersection of Seventy-ninth street and Cottage 
Grove avenue, thence south on Cottage Grove avenue to 87th 
street, also commencing at the intersection of 93d street and Cot- 
tage Grove avenue to 95th atreet. 

2. Beginning at the intersection of Cottage Grove avenue and 
93d street, thence west on 98d street, extended to South Park 
avenue, extended thence south on South Park avenue, extended 
to 95th street, thence west on 95th street to Stewart avenue. 
The fare is to be five cents and the road is to be in operation 
within a year after the passage of the ordinance. 

CRHICAGO, Dec. 12th, 1890. 
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SOCIETY AND CLUB NOTES. 


PROVIDENCE MEETING OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


The following notice has been issued by General C. H. Barney, 
chairman of the committee on exhibits : 

In connection with the meeting of the National Electric Light 
Association in Providence, R. I., on February 17th, 18th and 19th, 
1891, it is proposed to hold an exhibition of electrical apparatus 
and appliances, especially such as are used in the business of 
furnishing light and power. To this exhibition, all Associate 
members are earnestly requested to contribute. 

A suitable hall has been secured opposite the hotel which will 
be the Association headquarters, and through the courtesy of the 
Narragansett Electric Lighting Co., all the electric current neces- 
sary will be provided. There will be run into the hall, three 
circuits, viz: 186, an incandescent alternating current converted 
to 50 volts ; 2nd, a 500 volt direct current from T.-H. generators ; 
8d, an arc current of 6,5, amperes. 

There will be nocharge for space or current to exhibitors, who 
must, however, be Associate members of the Association. The 
installation and care of exhibits will of course be at the expense 
of exhibitors. 

As this meeting may be said to virtually mark the close of the 
first decade of electric lighting, commercially, it is suggested that 
as far as ible, efforts be made to show the progress in the art, 
by exhibiting the earlier forms of apparatus and appliances, 
together with those embodying the latest improvements. 

The exhibition will open on Tuesday, February 17th, and close 
on Thursday evening, Feb: 19, and will be open day and evening. 
Exhibits may be installed on the Saturday and Monday previous, 
and removed on the following Friday. 

It is expected that this exhibition will prove very attractive to 
the Providence public, as well as to the members of the Associa- 
tion. To exclude the street gamin element, a nominal admission 
fee (25cts.) will be charged, but it is intended to circulate com- 
plimentary invitations freely among the representative business 
men of the city, and exhibitors will be supplied with as many 
complimentary tickets as they may desire to distribute. 

As space is limited and will be allotted in the order in which 
applications are received, it is desirable that all intending ex- 
hibitors apply to the Chairman of the Committee prior to January 
15th 1891, at which date all allotments of space will be made. 


BOSTON ELECTRIC CLUB. 


The annual meeting of the Boston Electric Club was held at 
the club rooms this week, writes our New England representative, 
President Cram presiding, at which there was a good attendance. 
The following officers were unanimously elected : President, Capt. 
Eugene Griffin ; vice-presidents, C. J. H. Woodbury and C. L. 
Edgar; treasurer, F. J. Boynton; secretary, R. F. Ross; his- 
torian, G. W. Mansfield; directors, for one year: J. Edward 
Addicks; George E. Hanson; John C. Wilson; Wm. Brophy; 
Chas. B. Burleigh. For two years: A. L. Rohrer; Henry B. 
Cram ; R. F. Ross; L. S. Dumoulin ; George B. Neal. For three 
years : F. J. Boynton ; Frank H. Monks ; George W. Adams ; Wm. 
C. Woodward ; W. J. Denver. For four years: Frank Ridlon ; 
E. H. Hewins ; J. R. Lovejoy; W. D. Warner; C. W. Holtzer. 

At the close of the meeting Captain Brophy, in a few well- 
chosen remarks, presented, in the name of the club, to President 
Cram an excellent picture of himself. Mr. Cram in thanking the 
members, took occasion to say that he was of opinion that the 
club was now in a more successful condition than ever, and that 
he looked forward to the coming winter with every degree of 
hopefulness for its continued prosperity. A few happy speeches 
were made by a number of the members, and the house and en- 
tertainment committee stated that they had a number of enter- 
taiments and lectures in preparation. 


PROF. CROCKER TO LECTURE BEFORE THE NEW YORK 
ELECTRIC CLUB. 


The regular monthly meeting of The Electric Club will be held 
Thursday evening, December 18. Prof. Francis B. Crocker, of 
Columbia College, will lecture on Electrical Units of the Present 
and Future.” Prof. Crocker will review the derivation of, and 
relations between, the present electrical units, and discuss the 
creation of other electrical units which now are, or soon will be, 
required in electrical science and industry. It is proposed to 
treat this subject, as far as possible, in a non-mathematical man- 
ner, and give the most important facts regarding electrical units 
in popular yet comprehensive language. 

A brief business meeting of the club will be held at 8 o'clock to 
discuss proposed amendments to the by-laws. The lecture will 
begin promptly at 8:30. This is the last meeting of the present 

ear, and every member should attend. The club's regular dinner 
(costing $1) will be served from 6 to 8 p.m. Members who expect 
to dine at tbe club should notify the clerk at the Club House. 
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REPORTS OF COMPANIES. 


COMMERCIAL CABLE CO. 


Two men who have a right to be зар just now. says the 
Morning Journal of Dec. 7, are John W. Mackay and Manager 
George G. Ward, of the Commercial Cable company Amid all 
the Wall street stringency the company's shares held firm as s 
rock, and with good reason. Its latest declared dividend of 1 
per cent. shows that it has become а 7 per cent. stock—a trium 
for pluck, good service and good management. 


EDISON ELECTRIC ILLUMINATING COMPANY OF NEW YORK. 


The Board of Directors of the Edison Electric Illuminating 
Company of New York have declared a quarterly dividend of 1 
per cent., payable January 15, 1891. In addition, the directors 

ave declared a dividend of 5 per cent. on its capital stock, repre- 
senting surplus earnings, payable in certificates convertible into 
stock at par whenever the company shall increase its capital stock 
beyond the present authorized amount, or redeemable in cash, at 
par, at the option of the company. Until so converted or re- 
deemed these certificates will bear interest at the same rate, and 
payable at the same time, and in the same manner, as dividends 
may be paid on the company's capital hereafter. These dividends 
will accrue to stockholders of record January 3. Convertible cer- 
tificates will be delivered on and after February 2. Transfer 
books reopen January 21. 


WESTERN UNION TELEGRAPH COMPANY. 


The Board of Directora have declared a quarterly dividend of 
one and one-quarter per cent. upon the capital stock from the 
net earnings of the three months ending December 81st instant, 
payable at the office of the Treasurer on and after the 15th day of 

anuary next to stockholders of record at the close of the transfer 
books on the 20th day of December inst. 


THE AFFAIRS OF THE WESTINGHOUSE CO. 


A special dispatch from Pittsburgh of Dec. 10 says: The 
committee of local bankers recently appointed to DI 
financial standing of the Westinghouse Electric Compan i 
its labors to-day. Its report is understood to be favorable. The 
committee determined that the electric company stocks are worth 
over $25 per share, and decided to advance the $500,000 recently 
reques by Mr. Westinghouse, on condition that the parties 
making the loan have the privilege of naming the general mana- 
ger for the company. The full Board of Managers of the West- 
inghouse Electric Company, at its meeting this morning, resolved 
to uest the stockholders, at their meeting this afternoon, to 
issue $3,000,000 of preferred stock.” This is to be done. 


DIVIDENDS. 


THE EASTERN ELECTRIC CABLE Co. has declared its regular 
semi-annual dividend of 8 per cent. on its preferred stock, payable 
Dec. 16, 1890. 

DuLUTH, MINN.—The Duluth Tribune of Dec. 2 says: '' The 
Hartman Electric Company, of which Alexander W. is 
president, held its regular annual meeting yesterday. The princi- 
pal business consisted in the pleasant duty of distributing $8,000 
among its shareholders. This amount constitutes the semi-annual 
dividend, and would appear to indicate a very successful com- 


pany.” 


STOCKS AND BONDS. 


QUEBEC, CAN.—A premium of 15 per cent. has been offered for 
some new shares of stock in the Quebec & Levis Electric Light 
Co., lately placed on the local market. 

HUNTINGTON, IND.—The electric light and artificial gas plant, 
owned by Deck and Parker, has been sold to J. B. Townsend, of 
Lima, O., representing the ‘‘ Brice syndicate.” 

SHEBOYGAN, Wis.—The German Bank has assumed control of 
the Sheboygan Electric Light Company's plant, and has also 
taken up the mort of $25,000 given ident Clarke for 
the money of which he claims to have been robbed in Milwaukee 
some days ago. 

ALPENA, MICH.—The capital stock of the Alpena Electric Light 
Company has been increased to $84,000. The increase was on 
account of the large extension that isto be made to the works. 
Among the improvements will be an incandescent light system. 

BRIDGEPORT, CONN.—The earnings of the r Horse 
Railroad Co. were $84,000 last year; with the road aud its exten- 
sions equipped electrically, it is calculated by Mr. J. N. Beckley 
that the earnings will be $200,000 the first year. 


Deo. 17, 1890.] 
INVENTORS' RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 


ISSUED DEC. 9, 189o. 


Alarms and Signals ;— 


Electrical Signal for Engines, M. Conley, 442,104. Filed Oct. 3, 1889. 


Electric s! from the engine to the pilot or captain of a steamer, to indi- 
cate in which direction the shaft is revolving. Electrica! contact-points are 
mn apon the engine and made and broken directly by a movable part 
of the engine. 


Non-Interference Fire-Alarm Sígnal-Box, P. V. Merrifield, 442,383. Filed 
March 7, 1890. і 
The non-interference mechanism in all the boxes іп а circuit operate simul- 


taneously so that breaking In is impossible until the alarm rung by the 
first pull is completed. 


Electric Leak or Flow Detector, G. 8. Neu, 442,385. Filed March 20, 1890. 


First claim follows : 


The combination, with a fluid-conduit having a valve-port, of a flow-detect- 
ing valve working dicularly to said port and provided with a stem also 
guided perpendi y to said port, a circuit-closer, and & circuit-closer- 
operating rod coupled to the valve stem and working in alignment therewith, 
substantially as described. 


Electric Bell, C. B. Beers and W. B. Tuttle, 442,473. Filed Nov. 16, 1880. 


A bell and a buzzer combined in a single apparatus for producing two 
separate and distinct signals. 


Conductors, Conduits and Insulators :— 


Underground Electric Conduit, H. H. Young, 442,168. Filed June 23, 1890. 


Consiste of an outer conduit in jointed sections, an inner conduit of similar 
structure breaking joints with the outer conduit, packing interposed between 
two suspending plates within the inner conduit for the cunductors, ins 
material surrounding each, and a compound surrounding all'the conductors; 
lids upon the sections of the condvite grooved to receive the upper edges o 
the body of the conduit. The body of the conduit is U-shaped. 


Electric Connector, W. H. Garland, 442,870. Filed Sept. 19, 1890. 


A device for connecting a small conductor to a larger conductor, as for ex- 
ample, a connecting wire to a railway track. 

Consiste of a cylindrical pin or plug with a straight, longitudinal groove on 
one side, of sufficient size to permit the connector to be placed upon the wire 
which it is desired to insert in the larger conductor, the edges of the groove 


being во arra as to be compressed over the conn wire when the 
connector is driven into a hole bored for the purpose ip the rail or other 
larger conductor. 


Conductor for House Lighting, W. H. Eckert and W. H. Gregory, 442.575. 
Filed Sept. 15, 1890. 


The conductor is made in sections, each section consisting of an insulating 
tube having end plugs, a centrally arranged wire inuch smaller than the bore 
of the tube arranged therein, metallic heads io the end plugs te which the 

central wire is connected, the plugs being provided with screws for joining or 

separating the sections. 


Dynamos and Motors :— 


Mectric Motor or Dynamo-Electric Machine, C. E. Dressler, 442,178. Filed 
April 14, 1890. 


First claim ‘follows : 

In an electric motor or dynamo machine, a field magnet within the same 
composed of cylindrical sectors of like polarity connected to sectors of oppo- 
site polarity by cores wound with exciting coils of insulated wire within a 
zone separating said sectors, substantially as and for the purposes set fcrth. 


Speed Regulator for Electric Motors, W. W. Schiffmann, 442,208. Filed 
April 28, 1800. 
A series of graduated ponies рана are embedded in the hand piece of a 


t 
dental engine, and are electrically connected with a rneostat, for manual 
on of the motor while the dental engine is in use. 


Electric Motor and Frame, A. Schmid, 442,459. Filed Aug. 1, 1890. 


Design and construction intended to cheapeu manufacture and to secure 
greater durability and more convenience in handiing and repairing, also to 
оше the number of parts. Applicable particularly to motors for railway 
wor 


Galvanic and Thermo-Electric Batteries :— 


Carbon Electrode and Method,of Making the Same, I. L. Roberts, 442,336. 
Filed Feb. 14, 1890. 


First claim follows: 


The method or process of manufacturing carbon electrodes, which consists 
in mixing together powdered carbun and au insulating binding material, 
such as paradtine or its equivalent, heating the mixture to fuse the insulating 
matrisi, thou subjecting the mixture to pressure in a mold to express the 
excess of insulating material, and then cooling it. 


Galvanic Battery, C. E. Dutton, Jr., 442,516. Filed Sept. 6, 1800. 


Desiga and construction of cell and elements with a view to securing the 
AE qu the parts in position and to secure portability without detriment to 
e Cells. 


Electrolysis :— 


Separating- Diaphragm for Electrolytic Cells, I. L. Roberts, 442,208. Filed 
March 14, 1889. 


The inventor discriminates between the purely electrical resistance, and 
the * electrolytic resistance of a separating diaphragm. 


Claims 1. and 6 follow: 
1. In an electrolytic cell, the combination, with the electrodes of an inter- 
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mediate partition or diaphragm having a relatively high electrolytic resist- 
ance, as set forth. 

6. Acom te diaphragm or partition for electrolytic cells, composed of 
a соора. equivuledt substance, held by rigid or equivalent supports in 
the form of a dividing wall or partition between the electrodes, as set forth. 


Diaphragm for Electrolytic Cells, I. L. Roberts, 442,204. Filed March 14, 
1889. 


Employs asbestos freed from soluble constituents as material for dia- 
phragms. | 


Electrolytic Apparatus, I. L. Roberts, 412,832. Filed July 13, 1888. 


Inventor employs in an electrolytic cell. a non-porous diaphragm or parti- 
tion, eoni рова in whole or in part of а body capable of acting aa ап electro- 


lyte 


Apparatus for use in Electrolysis, I. L. Roberts, 442,838. Filed July 27, 1888. 


Amplification of 442,382, covering the employment of two or more electro- 
lytic partitions or diaphragms. 


Electrolytic Apparatus, I. L. Roberts, 442,884. Filed Aug. 11, 1890. 


In an electrolytic cell the inventor packs or embeds the anode in a mate- 
rial such as anthracite coal in the condition of an impalpable powder; uses 
an iron vessel or receiver as a cathode. 


Clain. 8 follows: 


The combination, in a closed tank or vat, of an anode surrounded by a sub- 
stance such as coal-dust, a gas-chamber or space above the same filled with 
granulntod carbon, and a pipe leading therefrom for conveying off the gas, 
as set forth. . 


Electrolytic Apparatus, І. L. Roberts, 412,396. Filed March 14, 1889. 
First claim follows : 


An electrolytic apparatus consisting of a tank or vat divided with an elec- 
trolytic diaphragm or partition into two Compa ogui containing conduc- 
tors or electrodes, one uf said compartments beiug adapted to contain the - 
solution to be decomposed and the other or anode com ent filled with a 
finely-divided conducting substance, such as powde coke or ita equiva- 
lent, substantially as described. 


Electrolytic Apparatus, I. L. Roberts, 442,504. Filed Oct. 22, 1890. 
Claim 1 follows : | 


In a sealed tank or vat for electrolytic decomposition, the combination, 
with the anode embedded in or surrounded by a substantially non-porous 
electrolytic body, of an impervious cylinder around the anode, extending 
below tho level of the solution, а layer of granulated carbon between the 
anode and the impervious cylinder above the level of the solution, and an 
outlet-pipe extending from the same. 


Lamps and Appurtenances :— 


Hanging Device for Electric Arc-Lamps, J. A. Lounsbury, 442,127. Filed 
July 23, 1800. 

The lamp carries lamp-contacts of annular form ; the circuit contacta of 
the hanger comprise arms having bifurcated ends adapted to embrace the 
lamp-suspending medium and to engage the lamp contacts carried thereby. 
By tow action of lowering, the line circuit 18 cut out of the lamp aad auto- 


matically closed outside of it. The raising of the lamp to its normal posi- 
tion antomatically re-establishes the circuit through 1t. 


Device for Attaching Incandescent Electric Lamps to Gas Fixtures, N. 
Marshall, 442,270. Filed June 11, 1890. 


A bracket for attaching incandescent electric lamps to gas fixtures, con- 
structed froma singie sheet of metal. : 


Incandescent-Lamp-Socket, G. W. Hunt and A. E. Rich, 442,287. Filed Oct. 
29, 1899. 


First claim follows : 


The combination, with an iucandescsnt lamp having a screw-threaded 
socket in its base and a tiat eccentric contact-ring, of a soeket having a 
threaded piu adapted to engage said threaded socket, and a sinuous concen- 
tric oontact- ring, for the purpose set forth. 


Pulley Attachment for Electric Lamps, T. H. Brady, 442,415. Filed July 
14, 1890. 
Consiste of a pulley cover having a socket groove formed at its upper 


part, the cap-plate having the Socket groove, and а shutting over flange on 
one of said parts to cover the seam at the socket groove. ` 


Ceiling Block, H. T. Paiste, 443,451. Filed Oct. 14, 1889. 
A design and construction of cut-out for pendant lamps. 


Ceiling-Block, H. T. Paiste: 442,452. Filed Feb. 26, 1890. 


First claim follows: 

ne combination in a pendant cut-out, of the base and terminals thereon, 
with a cut-out-carrying disc having terminals in iine with the terminals on 
the base, with a cap resting upon tne terminals of the disc, whereby on the 
securing of the cap to the base tbe terminals of the disc and plate are 
united, substantiauy as described. 


Holder for Electric Lamps and Hoods, G. L. Batchelder, 442,472. Filed 
May 5, 1890. 


A combined hood and lamp holder. 

Claim 2 follows : 

In a hood and lamp holder, the combination, with a hook on the support 
and a sliding bar on the hood provided with a hook having laterally-extend- 


lug lugs, of a spring-guide extending over the hook provided with a central 
opening and inwaraly extending beveled portions, substantially as described. 


Shade and Reflector for Electric or Other Lights, W. S. Fraser, 442,577. 
Filed Apr. 16, 1890. | 
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An adjustable shade or reflector, capable of expansion or contraction, 
as desired. 


Еесётіс- Arc Lamp, W. B. Henderson, 442,580. Filed Aug. 4, 1800. 


Object, to provide for the succeesive operation of four or five sets ef carbons. 
Invention consists, in general terms, in providing two rotating hubs, each 
пасов A series of спее озге перт t carbon hoder wie mech- 
an or ro e hubs and bringing the carbon- ers into proper 
relation to сту, 0 successively. 


Electric-Swttch, N. Marshall, 442,588. Filed June 11, 1890. 
A revolving snap-switch for incandescent lamps. 


Measurement :— 


Method of and Apparatus for Measuring Electric Currents, 8. C. C. 
Currie, 442,423. Filed Dec. 26, 1889. 


Consists in actuating the indicator device by a resultant force due to two 
sorces опе acting to repel and the other to attract—the ratios of the two 
orces being so related that as one diminishes the diminution is compensated 
by an increase in the other whereby a direct reading is obtained. The device 
is electro-magnetic, a movable armature being operated upon by the two 


forces. 
Electric Meter, J. J. Wood, 442,501. Filed Nov $$, 1888. 
Current to be measured intermittently through athermo-expansible 


strip er wire, being switched around it when the strip attains a certain ex- 

on and again directed through it when it has contracted to a given 

by cooling; the successive heatings being counted by suitable de е 
Claim 1 follows :— | 


In ап electric meter, the combination of an slongeted solid body 

to be expanded by the 2 generates by ав еі т current m опори ng 
а resistance, a compensating expansible elongated expos e same 
variations of surrounding tem ture, a lever to which both said bodies are 
ind 8 connected at different points, whereby the lever is moved by 
the elongating and shortening ОГ both said »odies and its angular movement 
corresponds to their differential elongation or contraction, so that the com- 
body corrects the disturbing effect of changes in surro tem- 

perature, and a switch for directing the current intermittently through said 
connected to said lever to be operated by the movements 


thereof. 


Miscellaneous: 


Electric Gate, H. Gillette, 449,114. Filed July 19, 1800. 

Gate o by an electric motor and controlied through a circuit-closer 
operated by an electro-magnet. 
Tanning by Electricity, L. A. Groth, 442,115. Filed May 19, 1888. 


F/ tank, pass- 
ing a current of electricity through the liquid and the hides, and moving the 
hides during the of the current, anes transverse to and alter- 
nately toward and from a positive and n ve electrode. 


Electrical Vote, Recorder, 8. D. Locke, 442,126. Filed May 7, 1889. 
Invention consists mainly in the arrangement of the manipulatin 
pocu a ат lock r 


Spe with guring tbe abeen V 
u e ce of à member of a ve or other assem 
while a vote is taken. 


Insulating Covering for Pinoder Handles, G. F. Virtue, 442,155. Filed 

July 81, 1890. 
A rubber tube, shaped with a ta to adapt it to the ;ordinary form of 
indle, and relatively thin on one side, is slipped upon the handles of pinch- 

or pliers. 

Cash Register, L. Ehrlich, 442,249. Filed March 21, 1890. 

3 or registering mechanism actuated through electro-magnetic 
vices. 


Mechanism for Controlling Torpedoes, &c., G. R. Murphy, 442,887. Filed 
Dec. 17, 1889. 


Claim 2 follows :— 


cally releasing, under the vef dieser of a predetermined tension, the cable 
stored or coiled therein, an 

agency of the electric motor controlling the valve admitting the fluid power 
to the engine, consisting of the cable provided with a bulb, a tube for the 
same, a resisting catch in the tube, a motor, and a connection between said 
catch and motor whereby the latter may release the former, substantially as 
and for the purpose set forth. 


Metal Working :— 


Process of Making Metal Tubes, etc., by Electro-Deposition, F. E. Elmore, 
442,428. Filed Jan. 17, 1889. 
Consists in revolving the cathode in an electrolytic bath while the current 


is passing, and simultaneously compacting the deposited metal by the action 
of a bursisher gradually moving from one portent another. 


Railways and Appliances :— 


Circuit for Electric Railways, E. W. Sabolder, 442,140. Filed Sept. 22, 1890. 


- Consists of a series of electrical conductors, as say, plates or bars or rods, 
fixed in the ground in proximity to the track rails and in electrical contact 
with the latter, being practically an amplification of the earth contact. 


Attachment for Span-Wires for Suspended Electric Conductors, F. Mans- 
field, 442,282, Filed April 26, 1800. 

A device for raising and lowering span-wires. А polygonal-sha block 
is mounted upon the outer face of each pole and adapted to чаа ир 


and down the pole by rotation of the block, the span- connected 
to the axis of the block so as to be vertically adjusted by their movements. 


Charging Apparatus for Switch and Signal Mechanisms, J. G. Schreuder, 
442,889. Filed July 16, 1890. 


Electro-magnetic devices employed to control the operation of valves in a 
system of switching or signaling through the means of fluid-pressure.; 
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Railway Car Telegraph, C. R. Arnold, 442,847. Filed July 13, 1889. 


Electric Traction-Increasing System, M. W. Dewey, 442,366. Filed July 28, 
1800. 


Consists in a stationary source of heavy current or currents connected to 
the rails of the track and two or more wheels of the vehicle, and one or 
more axles or other low-resistance conductor extending between the wheels 
to complete the circuit through the rails. 


Electric Railway, M. J. Wightman, 442,407. Filed April 1, 1888. 


Object is to economize in the weight of conductors and to secure inde 
pendence of action in the motors on erent lines or sections of lines of 
rails. The invention із: essentially an qpro tonopi or amplification 
of the three-wire method of distribution. e system of connections con- 
stitutes in effect a series multiple-arc system, in which the compensating 
action of the well-known three-wire system obtains. It is in substance а 4- 
wire system, or a 3-wire system extended to contain a third set of apparatus 
supplied in multiple to one another, but in series with the two other sets or 
sections. 


Trolley- Wire Hanger, Н. H. Luscomb, 442,446. Filed Sep. 19, 1900. 
A design and construction for a hanger adapted to grasp firmly and se- 
curely a trolley-wire without employing solder. 


Slot-Switch for Conduit Systems of Railways, F. O. Blackwell, 442,475. Filed 
Oct. 27, 1890. 


Claim 1 follows : 


In & conduit-switch, the combination of a movable slot-switch with & 
ng hanger or hangers furnishing means of support therefor, for the 
purpose set forth. 


Secondary Batteries :— 


Method of and A ratus for Manufacturing Secondary-Batt Elec- 
trodes, J.G. Johnaton, 445.18, Filed Aug. 15, 1890. ы 


Relates to the class of electrodes in which the active material is contained 
in an external envelope or supporting case. 


First claim follows :— 
The process of forming secondary-battery plates having a perforated 
metallic envelope or case, which ссе in se 


supporting parately 
up and perforating the metallic sides of the plate, and then assembll 
des and the active material in à dry state upon the punching-die, and 


com the whole together in said die, as and for the purpose 
substantially as described. S 
Secondary Battery, J. K. Pumpelly, 442,890. Filed Feb. 10, 1890. 

Consiste essentially in the tive and negative plates edge to 
edge rather than face to face. ows negative electrode in the form of 
& rectan frame, and the tive electrode as a rectangular of 


ve elec 


Seconday Battery, J. K. Pumpelly, 442,891. Filed March 24, 1800. 
1 electrodes are separated and held apart by cellulose and wood - pulp 


Telegraphs :— 


Telegraphy, E. B. Ives, 442,267. Filed Feb. 24, 1890. 


A le to synchronous multiplex systems, and consisting chiefly in 
de for duplex working. 


Relay, J. G. Schreuder, 442,888. Filed July 16, 1800. 
The claim follows: 


armature Arran 
the ture is p 
stan as set forth. 


Printing-Telegraph, W. W. Taylor, 442,497. Filed May 28, 1890. 

First claim follows :— 

A. printing-telegraph consisting, essentially. of type-writers electrically 
connected and hav means for operating the type-levers thereof, a paper- 
supply roll mounted in the type-writer carriages and having means for feeJ- 
ing the paper through the тре writers. a box mounted on the type writer 
саган ano 3 a suitable opening therein, a vertically- movable tvo- 
edged e to cut off the peper at a desired time and place, means 
for moving said e, and a guide fixed to the back of the knife and adapted 
to align with the opening in the box, substantially as described. 


Telephones and Apparatus :— 


Multiple Telegraph or Telephone, А. M. Rosebrugh, 442,139. Filed June 
6, 1887. 


Object is to increase the working capacity of a telephone circuit, to facili- 
tate long distance telephony and to provide for duplex working. ш 


First claim follows :— 


The combination, in a system of telephonic communication, of a чыра yer 
or double parallel line circuit extending between two or more stations, 
circuits including telephone ap tus connected by means of induction oo 
with both sides of the said double line main circuit, and earth branches in- 
cluding telephones connected with the said metallic circuits at the termina! 
stations thereof and at a point between the said induction coils, whereby the 
stations inductively connected with the double-line circuit may be enabled to 
communicate with one another, to the exclusion of the earth branch stations, 
and vice-versa, as hereinbefore described. 


Multiple Switch-Board System, C. E. Scribner, 442,148. Filed Oot. 15, 1888. 


A feature of the invention lies in the discovery that the introduction of & 
retardation coil into a ground branch extended from one aide of a metallic 
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circuit overcomes the harmful effect of such com 
flow of induced currents, which would other distur 

Tenth claim follows :— 

The combination, with two metallic telephone line circuits looped together 
at one of several multiple switch-boards with which said linee are connected 
of a branch circuit from the side of the united circuit, said lines connec 
with the test-pieces of the switches, said brano. including a self-induction 
coil and battery, and a corresponding branch circuit to ground from the 
other side of said metallic circuit through a corresponding self-induction 
device, whereby the said circuit is balanced with respect to inductive effecta, 
substantially as and for the purpose specified. 

Telephone Exchange Apparatus, C. E. Scribner, 442,144. Filed Nov. 23, 
1888. 

For use with metallic circuit. Provides for uniting any two circuits with- 
out including in the united circuit any electro-magnetic devices other than 
the telephones of the subscribers thus connected, while at thesame time pro- 
viding for signals between the central office and subscribers for connections 
and disconnections. 


Multiple-Switch-Board System, C. E. Scribner, 442,145. Filed Nov. 2. 1888. 


Relates to the class of multiple switch-board circuits in which metallic cir- 
cuite and single or grounded circuits are connected with the same exchange. 

The invention is designed to avoid the necessity of employing special test- 
plugs at the central station in adapting to the service of mixed metallic and 
grounded circuits, the methods of patent number 412,143 above. 


Telephone Exchange Apparatus, C. E. Scribner, 142,146. Filed Dec. 10, 1888 


Object is to loop the different lines together without Including any un. 
necessary resistance in the talking circuit. 


First claim follows :— 


The combination, with two subscribers’ stations, of their metallic-circuit 
telephone-lines looped together to form a single metallic circuit for conversa - 
tion free of resistance, except the telephones, the different sides of said 
metallic circuit being provided with a branch circuit, each such branch 
circuit containing the individual annunciator of its line, each &ununciator 
constructed to operate as a self-induction coil, and each of said branch cir- 
cuits being connected to a ground branch, including & battery. 


Telephone Toll-Stalion, J. W. Vaughn, 442,342. Filed April 24, 1890. 


Apparatus for indicating automatically to & central station operator the 
55 deposit and the denomination of a coin placed in the alot at a 
station. 


by shut off the 
the felons. 


LEGAL NOTES. 


LEROY B. FIRMAN AND THE WESTERN ELECTRIC CO. vs. THE 
NEW HAVEN CLOCK CO.—DECISION IN FAVOR OF DEFEND- 
ANT ON THE MULTIPLE CALL BOX PATENT. 


This was a bill in equity to prevent the alleged infringement 
of the fifth claim of letters patent, No. 192,644, dated July 8rd, 
1877, granted to Leroy B. Firman, and owned by the Western 
Electric Co., for B on automatic signaling apparatus. 
used in the system known as the district telegraph system," in 
which each station is designated by a number, and the appar- 
atus is constructed to write that number as a ‘call’ and subse- 
quently to write any one of several signals, at the will of the 
operator." 

Tbe apparatus was an improvement upon the device described 
in letters patent No. 185,455 to G. S. Ladd and S. D. Field, which 
contained one circuit breaking wheel. 

The improvement consisted in two wheels, instead of one, 
which automatically and successively communicated to the cen- 
tral office the two sets of signals. 

The fifth claim, and the one which is said to have been in- 
fringed, is as follows: | 

“*5. The combination, with a call writing wheel, of a signal 
writing wheel, moved by the same power, when the latter is pro- 
vided with a number of equal-spaced teeth, which write the sig- 
nal desired by making a certain number of equal-spaced impulses, 
subetantially as specifled." 

The defendant uses au apparatus which is described in letters 
patent No. 821,078, dated June 30th, 1885, to Frank B. Wood. It 

roduces a compound signal by the joint action of two wheels. 

t has two signal wheels which are geared to each other and to 
the clock work, so that they both move simultaneously and in 
unison during the time that both parts of the compound signal 
are being transmitted ; while thus in motion, they are acted upon 
by ope ends of the same electrical contact spring.” 

The plaintiffs claimed that the equivalent of the Firman sig- 
nal wheel was the small wheel of the defendant, which trans- 
mits by a series of equally-spaced impulses, and that the equiva- 
lent of the call wheel is the large wheel of the defendant, which 
has its periphery so cut away as to determine the numerical sig- 
nal which is sent, notwithstanding that the actual transmission 
of the signal is performed by the other wheel, and that thus the 
defendant's device contains the call wheel and the signal wheel 
of the fifth claim. 

Judge Shipman, in his decision, says: If a literal construction 
is to be given to the fifth claim, and the requisites of infringement 
are a signal writing wheel, with equally-spaced teeth, which 
makes equally-spaced impulses, and a call writing wheel in com- 
bination, regardless of the manner in which these two wheels 
operate to produce the result, the remaining element being power 
operating the two wheels in such a manner as to transmit the 
compound signal at one operation, then the defendant infringes. 
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* In my opinion, such a broad construction cannot be given, 
but the scope of the patent must be confined to mechanism sub- 
stantially such as is described in the patent, viz., two wheels. 
moving by the same power, in succession and automatically, one 
of which produces a part of the signal by its sole action, and the 
other of which produces the other part by its sole action. It is 
true that the Firman invention was the first one having two 
wheels which did both parts of the work automatically, but this 
зер cannot give the device the character of а primary invention 
and permit the inventor to include within his patent wheels 
which differ so wide from his apparatus as do the double wheels 
of the Wood patent. 

„The bill is dismissed.” 
George P. Barton and Wm. Edgar Simonds, for the plaintiffs. 
Harry M. Turk and Arthur v. Brieeen, for the defendant. 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


NEW DETAILS OF THE INTERIOR CONDUIT SYSTEM. 


The superiority of the Interior Conduit system, not only for all 
classes of electr c light wiring but for electric bell and annuncia- 
tor wiring as well, has been demonstrated and is now universally 
conceded. 

The Interior Conduit & Insulation Company, the pioneers and 


TOOL. 


sole manufacturers of interior conduits, are continually striving 
to simplify the constructionary methods of their admirable system 
and to cheapen the cost of their goods. One of the most strik- 
ing examples of their energy in thisdirection is to be found in 
their new coupling or joint which we illustrate in the accompany- 
ing engraving, Fig. 1. 

The greatest amount of labor expended in the installation of 
the system is at the most vital point of the whole, that is, upon the 
joint or coupling. 

The methods heretofore employed for making joints have been 
found satisfactory, but in order to insure perfect work great care 
had to be exercised on the part of the workmen, and it is with the 
idea of remedying this that the new coupling has been designed 
and placed upon the market. 

The new Jun. will supplant and entirely dispense with the use 
of the threading tool, threaded coupling and cementing compou nd. 
The sleeve is made of soft galvanized iron and, being of a slightly 
larger diameter than the tube itself, fits snugly upon it. The tool, 
Fig. 2, which is made in the form of a pair of pliers, serves to 
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press the two slight corrugations upon the outside of both halves 
of the sleeve and into the body of tube, but does not in the least 
injure the latter or alter its internal diameter at that point. Joints 
во made are impervious to moisture and have great strength. 

By the new method, joints may be made upon the floor or 
bench and the lengths of the tubing lifted with safety to the wall 
or ceiling without fear of straining or opening the joints. It is 
contidently believed that the new tool is destined to become an 
important factor of every wireman's kit of tools. 


MR. HENRY HUTTON. 


Mr. Henry Hutton, of Baltimore, and formerly connected with 
the Western Electric Co., of Chicago, intends resuming his old 
line of business as a consulting electrical engineer, and he will 
establish himself at Tacoma, Wash., within the next ten days. 
Mr. Hutton will be glad to receive at that place catalogues of light 
and power supplies, and to represent reliable houses. 


ELECTRICAL SUPPLY CO., CHICAGO. 


The above house has just issued a catalogue of Edison special- 
ties and a circular of Edison incandescent lamps. The specialties 
include meters, switches, holders, insulating joints, sockets, plugs, 
cut-outs, &c. The company is now making a feature of handling 
these Edison goods. 


MR. W. J. HAMMER. 


A man highly original in his ideas and methods, Mr. W. J. 
Hammer, who has recently established himself in the Temple 
Court annex, this city, has chosen a unique manner of preparing 
and issuing his professional circular as a consulting and super- 
vising engineer. It із by all odds the most interesting thing of 
the kind that has ever fallen into our hands, and Mr. Hammer 
reaches his result without any sacrifice of dignity. For the past 
12 years he has been actively engaged as an electrical engineer, 
and in many flelds, particularly those of light and power, has been 
a pioneer. Associated with Mr. E. H. Johnson he started in Lon- 
don the first incandescent station in the world, and he has since 
had charge of large exhibitional plants in Europe and America. 
The pamphlet illustrates his o:reer admirably. It is made up 
of testimonials of a very flattering nature from such men as T. A. 
Edison, E. H. Johnson, Elihu Thomson, F. J. Sprague, H. M. 
Byllesby, Wm. Wallace, F. S. Hastings and F. R. Upton, and in- 
terspersing there are a number of fine engravings, each of which 
has some special point of interest. Thus for example there are views 
of the Edison exhibit at Paris in 1889 ; the Cincinnati exposition of 
1888 ; the Crystal Palace electrical exhibition, London, of 1882; 
and the electrical exhibition at Philadelphia in 1884. Another 
picture shows the beautiful Ponce de Leon Hotel at St. Augustine 
where a plant was set up driven by an artesian well. There is 
also some very interesting text and data, and the pamphlet is ius 
the kind of thing that one preserves for its intrinsic value. Я 
Hammer includes also a photograph of his wonderful collection 
of incandescent lamps, and has sensibly given all the testimonials 
in fac simile. The pamphlet is elegantly printed. Mr. Hammer, 
in a brief introduction, announces his intention of doing only con- 
sultative and supervisory work. 


MR. E. G. BERNARD. 


One of the most active and successful of the younger electri- 
cal engineers is Mr. E. G. Bernard, who after a long period of ser- 
vice with the Sawyer-Man and Westinghouse Companies, has re- 
cently started out on his own account, with what is practically a 
new system of electric lighting. He has established his head- 

uarters at Troy, and the factories are located at Amsterdam, N. 
Y., and Warren, O. His experience of 11 busy years, during 
which time he has put more plants in silk mills and knitting mills 
than any other man in America, has taught him the points toaim 
at in dynamo construction, во as to secure continuity, stability 
and economy in operation, and the machines he is now building 
and installing are models of their class. As to his plants, we can 
speak of their thoroughness and high finish from some six years' 
acquaintance with his work. Mr. Bernard, who, by the way, isa 
member of the American Institute of Electrical Engineers, has 
not only embodied his own ideas in the machines, but has had 
their proportions thoroughly worked out with expert help, and he 
is guaranteeing them, under bond if desired, to be the 
equal in material, workmanship and automatic operation of 
any in the market. Mr. Bernard is already supplementing 
his record of 300 installations of other systems by a large number 
of “Е. G. B." plants, and during the last 40 days has sold the fol- 
lowing: Howgate, McCleary & Co., Amsterdam, N. Y., 800 lights; 
Packard Electric Co., Warren, O., 200; Utica, N. Y., Pipe Foundry 
Co., 100 incandescents and 4 ares: Petit Bijou Piano Co., St. 
Johnsville, N. Y., 100; Roth & Englehardt. St Johnsville, 300; 
Standard Furniture Co., Herkimer, N. Y , 150; H. M. Quacken- 
bush, 100; Henry Bell & Sons, Milton. N. Y.. 100; Williams & 
Powers, Cohoes, N. Y., 100; Hudson Valley Knitting Co., Water- 
tord, N. Y., 150; Myers & Parker, Fultonville, 100; besides a U. 
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S. plant of 100 lights in F, O. Pierce & Co's. paint works, Brook- 
lyn. N. Y. On Dec. 10, he closed a contract for his fifty-second 
knitting mill. It will be seen that Mr. Bernard can make sales 
deepite the dull times, but even the above record is incomplete as 
he has also, in addition, placed over 50 firms and corporations on 
his books with orders for supplies, watchman's time detectors, 
etc. Не expects also to have a general supply store running in 
Troy by January 1, and will then make his permanent change of 
address to that place. Mr. Bernard is doing all this work on the 
most conservative basis, and is in shape to carry on an enormous 
business, which will certainly not be lessened by the promptness 
with which he fills orders—one plant of a 100 light machine and 
50 lampe having been put in complete in 2 days and another plant 
of & 100 light machine and 100 lamps in 4 days. 


JAMES H. BATES. 


The above named gentleman, who was formerly with the 
Sprague Co., afterwards with the local Edison Co., of Philadel- 
phia, and more recently with the Fort Wayne Electric Co., has 
now located himself in New York, with headquarters at Moore 
Bros., 106 and 108 Liberty street, where he will carry on a busi- 
ness in general electrical puppies and will handle electric motors. 
His activity, knowledge of the trade, and wide acquaintance 
should bring him plenty of business. 


NEW ENGLAND TRADE NOTES. 


Мв. F. H. LovEJoy, for many years connected with the Wain- 
wright Manufacturing Company of Massachussetts, has reeigned 
his position with that company. Mr. Lovejoy is well known in 
the vicinity as an energetic salesman and has not yet decided 
where he will be located in the future. 

THE STANDARD ELECTRIC Co. OF VERMONT have sold a 500 light 
ү to the Lebanon Building and Power Company of Lebanon, 


CLAFLIN AND KIMBALL.—The business of the Mather Electrio 
go. and the Perkins Electric Lamp Co., conducted in New Eng- 
and through their agents, Messrs. Claflin & Kimball, has in- 
creased so rapidly that they have been obliged to remove to larger 
offices in the new building of the Shoe and Leather Association, 
on Bedford and Kingston streets, Boston. This change, made 
neceesary by the rapid expansion of their business, provides the 
above company with very convenient and accessible offices. The 
business of the firm has more than trebled each year for the past 
three years, and this year they have gold and installed apparatus 
foi incandescent electric lighting in isolated plants alone, nearly 
9,000 lights since the 1st of о. 

THE PERKINS ELECTRIC LAMP Co. аге now manufacturing 
about 5,000 lamps a day, and are still away behind on orders. 


WESTERN TRADE NOTES. 


Mr. WM. B. KNIGHT the prominent electric railroad contractor 
of Kansas City, was badly scalded in the recent accident on the 
Wabash road at Jacksonville. 

THE ILLINOIS ELECTRIC MATERIAL Co., Rookery, Chicago, have 
just been appointed General Western agents for all the new and 
valuable specialities of the well-known Star Electrix Company, of 
Philadelphia. Amongst others those of special merit are the new 
electric switch and cut-out, and also a highly ingenious and 
effective lamp socket which is very readily wired and remark- 
ably handsome in finish and very durable. 

R. THOMAS WRIGLEY, 85 Fifth avenue, Chi , whose in- 
genious vertically adjustable dynamo support was fully illustrated 
and described in the last issue of THE ELECTRICAL ENGINEER, has 
furnished the city for use in their power house, at Troop and Van 
Buren streets, ten of his supports, where they are doing excellent 
and most efficient service. Those who are running belts verti- 
cally to connect the engine pulley with that of the dynamo should 
provide themselves with this very useful device. 

Mr. H. K. GILMAN, who has become so widely and favorably 
known amongst the electrical fraternity all over the country from 
his long connection with the Northwest-Thomson Houston Electric 
Company as its assistant general manager, and to whose work the 

rosperity and extensive business of that flourishing concern is 
gely due, has now come.to reside in Chicago and take the inan- 
agership of The Great Western Electric Supply Company, in the 
carrying out of which he is certain to achieve the most signal 
success. Mr. H. K. Gilman was an officer in the navy and has a 
host of warm friends in the service, who will be glad to know of 
his many brilliant results in the field of electrical work. He is 
another of the navy men who have made their mark in the service 
and later turned their attention to the electrical profession with 
the most happy results, seeming to be peculiarly fitted to it by 
their early naval training. The list now includes such men as 
Shallenberger, Gilman, Dana Greene, Louis Duncan, Gilbert 
Wilkes, Wood, Cahoon, Colvin and others. 

Мк. S. W. Номе, special agent of Power-Steam, was a visitor 
to Chicago last week. Mr. Hume was busily eng, while here 
in looking up the numerous friends and patrons of his journal, 
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SOME MEASUREMENTS THAT ARE CONVENIENTLY 
ACCOMPLISHED IN PRACTICE BY THE WESTON 
HIGH RESISTANCE VOLTMETER. 

Era pres 

x 

» ‘|: high resistance voltmeter to the ordinary 

GANA measurements that occur in the every day life 

of the electrical engineer. It is attempted to make them 
as clear as possible, and probably more so than is necessar 
to many, who may also have used the same method wit 
various modifications ; to others, however, they may prove 
of interest and value. 

The first application I will mention is that of measuring 
approximately the insulation resistance of line work, eto. 
In the diagram, Fig. 1, is shown a system of wiring in 
which we will suppose there is a leak at x. By providing 
a ground at another suitable place, and attaching the volt- 


meter as shown, take a reading on the ground circuit, and 
call it V. Then take the full x. м. F. of the line, calling it 
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N the following I have attempted to give a practi- 
cal description of some methods of applying a 
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Fig. 1.—LOCATING A GROUND LEAK. 


V'. Knowing the resistance (R) of the voltmeter, the re- 
V'R 


sistance of x or the ground leak will be — R. - 
The following is an example : 
Ground reading, 20 volts ( V). Line reading, 120 volts 
(). Voltmeter resistance, 16,660 ohms (A). 
Applying the formula we get, 


120 x 16,660 


20 — 16,660 = 923,960 — 16,660 = 83,300 ohms. 


ss line insulation resistance is therefore equal to 83,300 
ohms. 

Iu this manner insulation resistances may be measured 
up to one megohm and at any time while the circuits are 
in operation, the convenient connecting switches being 
permanently arranged on the switchboard. In this way 
interesting data oan be obtained regarding the effect of 
. different states of weather on the line. 

This principle can be applied to the measurement of 
the resistance of the buman body, and it is a much more 
desirable method than by the Wheatstone bridge. Fig. 2 
shows the arrangement in detail. 

Two glass jars are provided, each containing a weak 
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solution of caustic potash, and copper plates connected in 
series with the voltmeter and dynamo, or a battery of 
small storage cells to be described later. It is desirable to: 
run the voltage up as high as the subject can endure, which 
may be 140 volts. Then the jars are short-circuited by 
the key and another reading is taken. Calling the first 
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Fic. 2.—MEASURING RESISTANCE OF THE HUMAN Ворт. 


reading V and the second reading V”, and the resistance 
of the voltmeter (A) the result is found as in the pre- 


e . e . [LJ . р’ R 
viously mentioned insulation resistance, viz. : 


— R. 


Here is an example : 
Subject in circuit, 140 volts (У). 
oltmeter alone, 149 volts ( V,); resistance offvoltmeter, 
16,660 ohms (A). 
Applying the formula, 


149 Хх 16,660 


140 — 16,660 = 1,731 — 1,660 = 1,071 ohms. 


If the circuit-closing key is opened while the subject’s 
hands are in tbe solution, the sudden shock will be very 
unpleasant ; but by immersing the hands while the current 
is on it can be endured quite readily, as the volume of cur- 
rent will probably not exceed 9 milliamperes with 150 
volts on the voltmeter. It is, of course, obvious that a 
high resistance voltmeter is absolutely necessary in these 
measurements ; in fact, the bigher it is, the better. 


FIG. 8.—S1MPLE STORAGE BATTERY FOR TESTING. 


Right here I will mention a simply made storage bat- 
tery for these and other measurements. Procure about 72 
large-mouthed bottles, about 24 inches in diameter and 6 
or 8 inches deep. Make the plates of lead strips with 
other very narrow strips of lead wound around the portion 
which is immersed in the acid. To save the trouble of 
numerous connections, make one strip long enough to reach 
over into both bottles with the afore-mentioned wound por- 
tion on each end, The arrangement is]shown in Fig. 3. 
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They are usually charged in two rows in maltiple, as or- 
dinary incandescent circuits do not give the requisite E. м. 
ғ. in series. A switch is used, Fig. 4, which quickly throws 
them in series and multiple with the discharging circuit. One 
of the uses of this battery is in photometry work ; as the cur- 
rent gradually falls, it is started at a higher E. M. F. than 
the standard and the screen watched when the balance is 
obtained ; then a signal is given and the к. M. F. and cur- 
rent are read by other parties, so that the efficiency for any 
given candle-power is obtained. | 
We now come to the internal resistance of batteries, in 
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which no ammeter is required, but a standard resistance, 
Fig. 5, made of heavy German silver or platinoid wire, 
about No. 7 or 8 gauge. Ten spirals wound right and left 
handed and placed alternately, to avoid magnetic effect as 
far as possible, are arranged to be connected in series or 
multiple by large brass screws. By this arrangement it 
can be measured in series or multiple and any error can be 
found that might exist where only the low resistance could 
be measured. This resistance is conveniently adjusted to 
1/100 of an ohm in multiple ; in series it would be 1 ohm 
measured in legal units. In this combination a variety of 
work can be accomplished. 

To measure the resistance of an accumulator, connect u 
as shown in Fig. 5. Take a reading of the E. M. F. wit 
the cell on open circuit and call it V; then close the circuit 
through the standard resistance and call the decreased 
E. M. F., V’. Then the internal resistance of the accum- 


ulator is к=к 
V' 


Stand. & 


The following is an example : 
Е, M. F. on open circuit, 2.15 volts; E. M. F., discharging 


Fia. 5.—MEkASURING THE INTERNAL RESISTANCE OF BATTERIES. 


through standard resistance of .01 ohm, 1.48 volt. 
by the formula, the internal resistance of the cell is, 
2.15 — 1.43 ‚19 
1.48 ~ 148 
‚01 


Тһеп, 
= .005 ohm. 


In this experiment the connections and conductors must 
be as large as possible so as to avoid any errors from that 
source ; but ier) may be obviated entirely by taking the 
P. D. directly off the terminals of the battery and the ter- 
minals of the resistance beyond the point of connection. 
This is only an application of Ohm's law pure and simple, 
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and it is because of its simplicity that makes it so 
valuable. 

I might mention tbat in this method it is necessary to 
have the double-reading voltmeter, but the internal resist- 
ance of a group of cells can be found quite readily by the 
single-reading voltmeter, and then the average resistance, 
of course, can be found. Say, we have a group of 10 cells 
and the standard resistance is changed to 1 ohm. If we 
get 21 volts on an open circuit and, closing the circuit 
through the resistance, it drops to 20 volts, then the inter- 
nal resistance of the group of 10 cells will be, 


21 —30 1 
20 20 
1 


or, . 05 ohm, total resistance. 


e e 05 
Hence, the resistance of 1 cell is e * „005 ohm. 


The internal resistance of batteries can also be obtained 
by the charging current as well as the discharging; for, 


suppose in charging 25 cells we observe by an ammeter 


30 amperes flowing in the circuit and their P. р. is 56.8 
volts. Upon taking off the current and observing the 
instant the needle stops falling (the instrument being so 
* dead beat” that there is very slight oscillation after the 
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current is disconnected) it shows 50 volts; then the in- 

ternal resistance is, 

56.8 — 50 6.8 
50 50 
Ex 


‚186 
=.136 ohm, total; or 35 =.005 ohm percell. 


This method is not as accurate as the preceding one, but 
can be used in the case of primary batteries which polarize 
rapidly on a discharge. : 

The next application is to the measurement of low reeist- 
ances by the low-reading scale of the voltmeter, such as 
armatures and series-coils of compound dynamo machines. 
As shown in Fig. 6, put the standard resistance of .01 
ohm in series with the armature, series-coil and an accum- 
ulator, or, better, several accumulators in parallel. Take 
the P. р. of the standard resistance and call it V; then the 
P. D. of the armature, calling it V'. The resistance of the 
armature will be 


V’ (Stand. R.). 


V 
Example : 


P. D. at Stand. R. --2,35 v. (V); P. р. Armature=3.15 v. (V) 
Applying the formula, 
3.15 X .01 
2.85 


The resistance of the series-coil is found in the same way. 
To check errors from the diminution of current between 
readings, they should be gone over twice. This same stand 


= .018 ohm. 


Deo. 34, 1890.] 


ard resistance can be used to measure currents of compara- 
tively large magnitude, say, up to 400 amperes. It is best to 
take the readings as quickly as possible to avoid the tem- 
perature error, which, while not large, it is better to avoid 
as much as possible. 

In this measurement the P. D. observed, divided by the 
Standard resistance, equals the current. For example, 
suppose we obtain the P. D. of 2.55 volts and the standard 
resistance was .01 ohm; there would then be 255 amperes 
flowing in the circuit. I find this very useful in calibrating 
ammeters, using 6 or 8 cells of accumulators of large type 
connected two in series and three or four in multiple. In 
this way it is possible to obtain 300 amperes long enough 
to secure а dise à Smaller currents may be obtained by 
& resistance introduced in the circuit, generally a german 
Bilver strip with a heavy sliding contact. 

For reading for 1 to 15 amperes, use the coils in the re- 
sistance put in series, and the P. p. (if the resistance is 1 
ohm) will be in terms of the current. It is seen that quite 
a range of work can be obtained. Sometimes it is desired 
to read a higher x. м. F. than the voltmeter is graduated to 
do. By introducing the resistance, of course, the readin 
is reduced. Add the resistance of the voltmeter (wit 
which they are all accurately marked) and the reading will 
be halved. This resistance being во high is the most 
troublesome to make. А very convenient way is to take a 
piece of ground glass marked with graphite and measured 
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by the Wheatstone bridge and finally adjusted with the 
voltmeter. 

To verify the reading of the voltmeter at any time, or, in 
other words, to compare it with a standard cell, take an 
ordinary resistance box (legal or в. А. ohms), and connected 
as shown in Fig. 7, using two keys (generally those on the 
box), the first one to close the circuit through the total re- 
sistance from ato c, and the other to close the standard 
cell through the galvanometer. If we are reading about 
100 volts, and unplug 5,000 ohms between 4 and B, then 
we unplug enough between B and c to obtain a balance in 
the standard cell circuit. It is advisable to have the least 
possible current flow through the standard cell, and at the 
commencement it is convenient to know approximately 
what resistance to unplug between 5 and c so that the bal- 
ance will be nearly obtained upon the first trial. For ex- 
ample, suppose we have unplugged 5,000 ohms between a 
aad B and we observe that the E. M. F. to be tested is about 
112 volts and the standard cell is 1.444 volt. Multiply the 
5,000 by 1.444 and divide the procio by 112—1.444 ; the 
result will be approximately the number of ohms to un- 
plug from B to c. Thus, 

5000 x 1.444 7220 
112 — 1.444 110.556 


This is merely to save the trouble of hunting around 
after a balance, as well as to avoid unnecessary current 
passing through the standard cell; after this is done, how- 
ever, we disregard the reading on the voltmeter and fall 
back on the standard cell x. м. r. as the standard. When 


this is done the total к. м. F. will be us a . 


— 65.3 ohms. 
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where R equals the resistance between A and в; R', the 
resistance between Band c; and У, the x. м. F. of the 
standard cell. 
Example: 
ohms; resistance unplugg 


(5,000 + 66) 1.444 
66 


In this method it is necessary to observe the position of 
the needle very carefully at the instant the balance is 
obtained, and not observe one and then the other with any 
large interval of time, for, with a sensitive galvanometer 
changes of .1 volt in 100 are easily detected. The con- 
nection at INF. is made by a cord and plug, the plug 
being made to fit the holes which are on the box. By this 
means this contact can be made at any point desired. 

I will add to this article some points of interest to opera- 
tors generally, as they may obviate some of the troubles 
that have come to others. This instrument, sensitive as it 
is to ү; of 1 per cent., sbould receive a corresponding 
amount of good usage. No one would think of slamming 
a good watch around; yet the jewels and pivots of these 
instruments are as carefully made and adjusted as in a fine 
watch. 

Being affected by magnetism, close proximity to all power- 
ful magnetic fields should be avoided. Of course a nice 
voltmeter looks neat on a switch-board, but, surrounded by 


ане QUIERO, between А and в, 5,000 
between B and c, 66 ohms. 


Applying the formula, = 110.7 volte. 


bus bars carrying heavy currents, that is far from the best 


lace for it. It is better to put it in a place by itself at 
east 12 feet away from the conductors and dynamo, in 
fact, the further, the better, to secure accurate results. As 
only small wires are necessary to connect with the mains 
the above arrangement will cause little inconvenience. Of 
course it is unnecessary to state that it should never be 
carried neara dynamo, much less laid on the top of one, 
while in operation. 

I will also call attention to the low temperature error that 
exists with this instrument. There being no copper wire 
of any consequence in the circuit, the current is so ver 
small on account of its high resistance, that it can be left 
on the circuit indefinitely ; it can also be used in the 
ordinary differences of surrounding temperature, with only 
an error of a fraction of 1 per cent. I will state that some 
of these instruments, after having been in use for three 
years, bave been calibrated and agreed perfeotly with the 
original, showing that, when handled properly, their per- 
manency is unaffected. 


NOTE ON PROFESSOR SHELDON’S EXPERIMENT 
ON THE “MAGNETO-OPTICAL GENERATION OF 
ELECTRICITY.” 


BY C. F. BRACKETT AND 8. T. DODD. 


WE have endeavored to produce an electric current in 
the manner described by Professor Sheldon in the Ameri- 
can Journal of Science, September, 1890, page 196!; and 
we have also endeavored to produce it by other, similar 
means which his experiment suggested ; but with entirely 
negative results. 

e first followed as nearly as possible the arrangement 
of Professor Sheldon ; the only essential change which we 
made was in the substitution of a glass tube for the brass 
one on which the coil was wound. The experiment was 
carried out, with the result that faint musical sounds were 
heard in the telephone, which could be referred either to 
the action of the arc lamp or to the moving machinery. 
On interrupting the ray of light no change whatever was 
produced. 

We next discarded the oscillating apparatus and substi- 
tuted one by means of which we could rotate the Nicol 
prism about 200 times per second. For, if Professor 
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Sheldon's reasoning be correct, a rotation of the plane of 
polarization through 360°, 200 times per second, ought to 
produce an electromotive force higher than would be pro- 
duced by the oscillation of the mirror reflecting the beam 
300 times per second. We failed, however, to obtain an 
indication of a direct current by the use of a delicate gal- 
vanometer, or of an interru ted. current by means of a tele- 
phone, when the ray of light was rapidly and periodically 
interrupted. 

In the third place, if an electromotive force can be in- 
duced by mechanically superimposing a third rotation 
upon the two existing rotations which are regarded as the 
equivalent of a plane polarized ray, then a still greater 
electromotive force should be induced by suppressing one 
of the original rotations ; that is to say, by using circularly 
polarized light. Accordingly this plan was employed and 
with negative results. 

It occurs to us to remark in reference to tbe general 
subject : 

" That an oversight has been made, by Professor 
Sheldon, in a matter of such extreme delicacy, in the em- 
ployment of a conducting core for the helix instead of a 
nonconducting one. 

(2.) That an arc light is wholly unsuited to be employed 
in such an investigation. Finding that the currents set up 
in the helix, by the variations of the magnetic field about 
the arc, were sufficient to mask any effect that we might 
hope for, we were forced to employ the calcium light 
instead. 

(8.) Professor Sheldon does not state the material of 
which his mirror was made. If it was of glass, Fresnel’s 
formule for the reflection of polarized light would show 
that, at an incidence of 80? to 85°, a rotation of the mirror 
through an angle of 45? would only produce a rotation of 
about 10? in the plane of polarization of the reflected 
beam. Jf the mirror was silvered, according to Jamin's 
experiments on metallic reflection, the reflected beam 
would be plane polarized only in case the angle between 
the planes of polarization and reflection were 0? or 90?. 
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TRANSMITTING PICTURES ELECTRICALLY. 
BY W. 8. EATON. 


Some few months ago in the electrical journals appeared 
a new method of sending pictures by telegraph. Briefly 
stated, the ү was to divide the picture to be sent into 
squares, and each square was numbered to correspond with a 
paper similarly prepared and to be used at a distant point 
to draw upon, according te the direction sent from the 
transmitting station by the number communicated. 

The example illustrated in the article alluded to, particu- 
larly impressed the writer with its very mechanical appear- 
ance. Every line was necessarily a straight one, and as 
the outline, only, of the picture could bethus communicated, 
it seemed to him that the idea, although an exceedingly 
good one, was altogether inadequate for practical purposes, 
to say nothing of its utter impracticability as applied to 
portraits. 

When the Bell telephone was brought out as a commer- 
cial success, it opened up a vast array of new possibilities. 
It was simple enough, too; but it is singular, indeed, that 
these very simple things lie 80 long undiscovered. 

I have apparently digressed from the subject and started 
to write on telephones, but this digression is more apparent 
than real, since the method of transmitting pictures elec- 
trically, which I shall venture to propose, is based upon 
principles inseparably connected with telephony. 

In order to make clear my idea, I must be permitted, for 
another brief interval, to depart from electricity and take 
up the wonderful chemical changes brought about by the 
action of light in the art of photography. 

If we mix in proper proportion bichromate of potassium 
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and gelatine we geta mixture thatis highly sensitive to light. 
If now we coat a glass plate with collodion and then flow 
a moderately thick film of the bichromated gelatine there- 
on, and afterward expose this film to a strong light through 
a negative, the parte acted upon by the light become ingol- 
uble, and those parts protected from the light are easil 
soluble and capable of being washed out. After a suitable 
period this gelatine becomes so very hard that it is then 
ssible to take an impression from it in soft metal. This 
18 no discovery of mine; it is an old and much used idea. 

To return to the electrical portion again. To transmit 
pictures electrically between, say, New York and Phila- 
delphia, we arrange two machines, one at each end of the 
line and both working synchronously. This, it will at once 
be evident, is imperative, 

We will suppose that we are sending from New York to 
Philadelphia. A revolving table A has mounted upon it a 
bichromated gelatine film treated as described above. This 
film is shown in cross section at B. It will be noted that 
the surface is irregular, corresponding in its elevations to 
the lights and darks of the picture. It is, in fact, a per- 
fect picture in intaglio. 

A tracing point c, mounted under the diaphragm p, 
works, or rather rests, lightly on the surface of the film. 
The ари is supported at E к, and is connected to one 
pole of a galvanic battery. ғ is a platinum contact and e 
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& carbon button. 
induction coil n. 

The action will now be easily understood. The table a 
is slowly revolved, and the diaphragm р, with its tracing 
point c, is fed slowly from the cuter edge toward the 
centre. The elevations and depressions of the picture cause 
the diaphragm to vibrate, and a greater or less current 
passes through the primary circuit to the induction coil, 
varying, of course, with the amplitude of vibration of the 
diaphragm, and its corresponding pressure of the carbon 
button a. . 

The secondary wires JJ are led one to ground and the 
other to the distant station to the electro-magnet x. "The 
varying impulses from the secondary acting through the 
magnet K causes the diaphragm L to repeat every move- 
ment of the transmitting instrument D. 

In the receiving instrument we replace the tracing point 
with a lead pencil or other marking device, and stretch 
upon the table N a sheet of paper. The movements of the 
tables a and N are rotary and synchronous, The trans- 
verse motions of the tracer c and the lead pencil м are at 
the same speed ; consequently, with each electrical impulse, 
we obtain at the receiving station a line either dark or 
light, as the vibration of the transmitting diaphragm has 
been great or small, and finally we finish with a perfectly 
shaded picture, an exact reproduction in chiaroscuro of the 
original photograph. 


PP are the primary wires leading to the 


ELECTRIC CARS IN ROCHESTER, N. Y. 


Electric cars have quickly made their way into popular favor 
in Rochester. The Rochester Railway Co. are running 12 elec- 
tric cars on the Lake and South avenue lines, the power being 
furnished from the plant of the local Brush Electric Light Co. 
The receipts day average 150 per cent. more than did 
under the old horse car regime. 
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THE EICKEMEYER STREET RAILWAY MOTOR. 


Our readers will recall the fact that during the summer 
of 1887 Mr. Stephen D. Field operated an electric locomo- 
tive on the 34th street branch of the elevated railroad in 
this city. The essential feature of this locomotive lay in 
the fact that the machine was designed with a very power- 
ful torque, and that the armature was provided with a 
crank and geared direct to the drivers by a connecting rod. 
This was a decided departure in electric railway work and 
was watched with considerable interest by all concerned in 


the solution of the electric railway problem. The resulte 
obtained on that occasion convinced the designer of the 
correctness of his principle, and shortly afterwards a street 
ear was constructed on an analogous principle, in which 
the well-known Eickemeyer motor was smployed as the 
driving power. This car, constructed some two years ago, 
at Yonkers, was put in operation at Steinway, N. Y., and 
though not differing from the original design has operated 
to entire satisfaction. 

Our engraving, Fig. 3, shows the car as it stands on the 
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.65 ohm. The field consists of 900 turns of No. 8 B. & 8. 
wire, and is in seriés with the armature and by means of 
the switch can be grouped into various combinations of 
sections, either parallel or series, and when all in parallel 
has a resistance of .3 ohm. At 150 revolutions of the motor 
the car has a speed of 84 miles an hour. 

We have had occasion recently to inspect this road and 
to ride upon the car, and from actual experience can assert 
that in ease of starting and evenness of motion, the car 
leaves nothing to be desired. It was able to overcome 
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quite а severe curve and grade with the greatest ease. It 
was also noteworthy that the momentary increase of cur- 
rent upon starting the car was but a very small fraction 
above that ordinarily required for propulsion, as the counter 
E. M. F. of the armature was immediately deyeloped on 
account of the intense field. | . 

Among the roads which will shortly be equipped with 
the Eickemeyer system is that at Lynchburg, Va., and the 
engravings, Figs. 2 and 1, show a side elevation and plan of 
the trucks which will be employed there. The motors are 


MI 
\\\ 
LANA 
AW 


l | Nu 


Еа. 1.—EICKEMEYER DIRECT GEARED ELECTRIC RAILWAY TRUCK. 


track. The Eickemeyer motor employed is geared direct 
to the drivers, which are 18 inches in diameter, the radius 
of the crank being 3 inches. The motor, which is capable 
of developing 25 h. p. at 300 volts, weighs about 2,400 

unds. The armature is 12 inches in diameter and 174 
inches long, and upon it are wound four layers of No. 9 
B. & S.jgauge, having 560 turns, equal to a resistance of 


larger than the one just described and weigh 3,500 pounds. 
The diameter of the armature is 132 inches and its length 
184 inches, It is wound with three layers of No. 10 B. & 
S. wire, having 440 turns and a resistance of .7 ohm. The 
field is of No. 9 B. & S. wire and bas a resistance of .6 
ohm with all the coils in parallel. The motor, which is 
designed to develop 35 h.p. at 500 volts, will be geared 
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directly to the drivers by a five-inch crank, the drivers 
being 26 inches in diameter. Under these conditions a 
speed of 10 miles per hour will be attainable with only 120 
revolutions per minute of the motor. 

` Ав in Mr. Eickemeyer's dynamos, these motors are all 
appe with carbon brushes, but unlike the usual type of 
; blocks, a multiplicity of contacts is obtained by secur- 
ing a series of carbon buttons to a spring plate, which presses 
them against the commutator and thus provides a number 
of contacts for the path of the current. As before re- 
marked, the momentary inorease of current upon starting 
the car is exceedingly small in the Eickemeyer motors, 
which is largely due to the great density of field employed. 
Thus in the armature a density of no less than 110,000 
lines per square inch is used. Preparations are now ac- 
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Fic. 8.—EIOKEMEYER ELECTRIC STREET CAR. 


tively going forward and the Lynchburg road will shortly 
be put in operation, being equipped with Eickemeyer gen- 
erators in the motive plant. 


CARTY’S METHOD OF REDUCING INDUCTION IN 
TELEPHONE CIRCUITS. 


In a most interesting lecture delivered last winter before 
the New York Electric Club, Mr. J. J. Carty, electrician 
of the Metropolitan Telephone Co., of this city, showed 
how, besides the disturbances caused by dynamic induc- 
tion between wire and wire, others of no less importance 
and effect were caused by static induction; and further, 
that while a circuit might be balanced dynamically with 
respect to a neighboring о circuit, if unbalanced 
statically, disturbances might be produced on the telephone 
circuit. 

Let us suppose for instance that in the accompanying 
diagram a is the disturbing wire, which we will consider 
as being discontinuous at the outer end and as being at a 
given moment charged to a definite negative potential by 
the circuit breaker р, which interrupts the current of the 
battery in a local circuit, within which the primary helix 
of the induction coil 1 is included. The secondary helix 1° 
of the induction-coil is in the line-circuit, and the en- 
tire apparatus may be regarded as the source of sound. 

The negative charge on a of course tends to induce an 
equal positive charge, indicated by the plus-symbol on the 
line-wire B of the parallel metallic circuit L, and conse- 
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quently a negative charge of like amount on the more dis- 
tant linear conductor c of the same circuit. 

Speaking conventionally, we may say that the electricity 
of the circuit L is decomp & positive charge being 
attracted to the side B nearest to the inducing charged wire, 
while a corresponding charge of negative sign is repelled 


Figs. 1 AND 2.—CarTy’s METHOD OF BALANCING TELEPHONE 
CiROUITS ELECTROSTATICALLY. 


to the more distant conducting-surface of c. This redis- 
tribution results, of course, in currents through telephones 
T and T', producing noise corresponding to the note given 
out by the circuit breaker, and if the disturbing-line a were 
engaged in telephonic transmission the telephones T and T° 
would reproduce the speech transmitted over a. 

. To prevent this inductive interference therefore, Mr. Carty 
has designed and patented the arrangement of circuits shown 
in Fig. 2. The metallic telephone-circuit т, is identical with 
that shown in Fig. 1,the telephone T being included therein 
at one end and the telephone т" at the other. The dis- 
turbing conductor 4, having an earth terminal e and pro- 
vided with the induction coil 1, through which vibratory 
impulses are thrown on to the line tending to prodace a 
musical note and actually establishing thereon, as long as 
the line is open, a varying potential, is now provided with 
an associate line-conductor a°, holding the same inductive 
relation to the conductor c of the metallic circuit т, as does 
А to the conductor в; that is, the wire a’ is run parallel to, 
and for the same length as, c and at the same distance 
therefrom as a is from в. А cross-wire or con- 
nécting-conductor F, located at any suitable point of the 
line, unites a and a’. When these are joined, as shown, 
the disturbing wire being operative, no sound is heard 
either at T огт", 

This is readily explained by a consideration of the con- 
ditions, for a* being at all times at the same potential as a, 
acts with the same force asc that А does on в, and while 
4 does, indeed, tend at any given moment to attract a 
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Fia. 8.—CaARTY'S METHOD OF BALANCING TELEPHONE CIRCUITS 
ELECTROSTATICALLY. 


positive charge on 5 andto repel an equal and opposite 
charge to o, it is also true that its associate conductor 4“, 
electrified at the same moment to the same potential, tends 
to attract a positive charge to c and to repel an equal and 
opposite charge to в, The resultant effect is, of course, 
zero, or neutrality, or, as indicated by the arrows, the flow 
or rearrangement of the charge will be lateral and the 
telephone т and т? will be silent, 

he diagram, Fig, 3, shows one manner in which the 
principles just pointed out can be practically applied 
three metallic circuits being shown. By this ee ОЙ 
ment the circuits 1, 2 and 3 are freed from disturbance due 
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to electrostatic induction. The action of the co.npensat- 
ing wires f and n is like that of a condenser, each wire 
acting as one plate. 

It will be apparent, therefore, that they may be replaced 
by a series of condensers distributed along the line, their 
total capacity equaling the capacity of the compensating 
wire which they replace. 


A PRACTICAL GUIDE TO THE TESTING OF INSU- 
LATED WIRES AND CABLES.—VI. 
(CopyrigM, The Electrical Engineer.) 
BY HERBERT LAWS WEBB. 


BRIDGES. 


The Post-office form of bridge, illustrated in Fig. 22, is 
smaller and more cempact than the dial pattern and is 
therefore more suitable for out-door work than for labora- 
tory use. Its range is more limited as the proportional 
coils only contain three different resistances, 10, 100 and 
1,000 ohms, instead of four; it can, therefore, only measure 
from .01 of an ohm to 1 megohm. i 

The adjustable coils are sixteen in number, their values 
being 4, 3, 2, and 1 in thousands, hundreds, tens and 
unite, giving any combination up to 9,999 ohms. The coils 
are thrown 1n circuit by taking out plugs instead of put- 
ting them in, as in the dial bridge, and the resistance meas- 
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it available for portable work and it oan be set up quickly 
and in places where a reflecting galvanometer would be out 
of the question, while it is sufficiently sensitive for ordinary 
resistance measurements. 

A box containing adjustable resistance coils from 1 to 
1,000 ohms is a useful adjunct to a set of testing instru- 
ments. As an instance of its usefulness, reference is only 
needed to the labor of working out the multiplying value 
of shunts of different resistances, whenever a shunt is 
required to a different value from any of the three unadjusta- 
ble coils supplied with the galvanometer. Of course the 
resistance of a galvanometer varies considerably with the 
temperature, and a table of shunt resistances and multiply- 
ing values would be incorrect except at the temperature at 
which the resistance of the galvanometer was exactly that 
used in calculating the table. By connecting an adjustable 
resistance in circait with the galvanometer the variation in 
resistance due to temperature may be made up and the 
resistance of the galvanometer kept always practically the 
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кте. 28.—SMALL ASTATIC GALVANOMETER, 


ured is ascertained by adding up the values of the various 
ooils unplugged, which is not quite such a simple opera- 
tion as reading off a figure from each of four dials. The 
two small keys fixed in front of the coils serve, the one on 
the right, for putting on the battery, and that on the left, 
for throwing the galvanometer in circuit, The right hand 
key is generally held down and the left tapped from time 
to time as the plugs are manipulated ; in this way sudden 
throws of the galvanometer are avoided, the left hand key 
not being kept down for any length of time until an even 
balance is nearly obtained. A small clamp for holding the 
battery key down permanently would be a useful addition 
to a Post-office bridge, as the two bands of the observer 
would then be free for manipulating the plugs and the 
galvanometer key. 

The small astatic detector galvanometer, illustrated in 
Fig. 33, is an excellent little instrument for work-shop or 
factory use with a Post-office bridge. Its small size Pudens 


FIG. 22. —WHEATSTONE BRIDGE, Post OFFICE FORM, 


same. In this way a table of shunts can be made out, 
giving the multiplying value for various resistances, using 


+ d This arrangement, facil- 
itating the use of shunts of various values, will be found 
very useful in factories where numbers of cables and wires 
have to be tested daily; the chief advantage being that 
the galvanometer can be shunted so as to give any desired 
deflection, large deflections, of course, being read with 
greater ease and accuracy than very small ones. 


the formula given before, 


CON DENSEBS. 


The simplest method of measuring the electrostatic 
capacity of a wire or cable, is, as has already been stated, 
by comparing the charge or discharge with the charge or 
discharge of a standard condenser. A condenser is simply 
a Leyden jar arranged во as to occupy the smallest possible 


- ^ 


space; the condensers used in telegraphy and telephony 
consist of leaves of tin foil separated by leaves of paraffined 
paper. In making condensers for standards for testin 
purposes a finer degree of adjustment is necessary and 

lates of mica are generally used for the insulating medium, 
instead of paraffined paper. 

In the Leyden jar one surface of tin foil is connected to 
ground and the other to the source of electricity by means 
of which it is charged, the glass bottle serving as the sepa- 
rating medium or dielectric. In order to obtain a large 
charging surface the alternate plates of tin foil in a con- 
denser are connected together, thus forming two large 

lates made up of a number of small ones, much as a num- 

er of cells of battery, connected in parallel, practically 
form one cell having very large plates. Each set of plates 
is connected to a brass block on the top of the case ; when 
the condenser is in use one of these blocks is connected to 
earth and the other to the charging key. 

The unit of capacity is the “farad.” A condenser 
which would hold a charge of one coulomb at a differeuce 
of potential between the plates of one volt would have a 
capacity of one farad. Such & condenser would be of 
enormous size, and the farad is such an inconveniently large 
unit that it bas been necessary to divide it by one million 
to arrive at a unit of reasonable proportions ; consequently 
measurements of capacity are always expressed in micro- 
farads or fractions thereof. Standard condensers were first 
made for submarine cable testing, and as the capacity of a 
submarine cable is about one-third of a microfarad per 
milé the standards were always made of that capacity for 
convenience in comparison. | 

For general work, however, a non.adjustable condenser 
is not at all a convenient instrument to deal with, as it is 
highly necessary to be able to vary the capacity of the 
condenser, using one-tenth, or one-fifth, or some other 
fraction of a microfarad, instead of always one-third. 
Until lately adjustable condensers have had one serious 
defect, namely, that the different sections could only be 
connected in parallel, instead of being arranged so as to be 
connected both in parallel and in series. Standard con- 
densers are now made, however, so arranged that the vari- 
ous sections may be connected either in multiple or series, 
or the sections may be used as separate condensers if 
desired. 

To appreciate the advantage of having a condenser 
arranged in this manner it is necessary to discuss briefly 


the laws governing the joint capacity of condensers con- 


nected in parallel and in series. These laws run on parallel 
lines to those referring to the joint resistance of divided 
circuits, but with condensers exactly opposite results are 
obtained, as by connecting them in parallel the capacity 1s 
increased, and by connecting them in series the capacity is 
diminished; with resistances the effect is reversed. Connect- 
ing in series increases the resistance and connecting in 
parallel or in ** multiple arc? diminishes it. 

If we have a number of condensers joined in parallel the 
joint eapacity will be equal to the sum of their respective 
capacities. hen we connect them in series a very dif. 
ferent result is obteined; their joint capacity is then only a 
fraction of the capacity of a single condenser. When con- 
densers are joiued in series their joint capacity is deter- 
mined by the same law that governs the joint resistance of 
parallel circuits. The joint resistance of two wires joined 
in parallel circuit is equal to their product divided by their 
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ohms, 
+ ft, 


R 
gum, thus: 
m, R | 


and tbe joint capacity of two condensers joined in series is 
expressed in the same manner : 


£ fo microfarads. 
d з 
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If we have three condensers in series the joint capacity 
F, F, F, 
F, F, + F, F, + Е, F. 


The joint capacity of any number of condensers con- 
nected in series may be arrived atin the same manner, or 
in simpler form it may be written thus : 


1 


is 


1 1 1 1 
F N NM H 

Putting this expression into words, it is evident that the 
joint capacity of a number of condensers joined in series is 
equal to the reciprocal of the sum of the reciprocals of their 
respective capacities. 

Thus if we have a condenser having ten sections of a 
capacity of one-tenth of a microfarad each, the joint capac- 
ity of the ten sections connected in parallel will be one 
microfarad, and if one side of each section is permanently 
connected to the earth block the range of the condenser 
will be confined between one-tenth and one microfarad. If, 
however, the plates of each section are connected to insu- 
lated blocks so that the sections may be disconnected from 
the earth block and connected together in series, then the 
range of the condenser will be greatly increased as far as 
small fractions of a microfarad are concerned. If we con- 
nect the whole ten sections in series, the rule of * the re- 
ciprocal of the sum of the reciprocals” shows that the joint 
capacity will be .01 microfarad ; therefore a condenser ar- 
ranged in this manner has a range of capacities from .01 to 
1 microfarad. 


eto. 


VARIATIONS IN THE E. M, F. OF CELLS.! 


THE description of the apparatus, the capillary electro- 
mefer, and method of working are given fully in the paper. 
The following conclusions are drawn from the results of 
the experiments : 

I. When the metals, copper, silver, bismuth and mer- 
cury, are introduced into purified nitric acid of different 
degrees of concentration, and a couple made with plat- 
inum, the к. м. F. of such a cell increases considerably from 
an initial point until it reaches a constant and in most 
cases a maximum value. The rise of x. M. F. is attributed 
to the production of nitrous acid by the decomposition of 
the nitric acid, and the final value is considered to be due 
to the former acid only, while the initial value is due for 
the most part to the latter acid, though it is affected to a 
remarkable degree by the amount of impurity of nitrous 
acid, either initially present or produced by minute and 
unavoidable uncleanliness of the metallic strip and the 
containing vessel. 

II. If nitrous acid has been previously added to the nitric 
acid, then the maximum E. M. F. is reached at once. 

III. If the conditions—namely, increase of temperature, 
of impurity, and of concentration of acid—are such as 
would favor a more rapid solution of the metal, and con- 
sequently a more rapid production of nitrous acid, then the 
rise of E. M. F. is concomitantly more rapid. 

IV. Conversely, if the conditions are unfavorable to the 
production of nitrous acid, the rise of Е. M. F. is less rapid. 

V. If any substance, such as urea, be added wbich would 
tend to destroy the nitrous acid as fast as it may be formed, 
then the rise of к. м. F. is extremely slow, being dependent 
upon the number of molecular impacts of the nitrous acid 
upon the surface of the metal. Thus, the results obtained 
by the electrometer are confirmatory of those obtained by 
the latter author with the chemical balance. 

The authors propose to carry on further investigations 
on kindred problems. 

Abstract of a paper on The Variations of и. м. P. of Cells, ы о cer 


tain Metals, Platinum and Nitric Acid," read by Mesers. G. J. v. H. 
Veley, University Museum, Oxford, before the Royal Society, Nov. 27th, 1890. 
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THE BLADES DYNAMO. 


THE accompanying engraving illustrates the new dynamo 
designed by Mr. i iL Blades, electrician of Detroit Elec- 
tric Motor Co., in which attention has been devoted equally 
to the mechanical and electrical features. 

The machine was designed to take advantage of the 
many good points of the single circuit, horse-shoe type of 
magnet and at the same time to eliminate and lessen some 
of the undesirable features of that type. It has been com- 
mon in such machines to have a zinc or wood base inter- 
posed below the armature for the purpose of partially pre- 
venting short-circuiting of the magnetism. In the usual 


form of the inverted type, the moving parts, the armature 
and shaft, have been high above the centre of gravity ; 
and in some, where the shaft is lower, cast-iron magnet 
In this 


cores of an oblong shape have been resorted to. 
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being employed to hold the parts in place. In this way 
the parts are more easily made interchangeable. The pole- 
pieces are bored on a form, the central points of which cor- 
respond with those on the bed-frame, making the matter 
of assembling an easy one. 


THE RUMFORD MEDAL FOR HERTZ. 


AT the anniversary meeting of the Royal Society, 
held recently, the Rumford medal was presented to 
Prof. Heinrich Hertz, for his work in electro-magnetic 
radiation, and a Royal medal to Dr. J. Hopkinson, for his 
researches in magnetism and electricity. The society 
elected the officers and council for the ensuing year, and 
Sir William Thomson was chosen president in succession to 
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THE BLADES DYNAMO OF THE DETROIT ELECTRIC MOTOR Co. 


machine it has been the purpose to avoid these features 
and at the same time to make the machine electrically and 
mechanically correct. 

The dynamo will be manufactured in 18 sizes, from one 
of 1,100 watts to one with a capacity of 160, 000 watts, 
the patterns for all of which are finished. The 80, 000 watt 
machine weighs 13,000 pounds and gives 145 amperes at 
550 volts, running at a speed of 480 revolutions per minute. 
The magnetizing current at 550 volts is 1.2 ampere. The 
armature core of the 100 h.p. machine is 12 inches in 
diameter and 26 inches long. It is made up of about 850 
charcoal iron discs, separated by paper, the oxide having 
first been removed from the surface of the iron. The 
magnet cores are of the softest forged iron. 

A feature of the mechanical construction consists in a 
clearance hole bored through the centre of each magnet 
core. Through this hole passes a long bolt which screws 
into the bottom of the = Pe -piece, and the other end of the 
bolt is fastened with a nut under the yoke-bed, dowel-pins 


Sir G. Stokes. In the evening Sir W. Thomson took the 
chair, as president, at the dinner of the Society at the 
Hôtel Métropole. 


A PITHY PLEA FOR THE POLES. 

The new poles for the incandescent light, which are now being 
put up in all parts of town, give evidence, says the Albuquerque, 
N. M., Cilizen, that this new and improved electric light will soon 
be here. The new poles, in addition to those of the telegraph 
company, the arc light and the telephones, which are already 
here, make some of our streets regular forests of poles. Well, it 
looks like business," and we shan't agitate the idea of putting 
the wires underground—at least not right away. Telegraph poles 
and railway tracks may cause some inconvenience when they be: 
come too numerous, but they constitute à compound nuisance 
which we have no disposition to abate. Let them multiply. Poles 
and tracks don't come where there is no business for them, and 
their presence here is the best evidence we can give to the public 
that the business of the town demands them. 
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MR. BRUSH’S WINDMILL ACCUMULATOR PLANT. 


Тнк mill here shown, as well as all of the electrical 
apparatus used in connection with it, and the very com- 
plete system by which the results are secured, have been 
designed and carried out according to the plans of Mr. 
Charles F. Brush, of Cleveland, Ohio, and under his own 
personal supervision. As an example of thoroughgoing 
engineering work it caunot be excelled, | 

very contingency is provided for, and the apparatus, 
from the huge wheel down to the current regulator, is 
entirely automatic. 

The reader must not suppose that electric lighting by 
means of power supplied in this way is cheap because the 
wind costs nothing. On the contrary, the cost of the plant 
is so great as to more than offset the cheapness of the 
motive power. However, there is a great satisfaction in 
making use of one of nature’s most unruly motive agents. 

inu along Euclid avenue in the beautiful city of 
Cleveland, one will notice the magnificent residence of 
Mr. Brush, behind which and some distance down the park 
may be seen, mounted high on a tower, the immense wheel 
which drives the electric plant to which we have referred, 
The tower is rectangular in form and about 60 feet high. 
Itis mounted on a wrought iron gudgeon 14 inches in 
diameter and which extends 8 feet into the solid masonry 
below the ground level The gudgeon projects 12 feet 
above the ground and enters boxes in the iron frame of 
the tower, the weight of the tower, which is £0,000 pounds, 
being borne by a step resting on the top of the gudgeon. 
The step is secured to a heavy spider fastened to the lower 
part of the frame of the tower. 

In the upper part of the tower is journaled the main 
wheel shaft. 
diameter. It is provided with self-oiling boxes 26 inches 
long, and carries the main pulley, which has a diameter of 
8 feet and a face of 32 inches. The wheel, which is 56 feet 
in diameter, is secured to the shaft and is provided with 144 
blades, which are twisted like those of screw propellers. 
The sail surface of the wheel is about 1, 00 square feet, 
the length of Ше tail which turns the wheel toward the 
wind is 60 feet, and its width is 20 feet. The mill is made 
automatic by an auxiliary vane extending from one side, 
and serving to turn the wheel edgewise to the wind during 
a heavy gale The tail may be folded against the tower 
parallel with the wheel, so as to present the edge of the 
wheel to the wind when the machinery is not in use. The 
countershaft arranged below the wheel shaft is 3$ inches 
in diameter, it carries a pulley 16 inches in diameter, with 
a face of 32 inches, which receives the main belt from the 
8-foot pulley on the wheel shaft. This is a double helt 32 
inches wide. The countershaft is provided with two driv- 
ing pulleys each 6 feet in diameter, with a face of 64 
inches, and the dynamo is furnished on opposite ends of 
the armature shaft with pulleys which receive belts from 
the drive wheels on the countershaft. 

The dynamo, which is one of Mr. Brush’s own design, 
is mounted on a vertically sliding support and partially 
counterbalanced by a weighted lever. It will be seen that 
the countershaft is suspended from the main shaft by the 
main belt, and the dynamo is partly suspended from the 
countershaft by the driving belts. In this way the proper 
tension of the belts is always secured, the total load on the 
dynamo belts being 1,200 pounds, and on the main belt 
4,200 pounds. The ends of the countershaft are journaled 
in sliding boxes connected by equalizing levers which cause 
both ends of the shaft to move alike. The pulleys are so 
proportioned that the dynamo makes fifty revolutions to 
one of the wheel. The speed of the dynamo at full load is 
500 revolutions per minute, and its normal capacity at full 
load is 12,000 watts. 

The automatic switching devices are arranged so that 
the dynamo goes into effective action at 330 revolutions a 
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This shaft is 20 feet long and 64 inches in 
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minute, and an automatic regulator is provided which does 
not permit the electromotive force to run above 90 volts at 
any speed. The working circuit is arranged to aatomsati- 
cally close at 75 volts and open at 70 volts. The brashes 
on the dynamo are rocked automatically as the load 

The field of the dynamo is slightly compounded. "Tbe car- 
rent passes from the dynamo to contact shoes of polished 
and hardened steel carried by & cross bar on the tower, 
wbich shoes slide on annular plates surrounding the gud- 
geon.  Conductors extend underground from these plates 
tothe dwelling house. To guard against mart 

wind pressure, the tower is provided at each of its corners 
with an arm projecting downwardly and outwardly, and 
carrying a caster wheel very near, but not in contact with, 
the circular rail concentric with the gudgeon. Ordinarily, 
these caster wheels do not touch the rail, but when the 
wind is very high, they come into contact with the rail and 
relieve the gudgeon from further strain. 

In the basement of Mr. Brush's house there are 408 
secondary battery cells arranged in twelve batteries of 34 
cella each ; these 12 batteries are charged and discharged 
in parallel ; each cell has a capacity of 100 ampere hours. 
The jars which contain the elements ofthe battery are of 
glass, and each cell has its liquid covered with a layer of 
* mineral seal" oil, a quarter of an inch thick, which 
entirely prevents evaporation and spraying, and sappresses 
allodor. The automatic regulating devices are shown in 
one of the views of our engraving. At 1 are shown the 
voltmeters and ammeters employed in measuring the 
charging and discharging currents.; at 2 is shown a series 
of indicators, one for each battery ; 3 represents an electri- 
cally operated switch by means of which the current may 
be turned on or off the house mains by pressing push but- 
tons in different portions of the house; 4 representa a 
groune detector, which is connected with the centre of the 

attery and with the ground, so that should the conductor 
upon either end of the battery be grounded, the fact will 
be indicated by the movement of the index in one direc- 
tion or the other from the zero point of the scale, thus 
showing not only that the battery is grounded, but indicat- 
ing the grounded pole; 5 is à leakage detector connected 
up with the lamp circuits, and arranged to show any 
leakage from one conductor to the other ; at 6 is shown a 
compound relay for operating the automatic resistance 
shown at 7. This resistance is placed between the bat. 
teries and the house mains, and is arranged to keep the 
voltage on the lamps constant at all times. In this devioe 
the resistance is secured by means of powdered carbon 
placed under varying pressure, the necessary movement 
being made by means of hydraulic pressure under the con- 
trol of the relays. 

The house is furnished with 350 incandescent lights, 
varying from 10 to 50 candle power each. The lamps 
most commonly used are from 16 to 20 candle power ; 
about !00 incandescent lights arein every day use. In 
addition to these lights there are two aro lights and three 
electric motors. It is found after continued use of this 
electric plant that the amount of attention required to 
keep it in working condition is practically nothing. It has 
been in constant operation more than two years, and has 
proved in every respect a complete success. | 


THE ELECTRIC LIGHT AS A PROTECTION TO WOMEN. 


Thecity council, of Appleton, Wis., has passed a resolution to the 
effect that the city in future must belighted with electricity in 
place of gas, which is used at present, owing to the fact that во 
many women are insulted nightly on account of the poorly lighted 
Streets. The city was also authorized to borrow $43,000 with 
which to carry on the improvements. 


POSTAL TELEGRAPHS. 


A special dispatch from Washington of December 16 says that 
the House Committee on Post Offices has resolved to report to the 
House a resolution setting apart January 6 for the consideration 
of the Postal Telegraph bill. 
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_ Over one hundred men, of the highest ability as original inves- 
tigators, have toiled an average of ten years each, at the problems 
of magnetism, thus making an aggregate of one thousand years of 
successful search in this rich mine of natural truth.—Alfred M. 
Mayer. 


THE HENRY AS THE UNIT OF INDUCTANCE. 


T has often been remarked that modern science is 
becoming overburdened with units and that in the 
department of electricity especially this tendency is being 
carried almost to excess. We think, however, that no one 
who ponders upon the importance of well established 
standards and the frequency with which they are used in 
actual practice as well as in theoretical discussions, can 
deny their great utility, and, indeed, absolute necessity. The 
great advances which have been made in alternate current 
machinery and the studies which are based upon them 
have long made it desirable to establish a unit of induct- 
ance. This was done at the late Paris Congress, but the 
name selected for the unit, the quadrant, not being in con- 
formity with the general designation of electrical units 10 
which the names of great electricians have been employed, 
the Henry was very properly suggested and endorsed by 
the American Institute of Electrical Engineers, and has 
indeed already been introduced and familiarized by writers 
on the subject. Having determined upon the adoption of 
a name it now becomes necessary to establish the value of 
the working unit, and here, as will readily be seen, a diver- 
sity of opinion isliable to occur. 
the unit of inductance is well determined and defined and 
can of course not be altered, but in view of thelarge range 
of inductance found in apparatus existing in actual prac. 
tice, there is a question as to the value to be assigned to 
the most convenient working unit of inductance. The 
subject has been presented in & masterly manner by Mr. 
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Kennelly in his paper read before the Institute of Elec- 
trical Engineers in which he gives a résumé of the history 
of the unit and to which he adds a large number of exam- 
ples upon which the selection of a working unit may be 
based. Mr. Kennelly, it will be noted, inclines to the 
belief that the thousandth of the earth quadrant or henry 
would be the most eligible, as being nearest the mean of 
the values generally found in practice. Whether this value 
as the working unit be adopted, or not, seems to us of 
lesser importance than the preservation of the term henry 
as the unit which is directly related to and derived from 
the other established units. We may in fact distinguish 
three classes of units: First, the absolute unit; second, the 
practical unit; and third, the working unit. In several 
cases the ab:olute and practical units now existing coin- 
cide in value, but in others they differ and we think that 
in the case of the henry the same rule ought to be followed 
that has heretofore been pursued, so that the interdepen- 
dence of the unit system will remain unbroken and the 
term henr; will always be directly related to the other 
units. Lapse of time may dictate, as has recently been 
proposed in the case of the ampere, a change in the value 
of the work.. z unit, so that if designated by the term, henry, 
considerable difficulty would be experienced in ita adop- 
tion, not to speak of the confusion which an old unit and a 
new unit designated by the same term would bring about. 
Mr. Kennelly has so clearly stated the case that the dis- 
cussion which isto follow shortly will, we hope, be as 
thorough as the present situation permits. 


ELECTRO-DEPOSITION OF COPPER. 


IN our issue of Nov. 19 we pointed out several errors 
into which our esteemed contemporary, the London Ёес- 
trical Review, had fallen in its discussion of the economy 
of the electro-deposition of copper. The points to which 
we drew attention related solely to matters of practice 
and of record. Аз a reply to the errors pointed out 
by us, our contemporary now refers us to а letter 
by one of its correspondents, Mr. Desmond G. Fitz- 
Gerald, which we are told will have the effect of **moderat.- 
ing our transports." We have carefully read Mr. Fitz- 
Gerald's letter a number of times, but fail to find anything 
in it controverting the points made by us. That Mr. Fitz- 
Gerald has thoroughly understood the position taken by us 
is evident from the fact that he devotes seventeen lines to 
a categorical statement of the same and then needs nearly 
two columns to prove that identically the same amount of 
copper is deposited whether there be employed a current of 
a large number of amperes at low voltage, or a smaller cur- 
rent at a correspondingly higher voltage. Mr. Fitz- 
Gerald might have spared himself this trouble, as we fully 
agree with him on this point, which, indeed, is so obvious 
that it should require no special or longwinded explanation 
at this late day. What this has to do with the subject 
under discussion, however, we fail to see, and hence, if this 
be our contemporary’s reply to our criticisms we must be 
allowed to consider them as still unanswered. The refer- 
ence by our contemporary to the similarity of Mr. Stepney 
Rawson’s criticisms to those contained in our editorial 
remarks we may pass over as beneath notice, unless a 
pleasantry be intended. If so, we fail to see the joke. 
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THE POSTAL TELEGRAPH “MOVEMENT.” 


THE movement to place the telegraphs of the country 
under government control is but another form of the agita- 
tion that is intended- to place in the hands of municipa] 
bodies the ownership of gas and electric light plants, street 
ear lines, water works and other necessities or conveniences. 
It is with a recognition of this fact, evidently, that Mr, M. 
J. Francisco, of the National Electric Light Association, 
has made an argument at Washington, before the Post 
Office Committee of the House, in reply to the argument 
of Postmaster-General Wanamaker favoring a limited 
postal telegraph service. A copy of Mr. Francisco’s ad- 
dress has come into our possession, and we can but con. 
gratulate him on the able and effective plea he has made 
for freedom of private enterprise, basing his argument as 
he does on fundamental reasons for a broad, comprehensive 
and clear-cut policy that shall declare itself opposed to 
government ownership of any undertaking that is essen- 
tially commercial in its nature, 

Unless we printed the whole of Mr. Francisco’s argu- 
ment, it would be impossible to give all the points he 
makes against Mr. Wanamaker, they are so numerous and 
so good, but reference to one ortwo is in order. Thus, for 
example, the Postmaster-General has claimed for his * lim. 
ited” scheme the “ strong endorsement of the press of the 
country." Well, out of 289 articles brought to his notice, 
no fewerthan 209 are for postal telegraphy and 80 are against 
it! But as Mr. Francisco shows, a great many of the 
articles are not editorial expressions at all, but are fre- 
quently reports, correspondence, or copies of other arti- 
cles. And then, to delude onesself into the notion that 209 
such articles in 144 papers, many of them utterly obscure, 
represent the “strong endorsement” of the American 
press ! 

Mr. Wanamaker stated also that he had received, with. 
out any effort on his part, memorials of some twenty-five 
or thirty boards of trade or chambers of commerce sup- 
porting the limited plan. But, as Mr. Francisco shows, 
this resulted wholly from the work of the New York Board 
of Trade and Transportation, and, as a matter of fact, the 
model resolution sent out for adoption was not for the 
“limited” plan but a committal to the plan of outright 
government ownership. Here again the paueity of num- 
bers i8 really striking. "This handful of organizations does 
not represent the sound judgment of the business com- 
munities of America. It may be asserted beyond all doubt 
or fear of contradiction, that the vast majority of the 900 
boards of trade and chambers of co'umerce have not sup- 
ported the limited plan and would not favor it as a “ first 
step in the right direction" of spending $150,000,000 in 
the purchase of the telegraphs and telephones of tbe 
country. 

Mr. Francisco also does a service in bringing forward the 
utterances of postmasters general who have pronounced 
against government telegraphs, and in demonstrating how 
feebly after all the “ will of the people has been mani- 
fested before Congress in public speech and statement 
during the last twenty years." The talk about the popular 
will is absurd. Postal telegraphs are the very last thing 
one hears talked about by the people. 

There has been a little disposition of late years toward 
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the extension of State agency by enthusiastic theoretic 
people acting, as Herbert Spencer says, “on the tacit 
assumption that a government moulded by themselves has 
some efficiency beyond that naturally possessed by a cer- 
tain group of citizens subsidized by the rest of the citizens," 
and to which they ascribe marvelous powers for doing 
multitudinous things quite beyond the reach of the ordi- 
nary, unofficial mortal, But, fortunately, there is still, on 
the other side, a robust belief that officialism is best when 
ata minimum. The truth is that anything done by the 
Government is apt to be done more badly and more slowly 
than if it were done by private individuals directly interested 
to secure success. Telegraphs would be no exception to 
the rule. And looking at the wider range of the same 
principles, applying as they do to electric light plants and 
electric railways, we are heartily with Mr. Francisco in his 
campaign against the scheme of the Postmaster-General. 


MAGNETO-OPTICAL CURRENTS. 


THE correlation of the forces of nature is now so well 
established that the recent note of Prof. Sheldon on the 
magneto-optic generation of current, effected by reversing 
Faraday's experiment on the rotation of & beam of polar- 
ized light by the current, might well have been accepted 
as the result of legitimate & priori reasoning sustained by 
experiment. We must, therefore, confess to some surprise 
at the negative results obtained and reported in our col- 
umns this week by Prof. C. F. Braokett and Mr. S. T. Dodd. 
It is true that they point out the defects in the methods 
employed by Prof. Sheldon, due to the presence of eleotric 
currents whose influence masked the effects sought for, 
but we were hardly prepared to learn that tbeir results, 
when the lime light was employed, were entirely negative. 
Granting the correctness of the results, one cannot help 
thinking that some effect is produced, but that even our 
most delicate instruments are not sufliciently sensitive to 
indicate, let alone measure, it. It is to be hoped that the 
question here involved will be made the subject of further 
study and research so that some definite conclusions may 
be reached. | 


The Voltmeter as a Testing Instrument. 


THE drop.in-potential method of testing is so simple 
that it has become the favorite one in the laboratory for 
many kinds of electrical testing, but the delicacy required 
in instruments to ensure accuracy has heretofore largely 
debarred this excellent method from use in the factory and 
central station. The Weston voltmeter, which has deserv- 
edly won a high reputation for accuracy, makes it possible, 
however, to perform a number of tests with an accuracy 
sufficient for all practical purposes and with the most 
simple auxiliary apparatus, and our readers will therefore 
be interested in the article by Mr. Osborn P. Loomis, 
which describes the use of the voltmeter in a number of 
tests of almost daily occurrence in the workshop and 
station. For those to whom the use of the reflecting gal- 
vanometer presents difficulties, the methods described by 
Mr. Loomis will prove of much benefit, the great porta- 
bility of the instrument making it of additional value in 
out-door work. 


тоо 


INDUCTANCE AND ITS PROPOSED UNIT THE 
HENRY.! 


BY A. E. KENNELLY, 


PERHAPS the greatest discovery of Faraday's long career of 
scientific research was that of electro- netic induction in the 
year 1881, when he first brought to light the influence exerted by 
a magnet or a current upon surrounding matter when subjected 
{о a change of magnetic potential. Oersted had shown that а 
conductor carrying a current exercised electro-magnetic influence 
at a distance, апа Ampere had ennunciated those simple and 
beautiful laws this influence is admitted to obey, but Faraday's 
discovery was a great step; it revealed the action of magnetic 
force in apparently empty space; it inau ted that dee 
sight into the mechanism, still only dimly guessed, which con- 
nects matter with all other matter in space; and it invested the 
all pervading ether with a dignity and power that in the hands 
of many great men since his time has probably paved the way 
for our future comprehension of magnetism, gravitation, and 
radiant energy, while making the hypothesis of action-at-a-dis- 
tance a mere mathematical conception and process of thought. 

The development of this discovery of electro-magnetic induc- 
tion has practically created electrical engineering, for it is to 
machinery operating by electro-magnetic induction that we owe 
nearly every branch of electrical industry except, perhaps, tele- 
graphy, the forerunner of all; and the condition of modern 
electrical engineering is such that the units and nomenclature 
relating to steady currents and permanent magnets is insufficient 
for practical requirements, and the conditions developed by 
variable currents and magnets demand the establishment of 
engineering practical units for the purposes of convenience in 
expression and computation. 

Foremost among these required units is that of inductance, or 
as it is commonly called the co-efficient of induction. This in- 
ductance is a property fully as essential to every electric conduct- 
ing circuit as resistance and electro-static capacity, and the in- 
ductance of a circuit when conveying variable currents is often a 
far more important factor in regulating the flow than the ohmic 
resistance. In fact we know that Ohm’s law does not apply to a 
circuit so long as the current is unsteady, unless the inductance of 
the circuit or the counter electro-motive force it involves be in- 
troduced into the expression. | 

In conformity with the conventional and so-called absolute 
units of electro-magnetism, an inductance is a length and 
theoretically can always be computed from the geometrical re- 
lations of a circuit; that is to say, if the distance of each point 
from all other points of a circuit be measured, or inferred, in 
inches or centimetres, the inductance of the circuit will be some 
definite number of inches or centimetres, capable of being de- 

termined by a 55 if not a convenient process of summation. 
If the circuit, however, be associated with iron or other magnetiz- 
able matter, then the magnetic permeability of the environment 
will enter the terms of summation as a multiplier. In the abso- 
lute centimetre-gramme-second system of units, inductance will 
be necessarily expressed in centimetres, and the centimetre is 
thus the nacural scientific unit, although unsuited to the require- 
ments of electrical engineering. 

It may be well to notice that inductance is only conventionally 
and perhaps not essentially a length. Professor Ricker has 

inted out *that the multiplication of the permeability 

actor with the length factor is always tacitly, if not expressly in- 

volved, even when the circuit considered is far from magnetizable 
matter in the ordinary sense; that is to say when residing in a 
medium of unit permeability, and therefore the nature of in- 
ductance is not merely length, but length multiplied by permea- 
bility, while physics has not yet decided whether permeability is 
the simple numerical factor at present assumed, or a function of 
length, mass and time. Until this question is settled, the real 
nature of inductance must be considered as doubtful, and the 
fact that inductance will probably, in any event, be always 
measured by lengths is no more validly an . as to its 
nature, than the usual determination of a y's mass by the 
earth's gravitational force upon it is an argument that mass is a 
force. "However, the question is one of theory only, and does 
not affect the consideration of the practical unit. 

As has been pointed out by Dr. Sumpner, “there are no less 
than three ways of defining the inductance of a circuit, or a por- 
tion of a circuit, and the three definitions are equivalent when 
the permeability of the magnetic medium is unity, but are not 
generally equivalent in the opposite event, being then only re- 
lated in & deflnite manner by the magnetic properties of the 
medium. In other words, the inductance of a hollow solenoid of 
copper wire, placed in а vacuum and far from all iron, has the 
same numerical value in each of the three definitions, but if an 
iron core be inserted in it, its inductance will depend upon the 
definitions elected, and will only be capable of interpretation from 


1. A paper read at the 52d Meeting of the American Institute of Electrical 
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its value in one to its values in the others, by ta into account 
the characteristic permeability curve of the iron, and the conditions 
of the measurement. 

For convenience and general use, however, the secondary defi- 
nition of Sumpner and Fleming“ is probably the best to adópt, 
and valuations in the other two can be reduced if necessary to thi 
when the data for so doing are available. 

The inductance of a circuit or portion of a circuit, is then the 
ratio between the total induction through it to the current produe- 
ing it. Thus taking a simple helix of five turns carrying a current 
of two units, and assuming that 1,000 lines of force,“ passed through 
the central turn, of which owing to le e, only 900 thread the 
next adjacent on each aide, and again only 800 through the end 
turns, there would be 800 -+ 900 + 1,000 + 900 + or 4,400 
linkages of lines with the wire, and this being with 3 units of 
current there would be 2,200 linkages with unit current, and 
consequently the self inductance of the helix would be 2,200 
centimetres. (Fig. 1.) i 

The fact that such helices are used in galvanometers, and tbat 
the magnetic force at any point within them is admitted to be 
proportional to the strength of the traversing current, renders it 
evident that had the current in this case been one unit, 2,200 lines 
linked with the coil would actually have been produced. Sup- 
posing, however, that the helix had been wound upon an iron core. 
the total number of linkages with the same two units of current 
would have been greatly increased, perhaps ur or to 
88,000 and the inductance then by the same rule would be 44,000. 
In this case one unit of current would not in all probability re- 
duce the number of linkages to 44,000, the exact number would 


Fig. 1. 


depend upon the characteristic curve of the iron core, and the de- 
gree of saturation, so that it would now be necessary to state the 
conditions of the measurement along with the result, in order to 
convey a clear and definite meaning. 

It appears anomalous at first sight to state the above induct- 
ances in centimetres when they are derived from the number of 
lines of force, but it is to be remembered that the total number of 
linkages is divided in each case not by a mere numeric, but by a 
current, and this quotient can be proved to be a length in the ex- 
isting system of dimensions. 

In the same way the mutual inductance of two conductors is 
the ratio of the total induction through one of them to the 
strength of current in the other producing it. Suppose two coils 
of copper wire to be held in free space far from iron, and let one 
of them be traversed by a steady current of say four units. Of 
all the lines of force issuing from this coil, suppose 500 pass 
through the other coil. For simplicity, imagine the second or re- 
cipient coil to be composed of eight turns so disposed that the 500 
lines pass through all in succession. There will then be 4,000 
linkages of lines with that coil, and the mutual inductance of the 
two will be 4,000 + 4 or 1000 centimetres. It is interesting to 
notice that the same result would be reached if the second coil 
had the current and the linkages were counted in the first, the 
pair being mutually conjugate in this respect provided they 
reside in a medium of constant permeability. 

Thus far we have only considered the centimetre or abeolute 
unit, whose unfitness for practical use is evident, since the smallest 
inductance that is at present known to engineering amounts to 
several thousand, while the average values met with are counted 
in millions of centimetres. It would of course be ible to name 
suitable units from the metrical system of lengths, but it is the 
proposal of this Institute to adopt the word Henry as the practi- 
cal unit, in honor of the man, who beyond all doubt, was among 
the foremost to extend the knowledge thus far possessed of self 
and mutual inductance. 

If the selection of the practical unit were entirely free and 
subservient only to practical requirements, so that its magnitude 
should express ordinary values in digits with fewest decimals on 


4. The Alternate Current Transformer," by J. A. Fleming. Vol. 1 85. 
5. The term line of force here [s used in the sense of a line cf inductina ; the 
distinction being necessary when the lines pass through iron. 
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the one hand, or large numbers on the other, there seems most 
reason to believe that the thousandth of the earth-quadrant or 
myriametre would be the most eligible. 


Proposed Name Length Number of Unit. 

. Centimetres 

Henry Earth Quadrant. 1,000,000,0000 Practical Unit. 
100,000,000 
10,000,000 
Millibenry. Myriametre. 1,000,000 
lometre, 100,000 
Hectometre. 10,000 
Microhenry. Decametre. 1,000 
Metre. | 100 
Decimetre. 10 

Centimetre. 1 Absolute Unit. 


Of course large iron machines employing many turns of wire 
linked by dense magnetic fields, would have inductances more 
appropriately expressed in earth quadrants, which might then be 


termed the kilo-henry just as we now have the watt, and kilowatt, 


but there is one restriction which makes such a selection undesir- 
able, and that is the hitherto unbroken system of practical units 
itself. This practical system is a sub scheme of the great interna- 
tional C. G. S. system and especiall ponn for 
tical requirements. It is derived from that parent system by 
the substitution for the unit of length, one thousand million centi- 
metres in place of one centimetre, and for the unit of mass an im- 
palpable entity definite only in thought, the one-hundred millionth 
of a milligramme in place of the gramme. By this substitution in 
the C. G. 8. electromagnetic units, we obtain the hitherto un- 
broken system of the volt, ohm, ampere, coulomb, joule, watt, 
and farad. Even these units аге not always the most convenient, 
witness for example the micro-farad in common use, whose prefix 
is maintained simply in deference to the harmony of the system, 
for the farad isa capacity that existe only in imagination ; the 
capacity of the earth itself being only about 700 microfarads, and 
of the sun, or rather à sphere having the apparent dimensions of 
the sun, being only about 76,000 microfarads. On the other hand 
a proposition has lately been made to infringe the system by 
making the volt, the ampere and the watt, ten times their present 
values, on the ground of practical convenience. However, atthe 
nt time, it would surely be unadvisable to attempt the pre- 
cedent of infringing a system that has hitherto been supported 
by time, custom, and international Congress. 

In this practical system, the unit of inductance must be 1,000 
million centimetres. That is an earth-quadrant or the distance 
from the pole to the equator, measured on the meridian of Paris. 
Strictly speaking, it is only the quadrant of the French standard 
earth, which is about one-hundredth of one per cent. shorter than 


the acknowledged actual earth-quadrant, according to the best. 


determinations, but the fact of the latter being 10,001 kilometres 
instead of 10,000, is a matter of precision in definition only and in 
no way affects the practical unit. 

As regards the history of the subject, it would appear that 
prior to 1887, measurements and deductions were confined to 
scientific works, and were expressed in absolute units—centi- 
metres. In that year—however,.a paper was read before the 


British Institution of Electrical Engineers by Messrs. Ayrton and: 


Perry,’ who invented and developed a practical measuring instru- 
ment for the measurement of inductance, who, aided by Dr. 
Sumpner, made important contributions to the literature of the 
subject, and who proposed a name provisionally for the practical 
unit. 
implying the fact that the product of the two was the length 
алал! to the practical unit. They drew attention to the fact that 


since the Paris Congress of 1884 had fixed the standard legal ohm 


as the resistance of a column of mercury at zero Centigrade, 106 
centimetres long and one square millimetre in cross section, 
whereas the true ohm was in all probability 106.3 centimetres, or 
one-quarter of one per cent. greater, the inductances measured 
in the manner they suggested from seconds and legal ohms, would 
bein terms not ofthe standard earth quadrant of 10,000 kilo- 
metres, but of legal earth quadrants 9,978 kilometres in length. 
"The difference practically is not very great, but to avoid error or 


confusion in definition, they advocated provisionally the term. 


secohm, in place of quadrant. 

The Paris Congress of 1889 adopted the ''quadrant" as the 
practical unit of inductance defining it as 1, million centi- 
metres. 

The practical range of inductances is second only to that of 
resistances, and the latter we know from a few microhms up to 
thousands of megohms. The smallest inductances are those of 
Hertz resonators which descend to the order of metres. Excluding 
these, however, the smallest are haps met with in measuring 
instrumenta intended to have negligibly small inductance, such as 
doubly wound resistance coils, Cardew voltmeters, and the like. 
These descend to the order of decametres, and can generally be 


6. The Electrician of London, Sept. 19th, 1890, p. 558, Report of British 
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That name was the secohm, a contraction of second-ohm, 
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expressed as such without prefixing decimal points. It is evident 
that the term microhenry would suitably apply to their designat 
tion. At the other end of the scale we find large induction ma- 
chines linking dense fields with many turns of wire, and reaching 
inductances of hundreds or even thousands of henrys.  Interme- 
diate between these limits, there exists a large class of circuits 
having many turns but little iron, or clad in iron with few turns 
of wire, and these seem to be best expressed by the term milli- 
henry, equivalent to the myriametre. | 
With the object of setting forth the advantages to be derived 
from the use of this nomenclature, it may be permissible to adopt 
it provisionally in describing the measurements that follow. 
These measurements have been made on different types of appa- 
ratus at different times and by different methods, so that they 
represent mean values from several observations in many cases, 
but allowance must be made for the variations of standard and 


In telegraphy, the inductance of an ordinary Western Union 
140-ohm relay is about three henrys with the armature drawn 
well back, and nine henrys with the armature pressed against the 

es ; in the latter case, of course, the magnetic reluctance of the 
iron circuit is a minimum, and the same current in the coils 
causes three times as many lines to circulate through the iron. 
At the position of the armature in ordinary adjustment the 
inductance is about five henrys. 

The inductance of an ordinary standard 10 relay is from 200 
to 500 millihenrys, according to the position of the armature 
relatively to the poles. 

The inductance of an ordinary sounder is similarly from 25 to 
50 millihenrys. These inductances are the values obtained with 
ouly a few milliamperes through the coils, and since the path of 
the induction is largely through iron, the inductance varies with 
the strength of the current used. Practically, however, the varia. 
tion is small within the range of current at which instruments 
usually operate. 


SUBMARINE TELEGRAPHY. 


The inductance of a mirror speaking galvanometer of the 
ordinary type having 2,950 ohms was found to be 8.0 henrys. 


TELEPHONY. 


The inductanoes met with in tbe ordinary long distance tele- 
phone apparatus are as follows : 

The call bell 80 ohms and 1.4 henrys. 

The magneto armature 550 ohms, and from 2.7 henrys with 
the plane of the coil in the line joining the poles. to 7.8 henrys 
when the iron core joins the poles, the plane of the coil being 
then at right angles to the magnetic flux. 

The induction coil primary 0.28 ohm and 3.5 millibenrys. 

Secondary 164 ohms, and 784 millihenrys. 

The inutual inductance between the coils 60 millihenrys. 

The Bell telephone receiver 75 ohms and from 75 to 100 milli- 
henrys. The removal of the diaphragm from an ordinary tele- 
phone of this type reduces the inductance about 35 per cent. All 
these inductances are due to currents of a few milliamperes only. 
As regards the inductance of aerial line wires, it is to be regretted 
that measurements are not yet forthcoming, and indeed the ex- 
perimental determination is attended with some difficulty, owing 
to stutic capacity and imperfect insulation. In the absence of 
direct measurements, theory indicates that the inductance of over- 
head copper wires depends upon the elevation above the ground 
as well as upon the diameter. In the case of iron wires as used 
in telegraphy, the permeability of the iron enters as an additional 
faotor. The folowing HoN of inductances for copper wires, is. 
based upon a formula first given by Clerk Maxwell.“ It is to be 
hoped that experimental evidence may shortly be collected cor- 
roborating these results : 

The inductance of iron wires, in the absence of measurements, 
is almost too doubtful to justify calculation, being perhaps 10 
times more than the inductance of copper wires under similar 


conditions. The difficulty in their case lies in assigning the proper 


value of permeability. 


ELECTRIC LIGHT AND POWER. 


Dynamos and dynamo-electric machinery are of courae gener- 
ally characterized by large inductances. 

The inductance of the tield magnets of a dynamo may have any 
value depending on the size and voltage of the machine from one 
henry up to 900 henrys. 

The inductance of an atmature may similarly vary from 20 
millihenrys up to 50 henrys between brushes. One millihenry is 
a fair average value of the inductance of one section of an arma- 
ture. Armature iaductances depend not only on the strength of 
the measuring current, but also upon the strength of the field, 
and whatever influences the permeability of the core. | 

The inductance of an alternating transformer varies from a 


primary of 400 millihenrys, a secondary of one millihenry and 


mutually 20 millihenrys with a transformation ratio of 20, up to 
corresponding values perhaps 100 times as great. 


—— —ů——ö' аай 
9. Clerk Maxwell, Electricity and Magnetism," 2nd Edition, Vol. І p. 293, 
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TABLE оғ ІМОССТАКСЕЯ ОР Copper Tara Line WIRE, PER KILOMETRE AND 
Mix. ғов DIFFERENT DIAMETERS, AND ELEVATIONS ABOVE THE GROUND. 


Elevation Elevation Elevation 


Diameter | оа | ES ground || above ground || above ground 
of wire. | 400 cms. or 700 cms. or 1000 ems. or 1800 cms. or 
16.1 ft. 98 ft. 82.8 ft. 42.7 ft. 
£ | 8 or | Millihenrys or || Millihenrys or Millfhenrys or 
© i | ametres, yriametres. || Myriametres. yriametres. 
5 | 5 r 
AE рж a, alts, || il. | Rts, | ile. р 
0.10 | 0.089 | 1.986 | 3.190 2.100 | 3.398 2.170 | 8.493 2.232 | 8.570 
0.20 | 0.079 1.848 | 2.974 1.900 | 8.154 2081 | 3.268 9.083 | 3.852 
0.90 | 0.118 1.766 | 2.842 1.878 | 8022 1950 | 3.138 2.002 | 8.222 
0.40 | 0.158 |. 1709 | 2.750 | 1.821 | 2.980 1.802 | 3.045 1.945 | 8.190 
0.50 | 0.197 |: 1.664 | 2.678 | 1.776 | 2.858 || 1.84: | 2.973 || 1.900 | 8.058 
060 |os36 | 1.68 | 261 | 1.740 | 2800 || 1.811 | 2.914 || 1.868 | 9.996 
0.70 | 0.276 1.596 | 256) 1.709 ! 2.750 1,780 | 2.865 1.883 | 2.960 
0.80 | 0.815 1.570 | 2.527 1.682 | 2.706 1.754 | 2.823 1.806 | 2.906 
0.90 | 0.854 | 1.547 | 2.489 1.659 | 2.009 1.730 | 2.785 1.788 | 2.870 
1.00 | 0.894 1.526 | 2.4568 1 638 | 2.635 1.709 | 2.750 | 1.761 | 2.884 
APPARATUS. THE INDUCTANCE OF RUHMEORFF COILS. 


The smallest medical coil in ordinary use has five millihenrys 
in its primary, 100 millihenrys in its secondary, and 20 milli- 
henrys mutually between them. 

A large induction coil 19 inches long and eight inches in diam- 
eter has 0.145 ohms and 18 millihenrys in its primary, 80,600 ohms 
and 2,000 henrys (by two concordant methods of measurement) 
in its secondary, and 163 henrys mutually between then. 

The inductance of a mirror galvanometer may vary from a few 
millihenrys up to 10 or more henrys according to its resistance. 


Two henrys is a fair average for an astatic mirror galvanometer ' 


of 5,000 ohms. 

An ordinary electric bell of 2.5 ohms resistance was found to 
have an inductance of 12 millihenrys. 

There is one point in connection with the self and mutual in- 
ductance of induction coils and transformers, that deserves atten- 
tion owing tothe confusion that occasionally arises concerning it. 
It may be, perhaps, best represented by & numerical example. 
Let a closed Faraday ring of iron 100 centimetres in mean circum- 
ference and 20 square centimetres in uniform cross section, be 
closely wound with a primary coil of 2,500 turns in one layer, 
followed by a secondary coil of 7,500 turns also in one layer. If 
now two amperes be maintained steadily through the primary, 
the magnetic force in the iron will be 47/10 times the ampere- 
turns per centimetre of the iron circuit or 47/10 22, 500 100 
or 62.85. The permeability of wrought iron at this force being, 
say 250, the induction developed per square centimetre will be 
250 & 62.85 or 15,713 lines, and the total induction enclosed by the 
primer coil, neglecting the space occupied by the wire itself will 

20 15,718 or 814,250 lines which traverse every turn of both 
windings. The linkages with the primary will be 2,500 XK 814, 350, 
or in round numbers 786,000,000 and referred to one absolute 
unit of current (ten атре. five times this number, or an 
inductance of 3,930 illion centimetres, that is, 3.93 henrys. 
Similarly the linkages of these lines with the secondary will 
be 2,858 millions, and for ten amperes of primary current 
11,790 millions of centimetres mutual inductance or 11.79 heurys. 
Next suppose the primary current interrupted, and a current 
steadily established in the secondary sufficient to produce the same 
magnetic force in the iron, thus avoiding the complication of a 
changing permeability. As the secondary has three times as 
many turns, the current effecting this will be two-thirds of one 
ampere. The total induction through the iron will now be the 
same as before and therefore the linkages will be equally numer- 
ous. The self inductance of the secondary will be 2, 358, 000, 000 - 
уб, or 35,370, 000,000 centimetres, that is, 35.37 henrys. The mutual 
inductance will similarly be 786,000,0U0+-,%,, or 11.79 henrys, as 
before. It will be found on carrying the reckoning to the neces- 
sary degree of accuracy, that this mutual induction 11.79 is the 
TEC root of the product of the two self-inductances, 3.93 X 

5.91. 

Examination of the steps in this calculation will show that this 
proposition must hold for all closed magnetic circuits uniformly 
magnetized to the same degree when the space occupied by the 
windings is not taken into account. Under the oppose condi- 
tions of open and especially of short iron cores, with large winding 
spaces, the condition usually fails, and the mutual inductance 
may be greater or less than the square root of the self-inductances 
multiplied together. 
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Another reason in favor of selecting 1,000 million centimetres 
as the value of the practical unit or Henry, is the desirability of 
having the time-constant of an electromagnetic circuit 
directly in seconds by ite practical units as in the case of elec- 
troetatic circuite, rather than revert to a unit of inductance that 
would yield the time constant in milliseconds or other fractional 
period of time. The time-constant of a simple electro etic 
circuit, a circuit having inductance and resistance but negligibly 
small electrostatic capacity, is defined as the ratio of its uct- 
ance to its resistance, that is, of its henrys to ita ohms. It is an 
important function, and its consideration presents some remark- 
able analogies between inductance and electrostatic capacity that 
it is interesting to trace. | 

Imagine an inductance coil C without iron to be supplied with 
a Steady current from an electromotive force E of 50 volta. Let 
the inductance of the coil be three henrys, and its resistance 10 
ohms, (Fig. 3.) Ohm's law determines the strength of the cur- 
rent to be five amperes. Now short circuit the terminals of the 
coil very suddenly by a wire across its terminals of negligible re- 
sistance. The current in the coil с does not stop instantly, but 
under the name of extra current is maintained in the coil by rea- 
son of its inductance. According to bae! (A the last dregs of the 
current will never entirely vanish from coil, although after 
the first few seconds the remainder is exceedingly small The 
very first instant after short circuiting, the current continues at 
five amperes by its electro-magnetic momentum, but being unsup- 
ported, its energy is lost thermally in overcoming the coil's resist- 
ance, and it immediately falls. In falling, the lines of force linked 
with the circuit and sustained by the current, are drawn in, cut- 
ting the coil as they recede, thus creating a counter E. M. F. tend- 
ing to prolong the current, and thie process of dwindling current 
with reduction of opposition from the reserve of inductance, 
descend together. The total quantity of electricity that will fow 
through the circuit under the conditions speci may fairly be 
called the charge or discharge of the coil, and it can be readily 
proved that this charge is equal to the quantity that would be 
conveyed by the initial dischargiog current, acting uniformly 
during a time equal to the time-constant of the circuit. In this 
case the discharge commenced at five amperes, and the time-con- 
stant is 0.8 se ond, so that the total discharge will be that due to 
the flow of this current in 0.8 seconds, that is 1.5 coulombs. 

To represent the case graphically, suppose the curve of dis- 
charge in time to be plotted as in the figure. Let the axis ox be 
divided off into seconds, and the axis OY into amperes. (Fig. 3.) 
The discharge commences at five am subsides rapidly at 
first, but at last so slowly that an indefinitely long time must 
elapse before it altogether disappears. The area enclosed between 
the curve and the axis represents ampere-seconds or coulombs to 
the amount of the total charge, and the proposition just stated 
asserts that if the current had continued at five amperes steadily 
for 0.8 seconds, the area of the dotted rectangle so generated YDTO 
would be equal to the total area enclosed between the curves and 
the axes prolonged to the ultimate point of union. 

Curiously enough, exactly the same law applies to the dis- 
charge of a condenser through a circuit of resistance but negligi- 
bly small inductance. The time-constant of the circuit in this 
case, however, being its capacity in farads multiplied by its re- 
sistance in ohms. 

The curve of discharge is of the same type for inductances or 
capacities. It is logarithmic, and finds its prototype in the case of 
the discharge of water in timo, from a tank having a faucet at 
the base, assuming that the rate of escape through the faucet at 
any moment is directly proportional to the preesure, or level of 
water then remaining in the 

The laws which control the outline of this discharge curve are 
identical for condensers or short circuited inductances, and are 
combined in the following enunciation : 


The natural logarithm of the ratio of the ) full charge | 


initial current 


residual charge 


to the | achat current 


at any instant is the quotient of 


the time during which discharge has been in progress by the time 
constant of the circuit. 

In this statement two reservations are necessary. 

The electrostatic circuit must be free from all appreciable in- 
ductance, and the electro-magnetic circuit must contain negligi 
bly small electrostatic capacity. It was first pointed out by Si 

illiam Thomson that the discharge of a condenser thro an 
inductance circuit, becomes oscillatory when the inductance ex- 
ceeds a certain critical value. 

When an inductance discharges through a break instead of a 
closed circuit, the conditions become complicated to a degree that 
ue complete practical solution in the present state of knowl- 
edge. 

At the period of natural discharge equal to the time constant, 
an inductance or capacity charge or current will have fallen to 
96.8 per cent. of its initial value. 

Similar propositions relate to the charging currents and quan- 
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tities. In the above instance, after the coil has completely dis- 
charged, remove the short circuiting wire. The current will 
immediately enter the coil, and the curve of its arrival in time is 
represented in Fig. 4, this curve being only an inversion of the 
preceding. For this reason it is evident that the area above the 
curve now represents the charge, and by an extension of meaning, 
the deficit from full current, such as BC, may be called the charg- 
ing current, since on discharge and reversal of the diagram, this 
will be the discharging current at the same lapse of time. In 
fact, the current ac is doing work in heating the coil, the deficit 
from ultimate current Bc being only active in increasing the 
electro-magnetic momentum of the circuit, and work is reall 
stored in the coil as though the deficit current did exist. A simi- 
lar but inverted curve of current in time represents the charge of 
а condenser. In each case and under the above restrictions the 
following propositions hold : 


The natural logarithm of the ratio of the \ 1 ue nt | 


( deficit from full charge 
to the l charging current 


of the time during which the charge has been in progress by the 
time constant of the circuit. 

When the charging interval reaches the time constant, the 
charge will have attained 68.2 per cent. of its full value. 

Another relation between simple electrostatic or electro-mag- 
netic circuits and their time-constants ів in their stores of energy. 
The energy of the charge in each case is half the energy that 
would be developed by the initial charging or discharging eurrent 
against the obmic resistance of the circuit in the time equal to 
the time-constant. In the above instance for example, five 
amperes being the initial charging or discharging current, and 


at any instant is the quotient 


б Y c 
| 5 
| | 
| i 
o T X O A X 
1:5. Fig. Fig. 4 


the resistance 10 ohms, the circuit energy of this current per 
second would be 5x5»x(10—250 joules, and during half the time- 
constant the energy thus developed would amount to 0.342502 
or 37.5 joules. This is the electro-magnetic energy stored up in 
the charge. | 

These are not the only analogies that exists between induct- 
ance and capacity, but there are remarkable points of diversity. 
The discharge of extra current of a coil is in the same direction 
as the circuit current, with the condenser it is the reverse. In a 
great many practical instances, the electro-magnet and the con- 
denser are used to annul each other's influence. 

The time-constant of an inductance circuitis generally small for 
the reason that a coil of large inductance has generally many turns 
and therefore high resistance, so that the ultimate ratio of the 
henrys to the ohms is not large. For example, the time-constant 
of a Bell telephone, considered in itself or on short circuit. is from 
the measurement above described, about 0.09+75 or 0.0012 sec- 
onds, and therefore a steady E. M. F. of, say, two volte, impressed 
directly upon euch a telephone would produce in this interval of 
time 63.2% of 2/75 amperes, namely, 169 milliamperes. By adding 
inductanceless resistance to the circuit, however, and raising the 
E. M. F. proportionately, the time-constant would be lessened, 
and the arrival of current accelerated. Strictly speaking this 
reasoning is inaccurate, since the telephone coil surrounds iron, 
but with the small currents usually employed, the iron probably 
does not greatly influence the arrival curve. In the case of dyna- 
mo fleld-magnets, and large ironclad inductances generally, the 
divergence of the arrival curve from that of a corresponding 
simple electro-magnetic circuit is considerable. 

ere are several methods by which self and mutual induct- 
ance can be measured, the selection depending on the magnitude 
to be determined and its nature. The Ayrton and Perry secohm- 
meter or double revolving commutator is perhaps the most gener- 
ally useful. It may be employed in connection with a standard 
condenser, a standard inductance, or apparent change of resist- 
ance with speed. Being used in the Wheatstone bridge, the cur- 
rents it can alternate are necessarily limited in strength. 

For small inductances,!? say, less than one-tenth of a milli- 
реу; the method of Professor Hughes’! or its modification by 
Lord Rayleigh is probably best suited, using two coils of mutual 
inductance and a telephone as tbe observing instrument. 

The inductance coils are usually in the form of two concen. 


, a Journal of Institut ion of Electrical Engineers, London Journal, Jan. 


11. For another method of measuring small inductances with an alternating 
current, see an article by C. Steinmetz in Jhe Electrical Engineer, Vol. x. 


Nos. 190, 13]. Nov. 1890, 


THE ELECTRICAL ENGINEER. 


708 


tric rings, the inner being capable of rotation about the common 
vertical. The mutual inductance of such a pair of coils is a com- 
plex function of the dimensions and the angles between the 

lanes at which the coils may be set. It is usual to calibrate the 

nstrument by separate measurementa of the inductance at dif- 
ferent angles. A simpler arrangement however, for mutual in- 
ductance is a short solenoid in the bridge circuit superposed 
coaxially upon a long solenoid in the battery circuit. Adjust- 
ment to silence in the telephone for interrupted currents is then 
made by including in the bridge circuit a greater or less number 
of turns in the outer solenoid. The mutual induction is then 
very nearly proportional to the number of turns so included, and 
by suitable proportions in construction, the accuracy can be car- 
ried as far as the telephone for the receiver will permit. 

For the measurements of inductance in coils on iron.machin- 
ery, the ballistic galvanometer is frequently employed, either by 
the method of discharge for self inductances, or induced quantity 
with mutual inductances. Mutual inductances connected b 
closed iron circuits present noJlifficulty when great accuracy is 
not гейге, Bince, as already observed, the self inductances аге 
calculable in these cases when the mutual inductance and the 
number of turns in the coils are known. It is much more difficult, 
however, to measure the self-inductance of the field-magnet of a 
dynamo when the armature is removed, and when currents of 
the normal exciting strength are used in the measurement. The 
best attempt has been made apparently by observing the discharge 
effects of gradual small changes of a strong current passing 
through the coil, in circuit with a specially arranged Wheatstone 
bridge.!* If it were of sufficient practical importance, however, 
to measure such inductances with powerful currente, a recording 
instrument might be tried, having a very light and swiftly mov- 
ing pointer, leaving a trace of its motion on a strip of moving 
paper like Sir William Thomson’s siphon recorder. If such a 
pointer was arranged to give an amplitude of movement at right 
angles to the paper strip, in proportion to the current traversing 
the coil, it would register the curve of discharge when the coil 
was short-circuited, in the manner described above. On a suffici- 
ently enlarged scale, corrected perhaps for residual inertia in the 
moving parte, this curve would give not only the total quantity 
of discharge, but its deviation from the logarithmic line of simple 
electro-magnetic discharge, would give the means of determin- 
ing the characteristic of magnetization in the iron. 

. Of far lesser D than the selection of the practical 

inductance unit, but still well worthy of separate consideration 

is the selection of appropriate symbols to represent the unit brief- 
ly. It might perhaps be advantageous to represent the henry by a 
capital H.. and the millihenry by the plain letter h. This notation 

would enable such an inductance as 50 henrys to be written as 50. 
H, and 50 millihenry as 50 h. The microhenry occurs so seldom 

that it would probably not need a symbol. 

All measurements of precision should employ true ohms and 
not legal ohms in the computations. The best existing value of 
the true ohm is 1.0028 legal ohms.!* 

. The correction is practically so small that it can best be car- 
ried out by altering the nominal standard temperature of the re- 
sistance coils adopted. These temperatures should be increased 
by 9.4°C for platinum-silver, 6.5°C for German-silver, and 18.5^C 
for platinoid. Thus a resistance box with platinum coils stand- 
ardized for legal ohms (of 106.0 cms.) at 15°C would give true 
ohms of 106.8 cms. at 24.4°C as the best approximation, and this 
would be the standard temperature of the box for use in precise 
measurements of inductance. 


STORAGE CARS FOR WASHINGTON. 


It has been definitely determined by the Metropolitan Street 
Railroad Co., of Washington, to change its motive power from 
horses to electricity, and the storage battery system has been 
adopted, Mr. C. O. Mailloux, the well-known electrical engineer, 
being engaged to carry out the work and to embody all possible 
improvements in methods of construction and operation. Mr. 
Mailloux has already had a storage car running with much suc- 
cess over the company's lines, and now has the task of getting 40 
cars ready for service, with full equipment. Thecompany voted on 
Dec. 11 to increase its capital stock $500,000 to carry out the 
change, and will process to build two power houses, for one of 
which, to run the F street line, property has just been secured. 
All the cars will be new, and all the tracks, (оо, 60lb. grooved rail 
being now in course of laying. The directors of the Metropoli- 
tan Railroad Company, upon whom will devolve the execution of 
this plan that means so much for the cause of rapid transit in 
Washington, are Messrs. George W. Pearson, president; A. A. 
Wilson, vice-president, and Dr. Daniel B. Clark, John Cammack, 
A. A. Thomas, Robert Beall, and Robert D. Weaver. 


Mr. W. F. SHERMAN.—The death is announced at Lowell of 
the above-named inventor, who was greatly interested in questians 
and problems of rapid transit. 


— — — — 


A Sumpner. y 8 before the British 
Ж о mmlitee on Electrical Standerds read ore the 
Association, Sept. 1890. See the London Electrician of Sept. 26th, 1890. 


104 


EUROPEAN CORRESPONDENCE. 


LONDON. 


Electric Lighting of a Thread Factory.—Meetings of Companies.— 
Telephones.—Trial of Electric ‘Meters.—Paria Companies. Watt 
vs. Maxim Weston.—Paper on Electrie Lighting Progress.— 
Tramways. 


THE whole of the immense buildings used by Messrs. Barbour 
& Co., Hilden, Ireland, for the manufacture of thread have been 
fitted throughout with electric light. As showing the gigantic 
scale of this concern, one may mention that the buildings occupy 
a space of thirty-five acres, and over 5,000 workers are employed. 

The meetings of electrical companies have been numerous 
during the past few days. Fowler Waring Cables shareholders 
dropped in to ascertain the date of probable dividends. The 
chairman met them with statements of delays (not specified), 
which were now overcome, a good factory had been secured, an 
able manager was running it and the directors expected from 
that day there would be nothing but plain poi It is a re- 
markable fact that the position of a company looks brighter and 
sounder on the day of the annual meeting than at any other 
period subs2quent or previous. 

The Electric Construction Corporation held its first annual 
1 on Monday. The VV Eo V 
t the company possessed patents of undou value, which 
although undeveloped, would in the hands of subsidiary compa- 
nies now formed, prove a solid source of income. 
their transactions looked very flourishing indeed, but he hoped 
shareholders would support the policy of the directorate in the 
decision not to apply any profits of the sales of patents to the 
credit account, until the patents had been written off. They were 
carrying on at Wolverhampton and Millwall continuous experi- 
ments. A notable one was the extraction of phosphorus by 
means of electricity. In view of the progress of electric lighting 
in England and probable contracts, it was decided in order to 
secure increased business to make an issue of £100,000 of deben- 
tures bearing six per cent. 

Reuter’s Telegram Company are taking advantage of that 
clause of articles of association which enables any commercial 
undertaking to make money out of work as widely different as the 
supply of public electric lighting and the washing of private 
linen. It is intended to take up an international advertising 
agency by means of their cables. | 

The National Telephone Company will pay in a few daysa 
dividend of five per cent., which is the last before the expiring of 
the patents held by them with peculiar injudiciousness for a good 
many years. During ер the bearing towards customers 
has slowly if silently created a host of enemies whose ill feeling 
and bitterness will act with great influence on future develop- 
ments of this concern. Their position isanalogousto that of King 
John. and the charter of liberty for the users of the telephone 
may be said to date from July of 1891. In answering a question 
in the House of Commons, on Monday, with reference to the tele- 
оше Mr. Raikes, the Postmaster-General, ri hire a hope that 

e would be able before long to announce the decision of the 
Government with regard to licenses for telephone exchanges. 

Last year a trial of electric meters took place in the city of 
Parie, which was postponed to thia year. There are now fifty seta 
of apparatus which are to compete for the first place. The jury 
gelected to examine the instruments will be composed of nine 
members, of whom five are chosen by the Municipal Council. 

Parisian electric lighting companies which recently obtained 
concessions for 18 years are anxious to prolong the period to 1930, 
and as an inducement offer to lower the price charged for current. 

Watt vs. Maxim-Weston Electric Co. is no new feature 
in the English law courts. This is the Wat! which the unfortu- 


nate company could not manage with any degree of success, and 


dispensing with his services, actions were brought against thein 
for monies due for salary. damages, wrongful dismissal, etc. 
Any one acquainted with the sad history of the Maxim Weston 
patents in England, cannot fail to see that many of its misfortunes 
were due to the connection with Watt. It marks an epoch in the 
records of gross mismanagement, and strong opinions have been 
iven from the judicial bench on this subject. What appears to 
the final action has been concluded ; the case was three days in 
the courts, at the end of which the judge suggested that some 
arrangement should be made. The counsel met in consultation 
and d to compromise the matter. Thus ends the last act of 
drama of the Maxim-Weston Co., which has lived for no one's 
benefit save the lawyers’. | 
To-night a paper will be read before the Sey of Arts on 
Electric Lighting Progress in London,” by Mr. F. Bailey, en- 
gineer to the Metropolitan Electric Supply Co. The paper will no 
doubt be most interesting, as the lecturer’s position enables him to 
deal with the subject in a trustworthy manner. 
The North Metropolitan Tramways Co. have received the con- 
sent of the County Council to run electric cars over the northern 
portion of its line controlled by the Council for a term of seven 
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years. The Tramway Co. has also given notice of a bill which it 
intends to introduce into Parliament asking that the local author- 
ity be compelled to conform to the Act passed last seesion giving 
tramway companies a full term of seven years guaranteed by the 
Act. At present the West Ham local authorities decline to grant 
more than one year's license subject to twenty-four hours’ notice. 
The General Electric Power and Traction Co. are offering to the 
tramway companies to supp!y cars and the electrical equipment 
and to maintain the motors, switches, gearing and accumulators at 
& mileage rate, the tramway company operating the road at their 
own expense. H. 8. 


Lonporn, Dec. 10, 1890. 


CORRESPONDENCE. 


CHICAGO. 


Evanston Objects to Telephone Wires. -A Street Railway for Tolles 
ton.—A Big New Apartment Building.—Electric Club Dancing 
Parties. 


AT the village board meeting at Evanston, last week, the 
Chicago Telephone Co. was charged with erecting poles on Ash- 
bury avenue, without the knowledge of the board and an order has 
been served upon it forbiding all further work of extension in the 
village until the poles are removed to some more suitable route to 
be designated by the board. 

The Board of County Commissioners of Lake County, Indiana, 
at its December session, granted a right of way over the bigh- 
ways between Crown Point and Tolleston to the Crown Point and 
Indiana Stock Yarks Street Railway Co. The company, composed 
of Crown Point capitalists, headed by W. C. Murphy, proposes to 
build an electric street railway line directly north from Crown 
Point seri Mo section line road to Tolleston, and on to the town 
to be established by the packers. This line when finished will be 
about one and nine-tenths miles in length. 

A large apartment building is to be erected on the north west 
corner of Cottage Grove avenue and Fortieth street, at a cost of 
$225,000. It is to be seven stories high, with steam, electric light 
throughout and elevator service. 

The first of a series of informal dancing parties to be given 
the Chicago Electric Club, will take*place December 26th, 1890, 
commencing &t 8 o'clock. The ciub rooms will be used for the 
purpose of reception and cloak rooms, while as the committee, in 
their circular, naively put it “the light fantastic will be tripped in 
the most approved electric club manner to the music of Pound's 
full orchestra in Kinsley's Banquet Hall.” It is hoped that every 
member will attend and bring his friends, thus maintaining the 
recognized social and hospitable standing of the club. 


Caicaa@o, Dec. 20, 1890. 


BOSTON. 


Fire Department Wires.— Lighting Up a Store Front. Мет England 
Printing Tel. Co. —West End Power Station.. 


INSPECTOR OF WiRES FLANDERS has commenced operations 
by making a number of changes in the fire alarm department. 

It is estimated that there are over 5,000 miles of overhead wires 
it this city, 525 miles of which belong to the fire alarm depart- 
ment. Of this amount of wires a arge percentage is known as 
* dead oe and Supt. Flanders will at once begin the work of 
removal. 

The fire alarm system of Boston was the joint invention of Dr. 
W. F. Channing and Prof. M. G. Farmer, both of whom are now 
living. The system was put in operation April 28, 1852, and was 
the first electric fire alarm system in the world. 

Messrs. Houghton & Dutton, one of the enterprising dry goods 
firms of this city, have made a very striking display of electric 
lights on their store as a Christmas greeting. 

Both the Tremont street and the Beacon street sides of the 
structure were hung from top to bottom with three rows of red 
electric lamps, while in the centre the device gleamed forth in 
large letters : 


7. FFC š 
HOUGHTON 
and 
DUTTON 
: MERRY 
: CHRISTMAS. 
NOR NN дыы лыы : 


No less than 530 electric lights were used in making the mam- 
moth display. 
The New England Printing Telegraph Company has completed 
its line from Providence to Boston, and will soon be ready to de 
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business between these two cities. The line also communicates 
with Woonsocket, R. I., and Pawtucket, R. I. The writer had the 
leasure this week of sending an important message from Provi- 
cure to Boston, which was speedily and expeditiously attended 
The West End Street Railway Co. are rapidly pushing ahead 
with their power station, and have nearly ready for use two bat- 
teries of boilers. The foundations for the temporary engines and 
generators to be placed in the boiler house are almost ready and 
preparations are being made for their reception. 
he 252 feet chimney stack is now complete and rears its head 
proudly over anything in Boston, and this week one of the light- 
ning was safely attached to its side. The writer had the 
pleasure one day this week, of ascending to the top, whence a 
magnificent view of the surrounding country can be had. The 
inside diameter at the top is thirteen feet, and it is difficult to 
imagine, when one i8 walking around the platform on top, that 
such a large aperture is necessary, and that one is on the top of a 
chimney stack. The new Robinson radial cars are commencing 
to arrive now, and inside of a month or two there will be about 
fifty of these in service. Work is beingactively pushed on the 
plans for the elevated road, though no decision has yet been 
arrived at as to the actual route through the city, permission not 
having yet been granted for the Harrison avenue extension. 


Boston, Dec. 19, 1890. 


PITTSBURGH. 


The Great Snowstorm.—Affairs of the McKeesport Light Co.—Local 
Light Companies Are Not Manufacturing Concerns. 


. PITTSBURGH has been visited by a terrific snowstorm, and 
since last оо the streets have been almost impassable. 
The Signal Service officers stated that this city never а snow- 
storm like it in severity and it may be easily imagined, that the 
effects it had were considerably damaging. In this respect it is 
certain that nothing suffered so much as the electric wires. Ac- 
cording to the latest estimates the Western Union Telegraph Co. 
and the District eene Co. alone had their systems da 
to the extent of $50,000. It is therefore safe to presume:that the 
electric light, the electric street railway and the cable companies 
were also heavy losers on account of the storm. There fell alto- 
gether 26 inches of snow within 24 hours. The telegraph, tele- 
phone, electric light and electric street railway wires were cov- 
ered with snow until the load often became too heavy and they 
snapped. In many instances where the wires did not break, the 
poles gave way under the heavy weight of snow and wires. The 
result throughout the city presented on Wednesday a complete 
scene of demoralization as far as wires were concerned. In 
several portions of the city the light wires were damaged and in 
the evening the streets were dark. The Hello” through the 
telephone was a futile attempt, because ‘‘Central” could not 
receive. Owing to the snow and slush in the streets as well as 
the condition of the wires the electric roads had to suspend busi- 
ness altogether for the greater part of last Wednesday. But the 
cable and the horse cars could not be operated either, because the 
streets were impassable to any vehicle. A number of accidents 
were also caused by the broken wires, but considering the énor- 
mity of the damage done accidents were very few. o horses 
were killed by a current from a street car wire and the driver was 
knocked off his seat, but that was about all that happened. Out 
of 8,500 telephone wires 1,000 were broken down. The repairs 
are eetimated to cost $25,000. 

Judge Ewing, of this citv, yesterday refused the mandamus 


asked for by Thomas A. Edison and others of the McKeesport 


Light Co. against a minority of stockholders, who prevented the 
election of officers. The judge thought the minority should not 
rule, but he held that the application of the plaintiffs was not 
properly presented and he therefore refused to grant the 
mandamus. 

In the case of the Commonwealth of Pennsylvania vs. the 
Brush Electric уш щы Co., of Philadelphia, J udge Simonton at 
Harrisburg, yesterday handed down anopinion, hol 
electric light companies are not manufacturing corporations, 
and consequntur are taxableon their capital stock. The defendant 
company claimed that it was not only a manufacturing corporation, 
but that the general revenue act of 1889 was unconstitutional, 
because it lacked equality and uniformity. Judge Simonton also 
decided the latter part in favor of the Commonwealth, thus 
affirming the constitutionality of the tax on capital stock, which 
amounted last year to nearly one million dollars, all of which 
would appear to have been illegally collected had this decision 
5 otherwise. The case will be appealed to the Supreme 
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COLLEGE NOTES. 


DEPARTMENT OF ELECTRICAL ENGINEERING—PRINCETON 
COLLEGE. 


We have received an advance proof of a very pretty and neat 
little pamphlet setting forth the electrical course at Princeton and 
the various agencies and apparatus provided there for students in 
electrical 5 It is illustrated by photogravures of 
the Observatory Building, the Main Laboratory, the Reading 
Room, the Dynamo Building, and the Engine Room, the pictures 
being excellent. The facilities for experimental work are 
evidently abundant. | . 

The course in electrical engineering at Princeton occupies two 

ears, and the John C. Green School of Science furnishes a course 
in mathematics, physics and modern languages, which is especially 
arranged to meet the requirements for entrance on the electrical 
course. The requirements for entrance are the same as those of 
the Department of Civil Engineering, which is completed at the 
end of the third year. Applicants who have not taken this course 
are not admitted unless they give evidence of suitable prepara- 
tion in mathematics, physics and general chemistry, these studies 
being considered essential preliminaries. If the applicant is de- 
ficient in analytical mechanics, drawing, or modern languages, 
an opportunity will be given him to take suitable courses in those 
studies in the School of Science. 


THE PRATT INSTITUTE, BROOKLYN. 


The first term of the course of lectures and imental work 
ven to the class in electrical construction of the, Pratt Institute, 
rooklyn, ends on December 19. 

The work in the department has been carefully panno with 
the view of giving the students, first, a theoretical knowledge of 
the principles of electricity, and then tracing the practical ap li- 
cation of these principles to the various branches of el cal 
engineering and construction. | 

The class is mainly composed of young men pes ater in 
various electrical industries, who have availed themselves of an 
opportunity to better their education in the electrical field while 
sull attending to their daily duties. The general supervision of 
the class is under Mr. C. R. Richards, Director of the Mechanic 
Arts Departinent of the Pratt Institute, while the students are 
under the immediate care of Mr. F. W, Dunbar, graduate of the 
Massachusetts Institute of Technology. | | | 

The first term's lectures have consisted principally in a drill of 
the fundamental laws of the electric current and magnetism, 
leading up to the application of the electro-magnet to the о. 
Tables of specific resistances, primary battery E. M. F’s, and resist- 
ances, etc. have been furnished to the class iu & form the most 
convenient for practical use, and the essential laws and formule 
of electro magnets presented as clearly as possible. Attempt has 
been made to keep up to the present times in both the theory and 
practice of electricity. | ‚ 

The laboratory work has consisted in a personal demonstration 
by each student of the laws stated in the lecture room, including 
the laws of permanent and electro-magnets, relations of current, 
electromotive force and resistances, and a thorough drill on the 
Wheatatone bridge. Each student keeps the results of his own 
experiments carefully written in his note book, which is subject 
to the inspection and criticism of tbe head of the department. 
Power and battery current are available for use in both labora- 
ratory and lecture room. | ‚ 

The second term, beginning January 5, 1891, will be occupied 
with the practice and application of power electricity, including 
incandescent and arc lighting, Stationary motor and tramway 
work and transmission of power. Considerable time will also be 
spent in a practical course on telegraphy and telephony. 

A direct current motor and dynamo and alternating dynamo 
will be used in the laboratory for experimental work by studeuts 
during the coming term, an 5 facility given to the 
young men to broaden their practical knowledge of modern elec- 
trical construction. 


ELECTRICAL LECTURES AT COLUMBIA COLLEGE. 


The following course of evening lectures on “ Practical Electri- 
city," fully illustrated by experiments, will be given at Columbia 
College, by Prancis B. Crocker, E. M., and Michael Pupin, Ph. D., 
the instructors in electrical engineering, on successive Thursdays, 
at 8 o'clock, commencing Jan. 15, 1891. 

1. General Principles of Electricity, showing principal ways of 

producing it and effects produced by it. 

2. Electro-magnetism. 

8. Electrical Units and ways of measuring electricity. 

4. Dynamo-electric Machines. 

b Electric Motors and transmission of power. 

6. Electric Lamps. 

7. Alternating Current Electricity. 
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8. The Telegraph. 

9. The Telephone. 

10. Storage Batteries. 

These lectures are intended to give a reasonably intelligent 
idea to professional and busines men of the most important prac- 
tical applications of 177 

The fee for the course has been flxed at 810 payable in advance. 
Persons desiring to avail of this opportunity must register their 
names in the president's office on or before January 10, 1891, and 
pay the fee at the time of registration. 

Should the number of applicants exceed the accommodations 
of the lecture room, preference will be given to those who register 


earliest. Tickets will not be issued to a greater number than can 


be accommodated with seats. It will not be possible to obtain 
eon to single lectures or to a part of the course at a reduced 
ee. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL' ENGINEERS. 


The fifty-second meeting of the American Institute of Electri- 
cal Engineers, was held at the house, 12 West 81st street, on 
December 16, the attendance being very large. The ''Henry" 
committee reported in favor of keeping the new unit as theequiva- 
lent of the '*quadrant." Mr. A. E. Kennelly read the paper 

rinted elsewhere in this issue on Inductance and Its Proposed 

nit the Henry." Discussion on both report and paper was post- 
poned until the meeting of January 20, 1891. Mr. Emile Berliner, 
the inventor of the machine, then read a paper on the mo- 
phone, accompanied by a full programme of musical and other 
records made by the gramophone. А record was also taken and 
etched in sight of the audience and afterwards reproduced in the 
machine. The description of this ingenious invention was listened 
to with close astention, and the reproductions elicited hearty 
applause. At the close the apparatus was thrown open to inspec- 
tion, and several of the etched plates were carried away as souve- 
nirs. One of the most interesting numbers of the programme was 
the rendering of Oxenford's baritone ‘‘ Man-O'-War Song,” on the 

ramophone, with direct piano accompaniment by Mr. George H. 

Guy. The experiment was very successful and pleasing, the two 

instruments being played, so to speak, in admirable accord. 

At the idee of the council on Dec. 16, the following gentle- 
men were elected to associate membership, bringing the total of 

. members in good standing to over 500. here were also seven 
transfers to full membership. ‚ 

Р. Н. Alexander, president Alexander, Barney & Chapin, 20 
Cortlandt street, New York City. | 

Charles E. Dressler, maker of scientiflc and electrical apparatus, 
College of the City of New York, 17 Lexington avenue, New 
York City. 

E. L. French, draughtsman, Mather Electric Co., Manchester, 
Conn. : 

Arthur Handley, electrical engineer, Electrical Engineering Co. 
of Ireland, L't'd. 61 Dawson street, Dublin, Ireland. | 

George Mayer, mechanical draughtsman, Edison General Electric 
Co., 68 Broad street, New York city. TON 

Wm. F. Murphy, electrician, . Electric Light and 
Power Co., sa agua eg 8. C. | ; 

F. B. H. Pain, consultin са engineer, Chas. Pain & бопв, 
71 Broadway, New York city. 

Chas. Lane Poor, tutor, College of the City of New York, 17 Lex- 
ington avenue, New York city. 

Samuel Sheldon, A. M. Ph. D., professor of physics and elec- 
trical engineering, Polytechnic Institute, Brooklyn, N. X. 
residence, 20 Sidney place. 

Wilfred J. Spruson, member of the firm of Hepburn & |: pete 
consulting engineers and electricians, 169 King street, Sydney, 
Australia. 

M. G. Sullivan, with THE ELECTRICAL ENGINEER, 150 Broadway, 
New York city. , 

John Waring, conaulting electrician, The Perkins Electric Lamp 
Co., Manchester, Conn. 


„ELECTRICAL UNITS" AT THE ELECTRIC CLUB. 


« Electrical Units of the Present and Future," was the subject 
of a lecture delivered on December 18, before the Electric Club, 
by Prof. Francis B. Crocker, of Columbia College, who showed 
the real meaning and the way of determining the numerous elec- 
trical unita, such as the volt, ampere, ohm, etc., which, though in 
common use, are not understood even by many electrical men. The 
subject of a name for the new unit of self. induction was also dis- 
cussed. Prof. Crocker has proposed that the new unit should be 
called a “ Henry," after Prof. Joseph Henry, and it is thought 
that this name will be generally adopted. If it is adopted it will 
be the first American name for an electrical unit. Prof. Crocker 
made his lecture extremely interesting, accompanying it with a 
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large chart and with examples of the standard units, such as the 
B. A. ohm, Clark cell, etc. 

The club, before listening to Prof. Crocker's lecture, amended 
its by-laws, increasing the limit of membership to 1,000. A 
change in the dues was also made, во that hereafter active or vot- 
ing members will pay $40 and associate members $20 a year. Life 
шеш epe in the club cost $500, and about twenty have already 
been taken. 


REPORTS OF COMPANIES. 


EDISON GENERAL ELECTRIC CO. 


The stockholders of the Edison General Electric Light Com- 
pany have been notified that the fifth quarterly dividend of 2 per 
cent. on all the stock of the company, including such stock as is 
held in trust by the Farmers’ Loan & Trust Co., has been declared 
payable February 2, to holders of record December 29. The pay- 
ment of the dividend on stock held in trust, is, however, subject 
to the ratification of the action of the trustees in dissolving the 
trust, bv the stockholders at their regular meeting on January 19, 
FR Dec snipe ge of stockholders wil! be held on the € 

ay for the purpose of voting upon a proposition to increase 
capital stock from $12,000,000 to $15,000,000. 


STATUS OF THOMSON-HOUSTON STOCK. 


The Thomson-Houston Electric Co. make the following an- 
nouncement : ‘‘ The sale of the 60,000 shares at $50 per share was 
absolute and rompe The subscriptions received at the time, as 
was then well understood, were largely in excees of the amount 
allotted ; 10,000 shares were sold and paid for in cash ; 50,000 
shares were sold at $50 per share, payable one-third in 


October, one-third in Janua and one-third in April, 
with interest at 6 cent. from October 1. Somewhat 
more than one thi of the 50,000 shares were paid for 


in October. The total amount received by the company on ac- 
count of this sale is at the present time a little in excess of 
$1,600,000. There has been no delivery of any stock for which 

yment has not been received in full in cash. The Thomson- 

ouston Co. realizes net $49 per share after paying all commis- 
sions, discounts and nses in connection with the transaction. 
In addition to the amount to be received by the company from the 
sale of stock in January and April, gating about $1,400,000 
within that time, the company will also receive in cash from the 
sale of securities to the United Electric Securities Co. $450,000. 
The company has $6,000,000 more assets than at the end of its last 
fiscal year. It has $1,250,000 less liabilities. With unsecured 
debts of less than $50,000, its entire indebtedness, less cash on 
hand, is scarcely more than the amount of cash to be received by 
it as above indicated between now and May 1. There is no reason 
why any creditor or any stockholder should remain in ignorance 
of any essential facts concerning the condition of the mson- 
Houston Co. Its affairs are always open to the inspection of any- 
one who has a right to make any inquiries concerning them.” 


AFFAIRS OF THE WESTINGHOUSE CO. 


Westinghouse stock was quoted in Pittsburgh on Wednesday 
last at 181 bid and 14; asked. The Pittsburg T. ph of Decem- 
ber 17, reports that at that time, the committee having in hand 
the raising of money to assist the Westinghouse interests had 
raised all but $30,000 of the $500,000, and that the committee had 
no doubt that the whole amount would be secured the next day. 
It is understood that the whole sum has since been subscribed. 


DIVIDENDS. 


Boston Mass,—The Edison Electric Illuminating Co., of Bos- 
ton, has declared a quarterly dividend of 1 per cent. payable 
January 15. 


THE AMERICAN BELL TELEPHONE directors at their meeting 


- declared the regular quarterly dividend of $3 a share, but took no 


action whatever in regard to any further issue of stock. 


STOCKS AND BONDS. 

HOLYOKE, Mass.—The Holyoke Street Railway Co. will in- 
crease its capital stock from $50,000 to $150, and adopt 
electricity as motive power. 

EASTON, Pa.—The Edison Illuminating Co., of Easton, is 
about to double the capacity of its plant, and has voted to in- 
crease its capital stock from $100,000 to $200,000. 

MINNEAPOLIS, MINN.—There is a split in the Electro-Matrix 
Co., and two sets of directors have been elected. 


ATTLEBORO, Mass.—One of the most successful electric roads 
in this country is the new Attleboro & North Attleboro railway, 
which carries 1,200 passengers a day in territory in which there 
are not over 15,000 people. The line competes with & steam 
dummy line, and the stock sells at $165 a share. 
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INVENTORS' RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED DEC. 16, 189o. 


Alarms and Signals ;— 


Means for the Transmission of Meteorological Indications, H. J. Haight, 
444,881. Filed Nov. 29, 1889. 

Improvements upon devices . patented by the same inventor 
for the transmission of meteorol indications from & main or 
observatory to distant receiving stations. The object of the present inven- 
tion is to reduce the number o indicating instruments at the several sta- 
tions, and the invention consists chiefly in means employed for enabling a 
plurality of indications to be exhibited successively upon indicating instru- 
ments less in number than the number of the indications. 


Multiple-Circuit Closer, H. J. Haight, 442,582. Filed March 14, 1890. 

The invention relates to devices which enable a plurality of indicating 
instruments to be brought one by one into electric communication with a 
single source of electricity. by which all the indicating instruments may be 
controlled by a single switch or key. 


Conductors, Conduits and Insulators :— 


R Uadergrou сто na ; — for Electric Conductors, J. 8. DuBois, 442,868. 
The conduit consists of an enclosure of asphalt or brick surrounding a 
frame secured therein and provided with supporting brackets, and anchor 
ШЕ pieces, for the support of tubes or 1 upon the brackets; the tubes or 
troughs are provided with longitudinal slots and flanges on their upper 
sides, the flanges serviog to secure the tubes in position. 


Dynamos and Motors :— 


Tae пана Motor and Cloth-Outting Machine, E. D. Weyburn, 442,654. 
Filed Apr. 5. 

Adaptation of electric motors to operate cloth-cutters in large clothi 
factories and similar establishments. The motor is suspended from a track 
Passing above the cutting tables and the cutter is actuated through a flexi- 

e ahaft. 


Regulation of Electric Motors. E. W. Rice, Jr., 442,668. Filed Oct. 20, 


Replaces the resistance coils usually employed for insertion in the arma- 
ture circuit of an electric motor, upon starting, by coupling in series cir- 
cuit with the armature, when starting from a state of rest, a counter poten- 
tial generator. The counter- tial generator is maintained in circuit until 
the speed of the armature mes such as to generate of itself sufficient 
counter-electromotive-force to render injury from the passage of an ex- 
cessive current no longer liable to ocour. 


Tumamo есю Machine or Motor, N. H. Edgerton, 442,870. Filed Oct. 22, 


Design and construction for chea simplicity and com The 
frame forms a double yoke for the deld-m otk aad consists I Ceo sections: 
one forming three sides and the other forming the fourth. The frame is 
formed with oppositely-iocated bearings for the amature shaft. 


Electrolysis :— 


Process of Desilverizing Lead by Electrolysis, T. D. Bottome. 442,661. 
Filed Jan. 2, 1890. 

Claim 2 follows : 

The process of refining lead containing silver, consisting in electrolyti- 
cally dissolving the said lead in an electrolytic solution .composed of ammo- 
nium or synergistic compounds dissolved in water and kept saturated with 
carbon dioxide, whereby lead carbonate precipitates and silver deposits 
upon cathodes, substantially as described. | 


Heating : — 


Electric Heater, C. H. Talmage, 442,649. Filed Apr. 11, 1890. 

Clain. 2 follows: 

In an electric heater or converter, the combination of the primary оон sur- 
rounding a core of metal strips or wire and a secondary coil of sheet 
metal surrounding ine ere coil, whereby the heat produced by the in- 

Lot heating purposes, substan as described, 


Electric Cooking A us, E. Abshagen, 442,982. Filed Aug. 4, 1800. 
3 filled with an oily fluid and provided with suit- 

able cooking compartments heated by the fluid; the oily fluid is heated 
through the instrumentality of an electric conductor of considerable re- 
sistance immersed in thb fluid and in circuit with a generator of electricity. 
i сет and Hot-Water Generator, E. Abshagen, 442,083. Filed 

ug. 4, . | 

A closed compartment is located in the boiler or vessel containing the 
water to be heated ; the closed. eompartment is filled with an oily fluid in 
which is immersed an electric conductor, as іп No. 442,932, above. 


Lamps and Appurtenances :— 


Electric Arc Lamp, J. E. Giles, 442.617. Filed Aug. 21, 1889. 
Relates to arc lainps for use in series in a circuit of constant potential. 


Claim 6 follows : ©; 

In an arc lamp. the combination of А gravitative carbon-holder, а rack 
on the carbon-holder, a fixed train of wheel-work for ting the feed 
of the same, the axis of the wheel en the rack ng movable, a 


scape-pallet controlled by a regulating-ooil for permitting the movement 
of the train, and a coil in the main circuit for lifting the engaging wheel. 


3 . Electric and Gas Lighting, J. Gunn, 442,666. Filed 

The invention consists chiefly in the construction of the joint which ena- 
bles the bracket to be turned in any desired direction so as to bring the light 
where it is most needed. | 


Blectric-Light Holder, J. B. Moore, 442,685. Filed June 20, 1890. 

A device for attachment to an incandescent electr.c lamp, by which it 
mar be readily attached to a desk, table, or other support, or placed upon a 
desk or table in the manner of an ordinary lamp stand. 


Pendant Cleat, A. R. Bush, 442,746. Filed June 4, 1890. 

Des especially to be used as a subetitute for blocks of the usual 
rosette form, and particularly intended for use in milis, factories and the 
like, and especially for high-tension systems. 


bd (208 : Electric Lamp, D. G. Fitzgerald and A. H. Hough, 442,960. Filed 
Тлеу intended for the use of miners. Includes а case for & battery, 
and аі protection for the lamp bulb. 
Ta borabiselzt-io Ji essel containing or constituting the cell 
e mps, a v con or e or 
cells in an outer casing, between w eer ооа eee 
in explained. 


inclosed 
is interposed elastic material, substantially as here 


Electric Cut-Out, D. J. Cartwright and J. 8. Potter, 443,068. Filed July 14, 
1890. 

For use with incandescent electric lamps. De and construction to 
secure ease and convenience in and detac lamps from their 


circuits ; and also with a view of preventing water from getting at the in 
ternal parts of the cut-out. i 


Measurement :— 


Electric Meter, A. W. Meston, 442,705. Filed July 22, 1800. 

The invention consists of three general features, as follows: A device for 
measu the quantity or stre of the current, a device for producing a 
motion of uniform speed, and a device for registering, by means of the two 
чс б аш, the product of the current strength and time. 

m 1 follows :— 

In an electric meter, the combination, with a solenoid and its core and a 
lever actuated thereby, of a revolving surface having teeth increasing in 
number along the generating-line of said surface, and 1 goar carried by the 
lever, said r arranged to eogage with the teeth on said revolving surface, 
substantially as and for the purposes specified. | 
Electrical Measuring-Instrument, E. Weston, Hi pe Filed July 1, 1890. 

Apparatus for measuring difference of potential in an electro current estab- 
lished between terminals. ‘I'he invention embodies a fixed coil, and a mov- 
able coil suspended in the fleld of force of the fixed coil by a filament, the 
two coils being electrically connected. On DR a current uro 
the coils the movable coil is deflected to an extent depending u the dif- 
ference of potential existing between the terminals of the de and the 
amount of deflection is indicated by a needle moving over a suitable scale. 


Reversing Key, К. A. Colby, 442,800. Filed Feb. 28, 1890. 
A Mosis P key adapted 1 for use in & measuring instrument such as that 
tented to Edward Weston, Nov. 6, 1889. (Letters patent No. 392,387.) 
hrough the combination of the key with the above mentioned instrument 
the current can be reversed through the rotating coil of the voltmeter with- 
out affecting а correspunding reversal of the current through a fixed resis- 
tance coil also contained in the Weston voltmeter. 


Metallurgical :— 


M tic Ore-Separator, Q. S. Finney, 448,042. Filed March B. 1890, 

The magnetic wheel of the separator comprises a series of electro-magnets 
having & common core and having the poles extended from opposite ends 
of the series cross-wise of the plane of the wheel's circumf and form- 
ing elements of the wheel's circumference. 


M tic Separator, G. 8. Finney, 448,048. Filed March 25, 1890. 

The magnetic wheel of the separator comprises & series of magnets on a 
common rotary core and alternating as to their polarity ; each magnet has 
its poles extended continuously around the plane of the wheel's circumfer- 
ence and forms an element of its cylindrical surface. A non-magnetic end- 
leas belt surrounds the wheel and affords a support and conveyor for the 
material to be treated. 


Magnetic Ore-Separator, G. 8. Finney, 443,044. Filed March 25, 1800. 

The magnetic wheel of the separator comprises a rotary shaft provided 
with heads, and permanently magnetic bars extendiog lengthwise between 
the heads, 1 in polarity around the wheel, and forming elementa 
of its cylindrical ace. 


Metal Working :— 


CET A of Welding Metals Electrically, C. L. Coffin, 442,954. Filed June 


‚ 1890. . 
The bars, rods, or other articles to be welded together are not placed di- 
in contact with each other while the heating current is passed through 
them, but the ends to be welded are in contact with a conductor of similar or 
less resistance. The first claim describes the method as consisting in con- 
necting each article with one pole of a erator of electricity, con- 
tact between the ends to be welded and an electric conductor ‘of equal or 
less resistance, passing a sers current through the articles and said con- 
ductor, and completing the weld by pressure. 


Miscellaneous :— 


rire en Recording Apparatus for Vehicles, J. Bellussich, 442,849. Filed 
1, 1889. 

Apparatus for recording the running time ofa vehicle and also for record- 
ing time of occupancy by a passenger. The circuit-closer for the elec- 
tro-magnetic apparatus operating the running-time record is controlled by 
the motion of vehicle, while the circuit-cluser for the device operating 
ox record of the time of occupancy is controlled by the passenger on taking 

Beat. 


8 Mem for Indicating Thermometric Records, H. J. Haight, 442,880. Filed 
May ‚1 


Apparatus to enable а single operator at 4 maio station or orga al | to 
transmit simultaneously by electric means to a series of sub-stations in 
tions which are received or known at the main station and automatically to 
indicate such indications at the several sub-stations without the necessity of 
the presence of attendants at the sub-stations when the indications arrive. 


Electric Switch. J. O'Brien, 442,996. Filed Aug. 28, 1890. 

The object of the invention is to provide a switch by means of which a 
break or disturbance occurring on a telephone circuit, or other similar cir- 
cuit, can be corrected as soon as the cause is detected, The invention con- 
sists in a novel arrangement of circuit-connections and switch-levers. 


Method of Protecting Buildings from Lightning, N. D. C. Hodges, 443,048. 
Filed Sept. 28, 1889. 

Consists, first, in receiving atmospheric electricity as it collects in the 
vicinity of a building upon a conducting surface; second, in diffusing the 
collected electricity upon a large surface of finely divided badly-conducting 
substance; third, scattering the badly-conducting substance, and so reducin 
the charge, and, lastly, in conducting the residue of the charge to the groun 


Rallways and Appliances: 


Station Indicator, Louis Casper, 442,610. Filed Sept. 12, 1888. 

Apparatus, including electro-magnetic devices, for indicating streets or 
stations upon a railway as they are reached by а car. 

Claim 2 follows : 

In a station - indicator, the combination, with two 5 and an 
armature pivoted to swing between them, angular pawls piv to the upper 
end of the armature, a shaft, two ratchet-wheels on shaft, a roller on 
said shaft, and a band secured to said shaft and bearing the station names, 
substantially as herein shown and described, 


Electric Trolley Switch and Trip, R. C. Hopeon, 442,623. Filed May б, 1800. 
A line switch and junction-trip for overhead railway conductors. 
К ышку: it Js not vise pan to п е ng саг pigs main n & Lor, di 
at may rov upon the trolley eng a er extending below 
the switch-p and jumps the trolley over the: switch and back upon the 
main trolley wire. 
Storage-Battery Electric Car, J. Stephenson, 442,744. Filed Aug. 2, 1890. 
Design and construction of car, adapted to facilitate the renewal or re- 
moval and replacement of storage battery cells. 
Claims 1 and 2 follow : COME "Ue JE. 
1, A car with foot-panel hinged at its lower verge and with a guard-rail 
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arranged to su the panel in a horizontal position with supports from 
the car-body silt substantially as And for the purpose described. аш 

2. A car with its foot- panel hin at ite lower verge, and a series of locks 
' at the opposite verge of the panel, the bolts of lock connected with a 
lock-opening sliding bar, substantially as described. 

Traín-Telephone, R. S. Carr, 799. Filed Feb. 17. 1890. 

An intercommuni telephone service for railway trains. The tele- 
phones are pneumatic and are connected together through the medium of 
tubes ссп g air under pressure. 

Safety Devor Jor Overhead Conductors, R. A. Morgan, Ir. 442,816. Filed 

The safety-device or switch is made of two or more parts or members, 50 
constructed and adapted as to secure, by means of a spring or a spring- 
actuated member, a separation of parts adequate to preciude the formation 
of an arc when contact is broken. 

Trolley Line Switch, W. M. Rumsey, 448,004. Filed Aug. 7, 1890. 

An adjustable switch for overhead railway conductorw. 

Consiste of an annular base plate provided with a series of slots anda 
clamping disc ; the switch bars, attached between a base plate and clamping 
plate are adapted to be adjusted toward or away from each other, so that a 
cross over of any desired angle may be formed. 


Trolley- Line Insulator, W. M. Ramsey, 448,005. Filed Aug. 7, 1800. 

Consists of a bracket having a ta circular opealu formed therein 
and upwardly extending hooks, a cyli block confined in the circular 
opening, a boit secured in the block, and a shoe or clamp attached to the bolt. 


Magnetic Shield for Electric Motors, C. J. Van Depoele, 443,019. Filed Aug. 


4, 1887. 

Designed for the protection of. the contents, including the passengers and 
their watches, of 9 electric railway car from the нере р ебесів о? Ше 
lines of force from the оса magari of the 1 Consists “ a ne 
casing constituting a netic shield permanen terposed between 
N and the interior of the vehície. 7 

Electric Signaling Device for Movi Vehicles, O. J. Depp and B. J. 
Munn, 443,074. Filed Aug. 4, 1590. T i 


Claim 1 follows : 

AD electric device for moving vehicles, consisting of a circuit 
controlling de located within the brake or switch handie of a car, an 
electric bell located un the said vehicle, a three líne-circuit conn the said 
bell with the said circuit-controlling device, and means whereby electricity 


is supplied to the said wires from the trolley or main line, substantially as 
deacribed. 


Trolley-Switch for Electric Railways, J. Jones, 448,081. Filed Sept. 25, 1800. 
Es adapted to single-track roads where the cars are side-tracked 
certain points. The device embodies two movable sections of the con- 

ductor, one in the main line and the other in the branch, the sections being 

held in their normal position by gravity. 


Telegraphs :— 


System of Telegraphic and Telephonic Exchange, J. R. Smith and W. 
Childs, 443,734. Filed Sept. 37, 1899. 

‘The object is to provide an exchange system whereby connections and dis- 
connections may be effected at the central office by the operator ata local 
station promptly, secretly, and automatically. 

Claim 4 follows: 

A system of telegraph or telephone exchange having a switch-board in 
w circuit- wires terminate, au electrode-coupler attached to a movable 
belt supported and operated by one or more wheels, said belt and one of 
said wheels in electrica! connection in the circuit, and an electro- 
om pent propelling device in a line from one of the stations in connection 
with said wheels to move said elecirude-coupier into electrical connection 
with any and all of the circuits во terminating. 

Тор, А. О. Hummel апа F. A. Graham, 442,808. Filed July 10, 


1 . 
Intended to provide а system especially adapted for rapid sending in the 
police or the railway service. For security and the detection of error pro- 
vision is made for the prin of all messages, whether general orders or of 
whatever character, at both the transmitting and the receiving station. 


Telephones and Apparatus :— 


Means for Reducing Inductive Disturbances in Telephone-Circuits, J. J. 
Carty, 442,856. Filed Sept. 18, 189). 
Au electrically symmetrical arrangement and interconnection of circuits 
to distribute inductive disturbance in such wise as to neutralize its 
effect upon Ше telephone circuit, so arranged and interconnected. 
Claim 1 follows : ; 

Three or more metallic electric circuits extending parallel to each other, 
as described, combined with means such as the lateral branches or conden- 
sers, connected with the central circuit and extended along the more dis- 
tant conductor of the side circuits, as specified herein, whereby each con- 
ductor of the said central circuit is enabied to exercise equal and like elec- 

. trostatic inductive effects upon both near and dis. ant conductors of its 
adjacent side circuits, for the purposes set forth. 
Combined Electric Indicating and Telephone System, Н. J. Haight, 442,- 
888. Filed May 9, 1890. 

The invention combines with an indicating system—such as a stock-quot- 
ing system, or the distrivution of meteorological indications and the like 
means for signaling or communicating between the various stations for 
other purposes than the transmission of the usual indications for which 
the system is established, and provides also a telephone system as part of 
the combination. 


THE ELECTRIC RAILWAY FIGHT IN ORANGE, N. J. 


At the meeting of the Orange Common Council on December 
15, the statement was made by F. W. Kelsey, one of the oppo- 
nents of the proposed electric railroad on Central avenue, that by 
January 1 he and some of his friends would be prepared to pay 
for a franchise provided the road was located south of Central 
avenue or parallel with that thoroughfare. Such a road would 
open up new territory and give the rapid transit needed without 
Bpoiling Central avenue, which is now devoted to dwellings, and 
is practically the only road on wbich it is possible to drive safely 
between Newark and the Orange mountains. In view of that 
statement the consideration of the ordinance by which the Alder- 
men proposed to grant the application of the Suburban Rapid 
Transit Company tor a franchise for a railroad on Central avenue 
for a consideration was laid over until the regular 


meeting in January. 
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LEGAL NOTES. 


THE GOVERNMENT vs. WESTERN UNION—TO RECOVER $13,495 
PAID FOR MESSAGES. 
3 ; 


Before Judge Lacombe and a struck Jury, in the United States 
Circuit Court, this city, trial was begun week in a case in 
which the Government sues the Western Union Company and the 
Union Pacific Railroad Company. to recover $12,495.62. This is 
the amount paid to the Western Union for telegraphic messages 
sent by various departments of the Federal Government, over 
lines of wires extending from the Missouri River to San Francisco 
since 1881. The United States District Attorney, J. W. Mitchell, 
in presenting the case, stated that the acts of Congress under 
which the Central Pacific Road was organized, and the amend- 
atory acts thereto, provided that the Government should be 
entitled to retain all fixed charges for Government de 
despatches, and apply the same to the payment of the bonded in- 
debtedness of the road; and that all the earnings of the road, both 


for the transmission of freight and n and of telegraphic 
m 8, 5 per cent. should be paid into the United States Treas- 
ury. e telegraph lines formerly operated by the Union Pacific 


Roads were surrendered to the Weetern Union by an agreement 
entered into in 1881, since which time the Government has had to 
pay for all its tel phic The further claim is made 
that by this surrender of the telegraph system of the road the 5 
per cent. of the earnings of the Union Pacific to which the Govern, 
ment is entitled is diminished. 


G, A. HALSEY vs. NEWARK RAPID TRANSIT RAILWAY Cp.— 
POLES MAY BE PLACED ON A STREET. 


Mr. Halsey’s application was to have the Chancery Court en- 


join the company and thus require it to remove the polse by 
its electric road in front of Mr. Halsey's property. e are 
in the middle of the streete. Mr. y 8 title runs, most 


others, to the middle of the street, and he claimed that the poles 
infringed upon his property, and that such use of the street was 
not authorized by the laws ropu a ing highways. 

The Vice Chancellor, Van Fleet, denies the injunction, and the 
following points cover the main features of his interesting and 
forcible opinion. He declares : 

That the complainant Mr. Halsey) has a fee in the land occu- 
pisa b7 ше street, but this is subject to the public easement, or 
right of way. 

That the fee when subject to such easement is of no beneficial 
interest to the họlder. 

That the public right to free passage over the land which is 
now used as a highway, not only means such methods of convey- 
ance as were in üse when the highway was laid out, but all irn- 
proved means. 

That since horse railroads have been decided to be a legitimate 
use of the highway, an improved plan of transportation must cer- 
tainly be considered a legitimate use. 

at the poles and wires have been placed in the street to aid 
the public in exercising their right of easy and rapid passage over 
be hat th | legall nized the 

t the company is y organi under street rail- 

road law of 1886 ; that the law permitting the use of electricity as 
a motive power is in strict accordance with the first act, and that 
the State laws and municipal authority cover together the case 
completely and legalize the erection of the poles. 

at the poles and overhead wires are a portion of the best, if 
not the only means, by which electricity can be successfully used 
for street car propulsion. 

That the city's consent by resolution instead of ordinance was 
legal and sufficient. 

That it is consistent with street uses that the authorities shoald 
adopt the . and conveniencies of the age." 

hat the pole in front of Mr. Halsey's japannery forms no real 
obstacle to entrance to the yard. 

That the electric current used by the company may be used 
with entire safety to everybody. 


THE DENVER, COL., ELECTRIC LIGHTING CONTRACT VOID. 


An important decision has been rendered by Ju 
the case of Tabor et al. vs. The City of Denver and the Western 
Electrical Construction Company. A short time ago the city 
entered into a contract with the above company to furnish lighta 
to the city for a specified time. Later suit was brought in the 
name of a number of prominent citizens and taxpayers to set 
aside the contract. The decision is in favor of the plaintiffs. 
Judge Allen holds that neither the city council nor any officials 
of the city had the power to make such contract, and that the 


5 making the contract, as well as the contract itself shall 
void. 


Allen, in 


Deo, 34, 1890.] 
FINANCIAL MARKET. 


QUOTATIONS ON ELECTRICAL STOCKS. 
F. Z. Maguire & Co., Electrical Securities. of 18 Wall street, 


this city, report the following quotations of December 20, from 
New York, ton and Washington ; Pitteburgh, December 19. 
NEW YORK. 
BID. BID 
W. GG ена :Edison Gen. Elec. Со... 84 
merican Tele. & Cable 83 Edison Gen. Co. Def'd..... 
Centl. & So. Amer......... Consol'd Elec. Lt. Co...... 
Mexican..... ............. cu Ww Iin ^w IN. T 70 
Com. Cable Со............. dise U. 8. Elec. Lt. Оо........... 30 
Postal Tel. Cable........... 89 North Am. Phonograph 
BOSTON 
BID BID. 
Thomson-Houston......... 2 Ft. Wayne Со.............. 11 
" Pref'd. 26 Bell. eek suse oes ces 211 
s Series Su E . rf 
е WD. ew England............. 
“ Int. Co „ „ „ „ TY Mexican . eta 
8 Wel Co. Trop. American T 
omson Eu. Welding..... Edison Phon'gph DolL.... 
WASHINGTON. 
BID BID. 
Penna. Telephone......... 25 U. 8. Elec. Lt (Wash)..... 185 
Ches. & Pot. Telephone..... ads Eck.&Bold. Home Elec. Ry. 53 
Amer Graphophone....... 11 Georgetown & Tenallytown 45 
PITTSBURGH. 
BID. 
Westinghouse Electric and Manufacturing Co... D 


„% TWO-AND-A-HALF-MILES-A-MINUTE." 


Under the above title a lecture was delivered at the Franklin 
Institute on Dec. 16, by Prof. W. D. Marks. In the course of his 
lecture, which was extemporaneous, he described the overhead 
system, which is now in possession of Boston,” as an intolerable 
nuisance. Wires are being stretched every where over the city at 
a height of only 18 feet above tbe streets, and, aside from this 
practical inconvenience, there is the constant danger to pedeetri- 
ans from breaking or falling wires. The company claims to carry 
a current of but volts, but Prof. Marks said that, from bis ob- 
servation, it was often very much above 500. As to the stora 


battery car, he said there could be little doubt a battery would 
ultimately be perfected which would serve the purpose, but that 


it is not likely that it will prove as cheap as the use of the direct 
current. The storage plan, he thought, was cheaper tban horses, 
but the dynamo will beat the storage battery. As to the under- 
ground conduit plan, he thought one could be devised which 
would be easily accessible for repairs and would not cost over 
$30,000 a mile, while the power ought to be produced at a cost of 
not over five cente per horse-power per hour, including all clerical 
and administrative expenses. 
The lecturer touched briefly also, upon the elevated and under- 
und systems of rapid transit, holding, with reference to the 
ormer, that there was по reason why the elevated railway ehould 
be made such a horror as it is in New York. Different methods 
of construction and the use of electric motors would obviate much 
of the present annoyance. With reference to the high gt of 
which he had spoken Prof. Marks said that they could only be at- 
tained by electricity. and that it would involve essential changes 
in road bed, rolling stock, etc. After pointing out the advanta- 
ges of a system of electric motors, Prof. Marks said he would not 
hesitate personally to drive a motor from Philadelphia to New 
York at the high speed he had named—214 miles a minute. 


FRANK KITTON ON ELECTRIC TRACTION IN BUFFALO. 


‘¢The Advance of Electric Traction," was the title of an inter- 
esting paper read before the Buffalo Electrical Society last week 
by Mr. Frank Kitton of the Western Union. He said that less 
than two years ago he had addressed the Society on the same sub- 
ject, and at that time had predicted that public prejudice aguinst 
the use of the trolley system in Buffalo would give way before the 
necessity for a better street-car service, and that electric motors 
would eventually displace horse power as an agent in operating 
Btreet-cars. After speaking of the opposition encountered by the 
Street Railway company in obtaining the necessary permission to 
make the change, Mr.! Kitton said that the danger which at that 
time was во much apprehended from the introduction of electric - 
ity did not appear to agitate the public mind so much as the ques- 
tion so often asked, and so seldom satisfactorily answered, When 
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will the electric cars commence running? From the statistics 
gathered up to date there were, it appeared, no fewer than 246 
electric roads in this country, operating 2.024 miles of track and 
employing 8,880 motor cars, the single trolley system, with only 
a few exceptions, being that in general use. Mr. Kitton then 
described the various systems. 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


NEW CATALOGUE OF ELECTRIC STREET RAILWAY SUPPLIES. 


The Electric Merchandise Co.. 11 Adams street, Chicago, Ill., 
now so widely known as dealers in electric street railway supplies 
of all kinds for all systems, are busily engaged in preparing a 
' mammoth new catalogue of everything in this line heretofore 
on the market and also of many new and highly valuable devices 
and specialties. It will be prone illustrated with handsome 
cuts and each article descri clearly and will be ready very 
shortly. This valuable book should be in the hands of every eleo- 
tric street railway man in the country. and all should write for a 
copy without delay, as it will forma perfect ‘‘ encyclopedia” of 
electric railway work, and everythin pertaining to this branch 
of electrical work will be containe erein. Mr. Mason, tlie 
manager of the company, is having an extra large edition pre- 
pared to meet the large demand, as he intends sending it broad- 
cast everywhere and expects to receive applications for a copy 
from everyone interested, as it will be something entirely novel 
in its completeness and scope. | 


ELECTRICAL PRODUCTS OF THE REVERE RUBBER CO. 


The production of numerous subetitutes for hard and soft rub- 
ber, as used in electrical apparatus, has only tended to increase 
the variety of forms in which this may become a part of various 
appliances. The strength and firmness of the hard rubber, the 
elasticity of the soft, together with the durability and high insu- 
lating qualities of both have given them a well-earned foothold. 
Moreover the process of manufacture has been perfected, so that 
with the aid of specially designed moulds and tools, rubber pieces 
of high quality can be made at a comparatively low price. The 
variety of sizes and shapes in which the rubber parta can be made 
is almost endless and serves to adopt this material for use in a 
large range of electric appliances. The design of pieces for such 
uses properly comes within the oe of the consulting electri- 
cian, and yet the rubber manufacturers have generally under- 
taken this work. Accordingly, the Revere Rubber Co. has estab- 
lished an electrical department, which will not only furnish rubber 
pieces as now in common use, but will also be prepared to design 
special fittings to meet any special conditions. 

The Western agency of this department is in the hands of Mr. 
George Cutter, whose long, and varied experience in electrical 
work would seem to fit him specially for tbis position. The 
Revere Rubber Co. has a well-established reputation as a maker 
of a high grade of rubber goods, and its placing this department 
in the hands of so practical an electrician as Mr. Cutter will be 
welcomed as a decided step forward. 


A NEW ELECTRIC RAILWAY SWITCH. 


Messrs. Charles W. Smith and Cornelius J. Lyons, of Boston, 
are the inventors of an electric switch to be used where the elec- 
tric system is in operation on street railways. The Weet End 
Street n has a model of the invention, and may 
give it a trial before long. The switch appears to be a practical 
one and very easy in its action. 


THE SHAVER MOLECULAR TELEPHONE. 


The Shaver telepbone has just been successfully introduced in 
Skowhegan, Me., and itis said that a number of business men 
will introduce it and push its interests. 


HUNT ENGINEERING CO. 


A fine installation has just been completed by the Hunt En- 
gineering Co., in the electrical plant for the new theatre at Nor- 
wich, Conn. A very fine switchboard of slate, cased in a frame 
of solid carved English black oak has been put in, on the stage, 
with subsidiary switching arrangements iu other parts of tue 
house. Tiere are also special devices for turning the lighis 
down when soft effects are required, and moonlight or sunset 
effects are obtained very successfully. Okonite wire is used for 
the circuits. The plant started otf at once smoothly and easily, 
and oe local press speaks most highly of the Hunt Company's 
work, 
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ACTIVITY OF THE ELEKTRON CO. 

The Elektton Mfg. Со. have recently sold to Messrs Warfel & 
Geist, of . Lancaster, Pa., 80. h. p. in Perret electric motors. 
Thése machines will be supplied with current by the Edison Elec- 
tric Illuminating Co., of Lancaster, and will furnish power for all 
the machinery in the large brick building recently completed by 
Messrs, Warfer & Geist, including large Hoe presses for printing 
thé daily and weekly New Era, as well as all the job presses, 
which go to make up one of the beet and largest printing estab- 
lishments in the State. Messrs. W. & G. have had experience 
with several other motors, but aftera thorough investigation 
and a visit to Brooklyn and New York, where they witnessed the 
motors in operation, placed their contract for Perret machines. 

Tbe following is a sample of the testimonials now being received 
by The Elektron Mfg. Co. 
Mn. F. J. Renz, Agent. 8 . 

Dear Sir in reply to yours of the 8rd іп ard to testimonials will say 
that I am ao well pleaned with the Perret Motor in all respects that I will pe 
mit your people to write anything they see fitover my name, providing it is 
all in favor of the Perret, and will do all I can in any way to help you in Min- 


neapolis. Yours re И 
er" тюу F. G. WARD, Mgr., 
The Great Atlantic & Pacfic Tea Co. 


. THE ANDERSON TROLLEY POLE. 


ONE of the most important necessities of a good overhead trol- 
ley system for electric railroads is the trolley pole, and many 
forms of pole have been used with varying success. gas 
pipe, iron pipe, seamless steel tubing with three or more joints 

ave all been tried. Probably the most successful and durable 
раз рее ШЫ gun steel пери the necessity of making He 

e in lengths. so as to gradually give it a taper appearance, has 
Proved a drawback. To remedy this defect Messrs. A. M. and J. 
Anderson, of 21 Hamilton street, Boston, have just brought out a 
new pole which is made in one piece of soft steel and is gradually 
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and proves a most powerful exhaust. The apparatus was first 
used on the U. S. S. Baltimore and. Capt. Schley commanding 
that ship declared in a letter written to the С. & C." Co. that it 
gave perfect satisfaction." The installation on the Baltimore" 
has been followed by others on the Chicago,” Charleston 
and “ Petrel,” and three more blower combinations are now under 
construction by the '* C. & C." Company for others of our new 
cruisers. The Italian Navy not to be left behind ordered two of 
these blowers some few months ago and after giving the & 
tus a thorough test have recently, through their agents in ; 
laced a further order with the C. & C." Company, for nine, 
including six of the No. 7, or largest size machines. 


GIBBON DUPLEX STREET RAILWAY TRACKS. 


An interesting pamphlet has: been issued from the Gibbon 
offices, No. 1 Broadway, New York, relative to the Gibbon duplex 
Street railway tracks recently illustrated and described in our 
columns. The pamplet abounds in cuta showing the various fes- 
tures of this excellent and economical system, and there is some 
very pithy descriptive matter as well as реш argument on 
the subject. For their own sakes, electric railway men should 
look into this method of track construction. 


ELECTRIC RAILWAY WORK AT JAMESTOWN, N. Y. 


The Jamestown Street Railway Co. has contracted with the 
Short Electric Railway Co. for complete electrical equipment, 
including twenty 15 h. p. motors and ten car equipmenta, 
80,000 watt generators, and line construction for about 13 miles of 
track. The contract was awarded to Mr. T. C. Frenyear, who 
represented the Short Co. at Jameetown, after v sharp compe- 
tition. The apparatus ordered is sufficient to provide for the new 
line to Lakewood on Chautauqua Lake. Itis e ted that the- 
road will be in operation by May 15th. The on will bea 
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and evenly tapered down from the butt to the point. It is neat 
and light and is at the same time extremely strong and durable, 
being made of the very best material. The pole will stand a very 
heavy strain and is so tough that it can be doubled and then 
straightened out again without in any way destroying the mate- 
rial. A number of these poles are already in service on the West 
End Street Railway, of Boston, and electric street railways would 
do well to give them a trial. 


CHANGES IN WESTINGHOUSE MANAGEMENT. 


A paragraph from Pittsburgh of Dec. 15, says: The Leader 
is now in a position to state on authority entirely trustworthy that 
the changes in the Westinghouse Electric Company sre eie 
outlined in the Saturday issue will be made. General Manager 
Byllesby will retire to make way for Mr. A. M. Byers. Assistant 
Treasurer McCullough will also retire, but as yet his successor 
bas not been announced. The banks in interest here decided to 
advance the money asked for, and only minor details are to be 
looked after before the deal is closed. This will put the electric 
company—certainly a money-making concern when properly 
managed—on a sound footing and it would seem that the improve- 
ment noted in the stock to-day reflects these changes." 


W. H. GORDON & CO. 


W. H. Gordon & Co., 115 Broadway, report large sales of the 
Star Electrix specialties, for which they are general sellin 
agents. The sockets especially have been in large demand an 
orders are booked way ahead for future delivery. They are now 
fully stocked with the switches and cut-outs and can fill orders 
promptly. 

These goods are not only mechanically well made but are also 
artistic in appearance and electrically the best ever offered on the 
market. 


THE C. & C. BLOWER "ON THE BALTIMORE." 


The C. & C. Electric Motor Co. less than twelve months ago 
manufactured the first of its blower and motor combinations with 
which most people versed in electrical appliances are now 
familiar. This apparatus was primarily designed for use in dy- 
namo and engine rooms of steamers and in other places where 
it is essential to produce a rapis and thorough ventilation and 
where the space is circumscribed. Owing to the extreme com- 
pactness of the machine it may be placed in the (smallest room 


notable one, inasmuch as the paces are numerous and heavy, 
there being three of more than 9 per cent. The power station 

be a model one in ev respect, and large enough to accom- 
modate eight 110 h. p. generators. It is situated on two railroads 
and the Chautauqua Lake outlet, so there will be no handling of 
coal, and water for condensing purposes will be abundant. 


ELECTRICAL TRANSMISSION OF WATER-POWER. 


The Gray Current Motor Co., of Elgin, Ills.. has. through the 
efforts of Capt. C. F. Dunderdale, of the e Building, Chicago, 
secured the ще water power at Oregon, Ills., and will at an 
early date install a large power plant there, consisting of a large 
flume to be built to take the flow of the Rock River, and in this 
flume will be placed the Gray current motors, which will deliver 
their power to large electric generators, and which in turn wrill, 
through the medium of cables, distribute the power to manufac- 
turing establishments in the town operating by electric motors. 

It is the intention of the Gray Co. to install a pnt of acapacity 
to deliver some three thousand horse power of electrical energy in 
the town and makeavailable for manufacturing sites large parcels 
of land hitherto too distant from the waterfall to be of value. 
This will give a great boom to the town and made it ht after 
by manufacturing concerns looking after an elegible site for a 
permanent place of location. 

Since natural gas has shown itself so unreliable, water-power 
Sites are much desired, but unfortunately there are but few near 
Chicago, and those few are already overloaded. 

The que neers work will be under the direction of Capt. 
Dunderdale, who ів well versed in all the details appertaining 
thereto, and has had large experience in this kind of work. His 
enterprise will create a new era in the prosperity of the town, and 
the example set will doubtless be followed in other places, as 
many inquiries are already pouring in to him from various points 
where the people are desirous of having a similar establishment 
erected and increased tpower from their waterfalls obtained for 
local requirements. ; 


MR. O. T. Crospy, the manager of the Southern District of the 
Edison General Electric Co., has resigned, and has proceeded from 
New Orleans to Boston, where he assumes new duties in the 
MEE Electric Co., associated with Capt. Eugene 

T1 U * 

THE FoRT WAYNE ELECTRIC COMPANY have just taken an 
order for a 1,200 light alternating equipment for the Morrietown, 
N. J., Electric Light, Heat & Power Co, 
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McCREARY'S MOISTURE-PROOF SOCKET PRO- 
| A TECTORS. 


INCANDESCENT lamps are реет placed out doors and where 
this is the case means must be provided for preventing the en- 
trance of moisture into the socket which would cause leakage or 
even & short circuit. Rubber envelopes have heretofore n 
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provided for the sockets in such cases, but experience has shown 
that they harden and crack and frequently require a new one 
every time the lamp is changed ; and tn addition they require the 
removal of the socket to adjust them. 

To obviate this difficulty the McCreary Electrical Specialty Co., 
of this city, has brought out the socket protector illustrated in the 
accompanying engraving. As will be seen, it consists of a metal 
cap A containing a rubber gasket. The socket is enclosed in a 
metal shell B, the opening where the lamp is inserted bein 
ered by a rubber neck c. By this construction the renew 
lam uires only the removal of the rubber neck c, which is as 
easily adjusted as the lamp. The extremely low cost of the rub- 
ber neck makes the use of this device very economical. 

The McCreary socket evidently obviates the necessity of glass 
globes for outdoor incandescent lamps, which not only obstruct 
considerable part of the light, but are expensive and liable to 


breakage. 


cov- 
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THE F. & M. DEPT., HARRISBURG CAR MFG. CO. 


While most people are aware that this company is still epum 
out Ide and Ideal engines to the utmost capacity of its shops, sti 
the impression seems to be current that the foundry and machine 
department is crippled badly by the recent failure of the Harris- 
burg Car Mfg. Co., wbose affairs are now in the hands of a 
receiver, 

The business of the '* F. & M." Department is, in fact, better 
than ever, and in order to give its functions more scope, it will 
soon be reorganized as a separate and distinct company with a 
large working capital. In the meantime John Post & Co., of 
Boston, and W. R. Fleming & Co., of New Vork, agents, keep the 
Harrisburg people busy Ж orders. 

The accounts of the F. & M. Department will, we are informed, 
positively be paid in full. 


THOMSON-HOUSTON PLANTS.—The Western Isolated Depart- 
ment of the Thomson-Houston Electric Co. have received orders 
from the Bi-Metallic ee Co., of St. Louis, for 200 incandes- 
cent lights; the Albert Dickinson Seed Co., Chicago, for 100 in- 
candescents, and G. B. Lewis & Co., Watertown, Wis., for 100 
incandescents. 


THE ELECTRICAL ENGINEER. 


711 


CUTTER'S GLOBE HOLDER FOR ARC LAMPS. 


In trimming arc lamps, much time is often Jost either because 
the globe is fixed and in the way, or because the arrangement for 
slipping it down while the carbons are being renewed is imperfect. 
Thus in the case of the Thomson-Houston double carbon lamps, 
the globe-holder slides on a brass tube and is held in place by a 
screw pressing against this tube. To insurethe grip of the screw, 
the trimmers will often use their pliers on it, and in a short time 
the tube becomes indented or even split, the screw is bent and 
sticks, and the ring no longer slides freely. АП this causes a loss 
of time in trimming the lamp and does not tend to improve the 
humor of the trimmer. As a simple substitute for this 
thersome arrangement, George Cutter, of Chicago, has brought 
out the device illustrated above. As the cuts show, a rod with a 
star-shaped cross-section is used instead of the tube, while the 
screw is replaced by a ring which is adapted to engage the rod at 
two points. When in use the globe-holder proper rests on this 
ring, which is knurled so as to be readily turned with the fingers. 
A slight raising and turning of the ring allows it to drop to the 
end of the rod, thus lowering the globe out of the way. After the 
lamp is trimmed, the ring is again and a quarter turn brings 
it back to its original tion, where it supports the globe-holder 
securely. To remove this entirely, the шш slipped down until 
oppose the lower notch in the rod, where both the ring and the 
globe holder can be taken off together. The globe can then be 
replaced and the holder slipped back and clamped in place in an 
instant. Thus, it takes but a moment to lower the globe where it 
will be out of the way, to raise it again into position, or to remove 


CuTTER'S GLOBE HOLDER FOR ARC LAMPS. 


it altogether. Such a labor saving device ought to pay for itself 
in a short time, and as it is simple and well madeit may even out- 
last the rest of the lamp. As it fits any Thomson-Houston double 
carbon lamp, it will flud a ready market wherever these are used. 
George Cutter is pushing this device from his office at 838 '* The 
Rookery,” Chicago. 


ELECTRICAL SUPPLY CO., CHICAGO. 


Mr. M. M. Wood is now with the Electrical Supply Co., of Chi- 
cago, in their engineering de ent, having severed his connec- 
tion with the General Edison Electric Co., Portland, Ore., as district. 
electrical engineeer. 


THE EUREKA TEMPERED COPPER Co., of North East, Pa., report 
shipments for October and November of their tempered cop 
oods in excess of any amount previously shipped in any other 
our months since they began business. 


DALLAS, TEX.--The Dallas Electric Co. will issue $300,000 of 
bonds for the purpose of improving its electric light plant. 
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.. GREAT WESTERN ELECTRIC SUPPLY'CO,; ^ : j| 


The above-named house are doirig a phenomenally large business 
in general electrical supplies of classes and orders are pouring in 
from all aver the country. The demand for Simplex wire, car- 
bons, porcelain and glass specialties and fixture, are unprecedented 
in the history of the house. Los E { | 


u DAISY CHAIRS" ON THE NEWTON, MA89., ELECTRIC 
RAILWAY, . 


Mr. R. T. White is in receipt of the following from F. G, L. 
Henderson, superintendent of the Newton Street Railway Co., 
which is running heavy electric cars ove? its lines: We have 
tecently laid in Newton ahd Waltham, five and one-half miles of 
track, moré than three of which are laid on your chairs, and 
since they have been in use, they have given perfect satisfaction. 
When laying track in Newton, we gave them a severe test, 
by runtíing'à seventeen ton steam roller over орг road bed, first 
filling it in with ten inches of crusheü rock. We found no evi- 
dence of any failure to hold this immense weight and consequent- 
Iy I have full éonfidence, that if the material of which it is made, 
is kept up to the proper standard, your chair will do all that you 
tlaini for it. ' | | 

I вее no reason why it should not meet with the approval of 
street railway managers who will give it a trial, as its low price 
and durability are points whiċh surely ought to, commend it to 

em." x К s А - Ü à 


AN IMMENSE STOCK. 


: The Great Western Electric Supply Company, 190-199 Fifth 
avenue, have LS their five-story and basement building filled 
from roof to cellar with all kinds of the choicest electrical sup- 
plies and are carrying, it is said, probably the largest stock of any 
supply company in the country, that at present on hand aggre- 
gating over $250,000 in value. | Br 


NEW ENGLAND TRADE NOTES, 


THE STANDARD ELECTRIO CO., OF VERMONT, have sold a 200 
light plant to the East Shore Terminal Co., of Charleston, 8. C., 
aud a light plant to the Beaver Mills Co., Keene, N. H. 


H. N. BATES & Co., of Boston, have secured the order to furnish 
the shafting, pulleys and friction couplinga for the Johnstown 
Electric Light & Power Co., of Johnstown, N. Y. The order calls 
for 12 pulleys, and Hunter friction couplings for about 600 h. p. 
and about 200 fe t of shafting. This plant will be made a model 
plant as regards the shafting arrangements, no expense being 
spared to make it complete. The bearings will be on special 
frames; and the shafting of special forged steel.“ 


PETTINGELL-ANDREWS Co.—The Boston stock exchange has 
admitted for dealings in the unlisted department the Pettingell- 
Andrews Company, which is engaged in the electric light and 
railway supply business ; capital, $200,000, in 8,000 shares of $25 
par value. The officers are: F. E. Pettingell, president; D. A. 
Andrews, Jr., vice-president ; D. A. Andrews, treasurer; C. B. 
Price, secre ; and they, with Ambrose Eastman, are its direc- 
tors. The business of the Pettingell-Andrews Company has been 
steádily increasing throughout the past year, and they have just 
declared a semi-annual dividend of 5 per cent. payable on Decem- 
ber lst. They have just been appointed exclusive New England 
agents for the well known Paiste switches. Mr. F. E. Pettingell 
has just returned from Chicago and the West, where he reports 
business as extremely brisk in their specialties. Mr. D. A. 
Andrews, Jr., has just made a complete tour of the South, going 
as fur as New Orleans, and secured good business, while Mr. Levi 
Cofren, their popular agent in New England, has been pulling in 
good orders in Okonite and other line wires. The K. W. colas 
ties continue to take the market, while the sales for the S. 8. Key 
and Keyless socket has been something unprecedented, over 100,000 
being already in use. In my article on the new Worcester station 
in our issue of December 16th, it should be added that all the 
wire used in the station was Okonite, and the Pettingell-Andrews 
Company have been making a specialty of this class of inside sta- 
tion work for some time. | 


THE ECONOMIC ELECTRIC MANUFACTURING Co., of Brockton, 
Mass , are rapidly achieving success with their new incandescent 
lamps, and are building up a nice business. After January 1st they 
will have a capacity, of 600 lamps а day, and since their commence- 
ment in October, they have averaged a manufacture of about 2,000 
lamps, per week. Amongst recent business, they have received 
orders from the New York Herald, the Boston Globe, and the West 
End Street Railway Co., of Boston. They are also making a 
specialty of large 75 and 100 c. p. incandescent lamps with double 
Hlament which are giving excellent satisfaction. 
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- THE (‘STANDARD ELÉROTRYIO SUPPLY Cd., of Böstón, Bave just 
been appointed agents for New England for John A. Roeblings' 
Sons Company, of Trenton, N. J., representing all wires of their 
manufacture. They will carry a large stock for immediate ship- 
ment of underwriters wire, weatherproof-wire, magnet wire, lamp 
cord, and all sorts of bare wires for telephone and telegraph pur- 


BRIDGEPORT MACHINE TOOL WORKS, Bridgeport, Conn.—One 
of the most beautiful illustrated catalogues of machinery which 
I have ever seen, came to Hand recently from the . 
Machine Tool Works, of ке ороп, of which Mr. E. P. B 

is the energetic proprietor. e catalogue embraces boxing and 
turning mills, bolt cutters, chucking machines, compound turrets, 
lathes of all descriptions, screw machines and tools, shapers, and 
a host of special machines. -The catalogue is neatly printed on 
very fine paper, is profusely illustrated with the very finest cute, 
and is beautifully bound in stiff green covet, Itis an ornament 
to any office, and usefs of machine tools should at once procure a 
copy. E >. 3 


=... q 


WESTERN- TRADE NOTES. 


THE ILLINOIS ELECTRIC MATERIAL CO., 839-841 Rookey, report 
continued activity in all branches of their numerous supplies and 
specialties. They are doing a large and increasing business in poles, 
and electrical men all over are showing a very strong disposition 
to have their poles orders accompanied with a good supply of their 
famous Canvas-Jacket line wire to string on them. This wire is 
meeting with extended adoption by reason of its high insulating 
qualities, durability and immense reeistance to abrasion. They have 
just taken hold of the various 8j ties made by the Star Elec- 
trix Co., of Philadelphia, and have already booked some nice 
orders for the same. | 


THE FoRT WAYNE ELECTRIC Co., through their Chi ; 
have closed a contract for 740 2,000 candle-power arc of 
their well-known ** Wood ” system for Louisville, Ky. 


MR. C. A. ROBINSON, formerly manager of the Street Railway 
Supply de ent of the Western Electric Supply Co., 
has joined the forces of the Electric Construction and Repair Co. 
Springer building, this city, and will handle the many new and 
valuable electric street railway specialties which this company 
are red manufacturing and will place on the market im- 
mediately. 


MR. J. E. WILSON has associated himself with Mr. W. B. 
Pearson, the Weetern agent of The Ball Engine Co. of Erie, Pa, 
and will be located in the Rookery. Mr. Wilson has been for 
some time past prominently connected with the Western Power 
Construction Co., and this company having gone out of business, 
he has seen fit to connect himself with the engine interests. 
Mr. Wilson has had a long and most extensive experience in me- 
chanical and electrical engineering, having been engaged in this 
class of business for the past 14 years, and he is a pioneer in many 
of its branches. He was 5 a number of years allied 
with the Bell Telephone Co., of ton, and later was superin- 
tendent of the Financial Telegram Company of that city, which 
position he filled for five years with the greatest credit to himself 
and the unbounded satisfaction of the company. When he came 
West to represent the interests of the McIntosh-Seymour engines, 
a position for which he was peculiarly fitted by his previous ex- 
perience, he soon showed his capabilities in this line by the large 
amount of business which he secured and the number of those 
excellent engines which he placed. Mr. Pearson and The Ball 
Engine Co. are to be congratulated on having secured his servi. 
ces, and Mr. Wilson is especially fortunate in being connected 
with a concern whose engines are so well and widely known. 


MR. D. T. EVERTS, assistant manager of the Simplex Electri- 
cal Co., of Boston, is in town for a short visit. 


MR. G. A. EDWARD KOHLER, Western rupe о, the Edd 
Electric Motor Co., of Windsor, Conn., is going to Phi 
phia for a two-week vacation. 


THE ELECTRICAL SUPPLY Co., of Chicago, ismaking a special 
Christmas display of electrical effects and novelties in its Ran- 
dolph street windows, and it has issued neat little special invite 
tions to its friends to be on hand any evening between 4:30 and 6, 
to see the show. 


CHAS. G. ARMSTRONG, some of whose electrical inventions have 
been illustrated in our columns, has resigned the position of as- 
sistant manager for the Great Western Electric Supply Co., and 
is now turning his attention to contract work. Besides his own 
devices, he is prepared to install others which have been equally 
well worked out, and already has contracts under way in some of 
the largest buildings in Chicago. His wide acquaintance among 
architects as well as electrical people in the West foretells his sac- 
cess, and his ingenious contrivances will soon find their way into 
many parts of the country. At present his address is 388 Tbe 
Rookery,” Chicago. 
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THE INFLUENCE OF POSITION OF COMMUTATION In the tests the brushes were fixed in position and the 
ON THE OUTPUT OF A SHUNT-WOUND DYNA- commutator and armature core, which are adjustable re- 
MO WITH SIEMENS “Н” ARMATURE. latively to each other, were shifted to the required posi- 

5 | tions. 
BY J. MARTIN. 


МАЙНЕ dynamo in question is one of a type which | 
; has found an extended application in electro- A 
АЙ plating work, and tests made recently by the 


writer to determine its capacity at its rated 
1,250 revolutions are the basis of the present 
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In Figs. 1, 2, 3, 4, 5 and 6, the six relative positions of 
the pole pieces, armature core, commutator and brushes at 
the time of the brushes leaving one commutator section 
for the other are shown. 
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article. Тһе field is of the bi-polar type with yoke оп top 
and is made of cast iron, in three pieces. 
In the tests the field regulator was short circuited so that 
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Fig. 7 shows the curves (which are numbered according 
to the positions already shown in Figs. 1 to 6) of the out- 
put measured in volts at the binding posts of the dynamo 
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the field strength was at all times the maximum attainable 
under the attendant circumstances. The armature core is 
composed of twenty-eight wrought iron discs one-eighth of 
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and amperes in the external circuit, taken on non-jnductive 
resistance. 
Tce ENG WY The curves, 1 R, 2 в, 4 в, are taken on residual mag- 
Fia. 3. netism at the positions indicated by their respective num- 
‚ bers. The points on the curves at which the watt output 
an inch thick, with a malleable iron head at each end. is a maximum is at the centre of the small circles shown. 
The armature winding is in one coil and the commutator The accompanying table gives the numerical value of this 
has two seotions. point with the other necessary data. 
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1 | £08 | 1290 | $9.8 3.8 i4 1,990 
9 | 48 1980 | 71.8 8.1 98 1,940 
8 | 482 | 1270 | 89.6 8.9 98 1.260 
4 8.65 | 1,280 | 102.5 3.04 | 38.4 | 1,250 
5 2.95 | 1290 | 94.5 3.7 85 1,270 
6 15 | 1,290 . 
IR | 214 | 1890 1 1.4 5 1,820 
3R | 841 1,820 | 18.9 2.1 9 1,820 
4R | 95 1.800 | 28.4 1.8 13 1,800 


As is readily apparent, there is considerable interest 
attached to the curves on which the following remarks may 
be made : 

Curve 1.—This was taken at the position of theoretical 
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commutation. The sparking was excessive at the open 
circuit reading but decreased as the external oprrent in- 
creased, and at 15 amperes was slight. Curve 2.—This 
position nearly coinoides with that of highest voltage with 
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a separately excited field and no current flowing in the 


armature. Curve 3.—The sparking was bad at open cir- 
cuit, followed by a decrease, then increasing and decreas- 
ing again to very slight at-the maximum current. Curve 


4.— This curve is specially characterized by an even volt- 
age from 0 to 12 amperes and giving the maximum watt 
output of the positions tested. The sparking on open cir- 
cuit was bad; but from 10 amperes to the maximum was 
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slight. Curve 5.—We have here the very interesting 
feature of a decided rise in voltage with current up to 15 
amperes dropping even with the initial at 39.5 amperes, at 
which point the speed had decreased 20 revolutions. 
The maximum watt output is less than in the preceding 
position. The sparking was slight at open circuit and was 
0 over almost the entire range of current. Position 6 
gave .15 volts negative on open circuit, and no further 
readings were taken on it. 

With the idea of possibly getting a more positive effect 
of the action of the current in the armature, the curves 1 в, 
2 R, 4 B, were taken after charging the field for each to 
the maximum extent obtainable from its own current. 

The curves present the same general characteristics as 
those obtained with the field self-excited at the same posi- 
tions. 

To get an idea of the relative effect of the various posi- 
tions tested, the curves shown in Fig. 8 were plotted taking 
positions as abscissas and maximum watts (Curve 1), open 
circuit volts (Curve 2), and volts at maximum watts (Curve 
8) as ordinates. 

The maximum positions are for watts, between positions 
4 and 5, nearest 4 ; open circuit volts, between positions 2 
and 3; volts at maximum watts at position 3, 


THE “ THRILL OVER THE, WIRE." 
BY PATRICK B. DELANY. 


I nave recently been asked for my opinion on the * thrill 
over the wire? subject which has been discussed so actively 
and considerably in the newspapers. My recollection of 
the cause of this discussion is that a telegrapher relates an 
experience which he is unable to account for, to the effect 
that in the performance of his daily work of sending and 
receiving messages, he has experienced a peculiar “ thrill” 
when working with a certain operator, while his work with 
the rank and file has been unattended by this pleasing sen- 
sation, and, that although this operator who thrilled him 
was not himself much of an artist in his line, still, when- 
ever he worked the key at the other end, the relator wasin 
a measure put under a spell. Moreover, on one occasion 
when almost incapacitated for work by illness, the call of 
this particular operator from the other end of the line 
infused in him a mysterious vitality which drew him from 
a Sick couch to the instrument and held him there in the 
performance of his duty until Bis malady left him. Other 
operators have come forward and expressed themselves as 
having been similarly affected by certain affinities or con- 
trolling influences over the wires, and without attempting 
any explanation they simply allege or admit that they have 
felt the ** thrill." 

Speculation as to the nature of this mysterious influenoe 
runs mainly in the direction of hypnotism, and the question 
is asked whether or not the hypnotic influence can be sent 
electrically, or exerted over & wire just as well as though 
the parties were face to face. In affirmative support of 
this theory we have from France the statement that the 
hypnotic influencehas been forwarded by mail through the 
medium of a letter or postal card. We are informed that 
a young woman having an aching tooth which she was 

raid to have pulled on account of the pain, received a 
communieation by mail from a hypnotistic friend several 
hundred miles away telling her to go to a certain dentist 
and fall asleep while her tooth was being pulled. She did 
80, and felt no pain. 

Now if I could bring myself to believe this to be true, I 
would answer the request for my opinion on the “thrill 
over the wire? by пару telegraphing *'Never felt it, 
but thrill is all right.“ ut I do not believe the tooth 
yarn, nor do I believe that mesmeric or hypnotic influ- 
ence can be sent either by post, telegraph or other interme- 
diary. Ithink the young woman must have deceived her- 
self. Her sleep was probably imaginary, and furthermore, 
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the operation might not have been painful even though she 
had not received the letter. I strongly suspect that if the 
letter had informed her that the dentist would charge her 
fifteen dollars for pulling the tooth she would have experi- 
enced great pain and would not have slept for a week. 

Now as to the “ thrill over the wire,” I have been think- 
ing backward over the many years and wires covered by 
my own experience as a telegraph operator, looking for 
* thrills,” as it were, but I am unable to join in the liberal 
corroboration of this operator’s experience which his story is 
said to have brought out. If he had said he was thrilled 
by a first-class lightning sender, and was able to take the 
sending, and put it down, I would goa long way in his 
direction, for there is glory in being able to tella great 
sender to “go” when he inquires after an hour’s silence on 
your part *r-u-tr?" But I was never thrilled, like the 
man who started this discussion, when working with an 
inferior operator. I have been strongly influenced under 
Such circumstances, but not in the way he describes— 
rather more in the line of murder. Lam sorry for it now, 
but couldn't help it then. 


CURTIS’ ELECTRIC RAILWAY CONDUIT. 


WE frequently hear the remark that while the progress 
made in electric railroading in this country is very credit- 
able to American electrical engineering and to the enter- 
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Ба. 1.—CURTIS’ ELECTRIC RAILWAY CONDUIT. 


prise of our railway companies, the time has come when the 
present methods of construction require some modifications 
to adapt them to the demands of an exacting public. This 
applies more particularly to the system of overhead wires 
now generally employed, but which is likely in the future 
to interfere seriously with the extension of eleetric railway 
work, at least in our largest cities. With this obvious fact 
in view not a few electrical engineers are wisely devoting 
their attention to the best methods of leading the curfent 
in conductors placed in conduits. The problem is by no 
means an easy one and involves many difficulties which 
must be overcome to insure success. Principal among 
these is the drainage of the conduit and its maintenance 
free from dirt and other street refuse, while at the same 
time permitting of making a good contact with the 
conductors within. 

To secure this desideratum Mr. H, N. Curtis, of this city, 
has recently designed a form of conduit in which the slot 
through which contact is established from the conductor to 
the motor on the car is normally maintained closed, and 
only opened at the point at which the car happens to be at 
the time. The accompanying engravings show the manner 
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in which this is carried out, Figs. 1 and 2 showing 
respectively a vertical and longitudinal section of the 
conduit. 

The latter is built up of sheet iron x bolted to the heavy 
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Ба. 2.—CurtTis’ ELECTRIC RAILWAY CONDUIT. 


collars L. In the centre of the conduit there is firmly 
bolted an I-beam 1 which reaches to the top and, together 
with the two angle bara J at the side, serves to form the 
two slots. The conductors aa, of rectangular form, are 
supported upon insulating pieces E, screwed to an iron 
plate. 


Fic. 8.— TROLLEY WHEELS. 


The slots, as will be seen, are closed by angle bars в upon. 
which are fastened rubber strips that effectually seal the 
conduit and prevent the entrance of water and dirt. These 
angle bars are fastened in insulating connecting blocks с, 
which are pressed upward by the spring M, and maintained 
in a central position by the guide rod c. The bars B are 
made in lengths of three or four feet and joined together 


ко. 4.—CurtTis’ ELECTRIC RAILWAY CONDUIT. 


flexibly so that they form a continuous length which can 
be depressed. 

It will now be readily seen that as the car travels along, 
the trolley wheels shown in Fig. 8 depress the bars B and 
bring them in contact with the conductors in the slot, in 
the manner shown in Fig. 4, the current thus passing from 
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the conductor through the bars and trolley wheel to the 
motor on the car. 

As soon as the pressure of the trolley wheel is removed, 
by the passage of the car, the flexible contact strip returns 
to its normal position by the pressure of the supporting 
springs by which it is upheld. A rotary brush attached to 
the car in advance of the trolley wheel clears the contact 
strip of all foreign material. 

the insulating strips which protect the flexible metallic 
contact strip from- the jaws of the conduit slot fit suffi- 
ciently close to practically exclude dirt, moisture, and all 
foreign material from entering the conduit. That which 
does fall into the conduit, can readily be removed through 
sewer connections by a brush or by flushing the conduit. 


THE COMPARATIVE ECONOMY OF ELECTRIC, 
HYDRAULIC AND STEAM ELEVATORS. 


THE erection of high buildings makes the installation of 
elevators for the transportation of passengers a necessity. 
The nature of the service is one, however, characterized by 
such variability in load that the economy obtainable in 
other power applications had until recently been largely 
sacrificed to other considerations, when the advent of the 
electric motor placed in the hands of the engineer, a ma- 
chine characterized eminently by its qualities of regulating 
the power consumption to the load. 

In order to bring out clearly the relative economy of the 
electric elevator over the usual types of hydraulic and steam 
elevators, we give below a discussion of this important 
question by a well-known steam and mechanical engineer : 

The questions which should have influence in making a 
decision as to elevator service, should be, efficiency, safety, 
economy of operation, durability and space to be occupied 
in the building by the operating machinery, and lastly the 
first cost of the plant. 

In all of the elevator machinery as now constructed, the 
cost of operation so far as coal is concerned is altogether 
too great, and is in all cases, with the exception of the 
water-balance elevator, very nearly the same, whether the 
elevator is carrying its maximum or minimum load. The 
water-balance elevator is at its best when it has to carry its 
load from the bottom to the top of the building, without 
any intermediate stops, and consequently no change of its 
load during the trip; but even the water-balance elevator 
under these conditions, which are the very best it can be 
operated under, consumes twice the amount of power which 
should be necessary to do the work, as the following state- 
ment will show. 

Let us consider the water-balance elevator, having a max- 
imum capacity to lift 2,000 lbs. of load, the car and cage 
wil weigh about 2,000 lbs., 1,500 lbs. of which will be 
counter-balanced. That leaves 2,500 lbs. to be lifted when 
the maximum load of passengers is in the car ; but as the 
average load carried on passenger elevators is not more 
than one-quarter the maximum, which in this case would 
be 500 lbs., then we have for an average load carried during 
the day, 500 lbs. of passengers and 500 lbs. of counter-bal- 
&nce, and as carrying the counter-balance is so much dead 
loss, it follows tnat even the water-balance elevator in its 
very best condition of work, wastes just one-half of the 

ower. In other words, when it lifts 500 lbs. of passengers, 
1t at the same time has to lift an equal weight of uncounter- 
balanced car, for which it has no compensation. This is 
the condition of the water-balance elevator, which 80 far as 
the question of economy alone is concerned, is the very best 
of all the elevators now built. 

The next elevator to be considered in economy of coal in 
its operation, is the direct connected steam machine. Now 
while it is possible to build a steam engine to run an ele- 
vator and use steam in proportion to the load which it has 
to raise, it is a fact that such an engine has never been 
built, and, practically, the steam engine driving an elevator 
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uses just as much steam to lift the passengers direct, as it 
does on the water-balance machine to pump the water and 
lift the passengers threugh the agency of hydraulics, The- 
oretically, from the nature of the contrivances, this should 
be so, and in practice the results obtained, bear out this 
statement. But these two machines being considered, one 
as against the other, the steam machine is to be preferred 
—tirst, because it costs less; secondly, it takes leas room in 
the building, and all things considered, it is less liable to 
accidents which endanger life. 

Now, as to the ordinary types of hydraulic machines, 
whether they be direct lifts or the vertical type of machine, 
or whether they are of the horizontal type, one feature is 
common to them all. This feature 1s, that their consump- 
tion of water per trip, and consumption of power to furnish 
that water, is exactly the same for all loads; that is to say, 
they use just as much power to carry the elevator boy to 
the top of the building and bring him down again, as they 
do to carry the maximum capacity of the machine. The 
extravagant use of fuel in all this type of machines is some- 
thing Борошо, when the work which is done is con- 
sidered. 

If we take the steam from the boiler and follow it to the 
simple duplex pump, or to the compound duplex pump, we 
will find in elevator service, that for each actual horse 
power of water delivered into the tank, whether it be on 
the roof or the pressure tank in the basement, the enor- 
mous quantity of eight pounds of coal is used. Now, after 
we have got the water into the tank ready for use, we waste 
four-fifths of this power; one-fifth is thrown away in lift- 
ing the 1 balanced car, and three-fifths in having 
to use the maximum of water for all loads, while the aver- 
age of all loads is but one-quarter of the maximum. These 
features are, as remarked before, common to all hydraulic 
elevators. 

The steam machine is but a trifle better in economy, for 
the reasons stated previously, because the back 5 on 
the piston always rises to correspond with the decrease of 
pressure upon the steam side. The water-balance elevator 
uses water in proportion to the load lifted, whenever the 
loads are brought down at all times equal to those which 
are carried up, but as a large portion of the trips are made 
with small loads coming down, and many times with none 
but the operator on the саг, it is necessary to make the 
counter-balance less than the car by about the average load 
lifted, so that the water-balance elevator, at its best, uses 
twice as much power as it should, to accomplish the work. 

As to the question of cost of the water-balance elevator, 
the direct-steam, or the vertical or horizontal hydraulic, 
they come in order as follows: The cheapest is steam, the 
next is the water-balance, and the next hydraulic, either 
vertical or horizontal, which are practically the same. 

The amount of useful room occupied in the building, is 
least with the steam ; next comes the water-balance ; third, 
the vertical hydraulic, and fourth, the horizontal hydraulic. 
In considering the room occupied, of course there is taken 
into account all of the space occupied by cylinders, tanke, 
pumps, etc. 

To produce an elevator which should be reasonably cheap, 
efficient and safe, and at the same time use power in pro- 
portion to the load lifted, has been the dream and study of 
all principal elevator builders of the world. Such eleva- 
tors are now built and operated by electricity. An elevator 
of this type is less in first cost of any, requires less room in 
the building than any other, and can be operated with leas 
than one-half the amount of coal of any other. The best 
arrangement possible for an electrio elevator is to place the 
machinery at the top of the elevator shaft above the travel 
of the car, for the following reasons: First, in that posi- 
tion the machinery occupies no otherwise useful space in 
the building, and in that situation the machine can be so 
counter-balanced that the amount of power required at an 
one time, whether the car is ascending or descending, is 
only sufficient to move half of the maximum carrying capac- 
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ity of the car. The same machinery however may be 
placed at the bottom of the elevator shaft, in the basement, 
occupying about the same room that an ordinary steam 
machine does. In either case it will use the power in pro- 
portion to the load carried. 

In order to make this statement clear, as to the economy 
of the electric elevator when compared with the hydraulic, 
it is necessary to show where the power is lost in each case, 
and where the difference lies. First, the duplex steam 
pump, uses eight pounds per hour for each horse power; 
the engine which drives the dynamo to furnish electricity 
uses at most four pounds. Only one-fifth of the power 
developed in the steam pump is utilized in lifting passen- 
gers. In the electric, three-quarters of all the power which 
is developed by the driving engine is used for operating the 
elevator; besides, in all large buildings there are electric 
lights, and electricíty is used for various purposes, and 
must have an electric generator in any event. 

As to the question of safety, with all these various types 
of elevators (leaving out the water-balance), there is prac- 
tically no difference. The safety appliances which are on 
one machine, may be applied to any or all.. 


A PRACTICAL GUIDE TO THE TESTING OF INSU- 
LATED WIRES AND CABLES.—VII. 
(Copyright, The Electrical Engineer.) 
BY HERBERT LAWS WEBB. 


CONDENSERS, 


Іх comparing small capacities, such as those of over- 
head lines or short lengths of underground cable, it is a 


Fic. 24.—CONDENSER FOR TESTING. 


great convenience to be able to adjust the standard con- 
denser to give about the same deflection as the wire or 
cable to be measured, and the accuracy of the test is also 
greater than if widely different deflections are obtained. 
The convenience, therefore, of employing an adjustable 
condenser, the sections of which can be connected either in 
arallel or in series, is obvious. 

Fig. 24 illustrates a condenser having a total capacity of 
4 microfarads and a range of capacities from .00985 
microfarad up to the limit. This condenser has twelve 
sections ; one of 2 microfarads, one of 1 microfarad, and 
ten of one-tenth each. The alternate plates of each sec- 
tion are connected to small brass blocks, insulated from the 
long strips running the full length of the condenser ; the 
plugs are provided with small binding screws, and for con- 
necting the sections in series they are inserted in the holes 
in the blocks and connected diagonally with short pieces of 
wire, the two end blocks of the series being plugged to 
the long strips so as to make connection with the discharge 
key and earth. | 

n Fig. z5 animproved form of the multiple series adjusta- 
ble condenser is shown. The blocks are arranged so as to 
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overlap each other, and the different sections can be joined 
in series by means of the plugs alone without the use of 
connecting wires. The plugs are fitted with binding screws 
80 that the different sections can be used as separate con- 
densers if desired, each section being rendered independ- 
ent of the others by connecting wires to the plugs and in- 


Fic. 25.—IMPROVED MULTIPLE SERIES ADJUSTABLE CONDENSER. 


serting them in the blocks. This instrument is the ne plus 
ultra of adjustable standard condensers; the style illus- 
trated is divided into five sections of one-tenth each, and 
has a range of capacities from .02 microfarad to .5 micro- 
farad. 

When not in use, standard condensers should always be 
short-circuited by inserting the plugs. between the brass 
blocks to which the plates are connected ; in this manner 
any residual charge is neutralized. 


TESTING BATTERIES. 


For testing purposes a battery of at least 100 cells is 
necessary, and in cable factories it is customary to use 
200, or even as many as 500. 

A set of accumulators form an ideal battery for testing, 
but a large number of secondary cells is seldom available. 


Fic. 26.—CHLoRIDE OF SILVER BATTERY—100 CELLS. 


The next best is some form of Daniell, either the origina 
Daniell or the Minotto, but not the ordinary gravity bat- 
teries, as the solutions in these cells diffuse quickly unless 
the battery is doing constant work. In many casen 
Leclanché cells are used for testing batteries and answer 
very well, as they require very little attention. 
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The battery most frequently used for testing work in 
this country is the chloride of silver cell, made up in sets 
of 50 or 100. "This battery has great advantages over all 
others in point of compactness and portability, and the 
ease with which any number of cells may be connected. 
The chloride of silver cells require very careful handling 
to keep them in good order, as, if the battery is worked on 
з low resistance, or short-circuited, several damaged cells 
will probably be the result. As portable testing sets do 
not always receive the most careful handling, these bat- 
teries frequently need the attention of the manufacturers 
to keep them up to the mark. "The cells have a pretty high 
internal resistance to start with, and this inoreases with 
time, mounting up sometimes to an alarming figure. 

The small commutator usually provided with the porta- 
ble testing batteries should never be used. It is a most 
unsatisfactory and vexatious instrument, always working 


Fia. 27.—INSULATED DOUBLE BINDING POSTS. 


loose and making bad contact; or, if screwed up tight, 
metal dust is ground off the points and distributed over the 
plate so as to partially short-circuit the battery. It is 
somewhat surprising that the manufacturers of the bat- 
teries should still cling to this very inefficient style of 
reverser. 

In Fig. 26 is illustrated a 100 cell chloride of silver bat- 
tery. The fixed commutator is discarded and the connect- 
ing cords are provided with forked tips by means of which 
they can be connected to a battery reversing key of proper 


design (such as that shown in Fig. 14). The cover of the case 


is made entirely removable instead of being hinged, this 
arrangement being more convenient for work in a per- 
manently fitted up testing room. 

The testing battery should be placed in a well protected 
situation so that it may be kept free from dust and dirt, 
and above all the entire battery should be thoroughly well 
insulated, as a badly ingulated battery will disorganize the 
work and render the tests valueless. If Daniell or 
Leclanché cells are used they should be placed on wooden 
stands raised from the floor or shelving by means of hard 
rubber feet about four inches long; the cells should be 
well separated from each other and the glass jars should be 
kept dry and clean ; they should be frequently inspected 
and any incipient signs of “creeping” must be attended 
to atonce. It is of great importance in testing that the 
battery shall be perfectly constant ; any slight defect in 
the battery will affect its constancy and neutralize the 
value of the tests. Therefore, too great care cannot be 
taken in avoiding the appearance of any such trouble, or 
in remedying it after the slightest indication of its existence. 

In a testing battery the cells are of course always con- 
nected all in series, as for insulation tests the full E. M. F. 
is generally required. In measuring conductor resistance 
and electrostatic capacity it is only necessary to use from 
five to ten cells. ith the chloride of silver battery it is 
a very easy matter to connect any desired number of cells 
to the battery reverser, as one pole of each cell terminates 
in a small nipple on which the plugs of the connecting 
cords fit tightly, and in order to vary the number of cells 
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the only operation necessary is to alter the position of one 
of the plugs. With a battery composed of 100 Leclanché 
cells permanently connected in series, the question of chang- 
ing the battery power quickly is not so simple, involving 
the connection of wires, which is rende additionally 
troublesome when the battery, as is generally the case, 1s 
placed in a more or less inaccessible position. 

The best plan of getting round this difficulty is to pro- 
vide a number of insulated binding posts on the testing 
table to which wires from the battery may be permanently 
connevted ; it is then an easy matter to join up the battery 
key with the number of calla required for any particular 
test. 

Let us assume that we have a battery of 100 cells. To 
the testing table, or to the wall at the side, or in any poei- 
tion that may be most convenient and accessible, is screwed 
a set of double binding posts mounted on hard rubber pil- 
lars and base. To the binding post number one a wire is 
run from the zinc pole of the battery and the carbon pole 
is conmected to post number six; to the intermediate 
posts wires should be run from the carbon poles of the first, 
fifth, tenth and. twentieth cells. One terminal of the bat- 
tery reversing key being connected to the zinc binding 
post, it is an easy matter to connect the other terminal of 
the key so as to obtain battery power of one, five, ten, 
twenty, ог the full number of cells, by simply changing 
one wire. These combinations of cells are all that will be 
required for general testing, and the connections from tbe 
battery to the pillar binding posts once made, the battery 
need never be touched except for inspection or removal of 
defective cells, e 

A set of insulated double binding posts suitable for 
3 the battery connections described above is shown 
in Fig. 27. 

The testing room is generally some distance from the 
terminals of the cables to be tested, or, in a factory, from 
the tanks in which the wires and cables are submerged. 

This separation, however inconvenient, is necessary in 
order to secure quietness and freedom from magnetic and 
mechanical disturbances likely to affect the steadiness of 
the galvanometer. 

In order to make connection with the cables to be tested, 
a number of permanent leads, which should be of the best 
possible description, heavily insulated and well protected 
from mechanical injury, are run from the testing room to 
the terminal room or cable-tanks. Itis best to terminate 
tbese leads at the testing table on a set of the insulated 
double binding posts described above; the ends of the 
leads are then protected from damage and the insulation 
afforded is excellent ; the pillars can be numbered to avoid 
confusion and any lead can be connected with the testing 
instruments by simply joining а short piece of wire from 
the key to the binding post on which the lead required 
terminates. 


TELEPHONE WORK IN JAPAN. 


Many of our readers will remember the visit to this country 
from Japan of Mr. S. Oi, a Japanese electrical engineer. In a 
recent letter to Mr. G. M. Phelps, he says: Since my return 
from America, I have been entrusted with the whole irs re- 
lating to the establishment of telephone exchanges in Tokio and 
Yokohama. We don't have many subscribers at present, but as 
far as I can see, the exchange is getting more and more popular 
and we have many applications in succession day after day. We 
opened the exchange here in Tokio, about a month ago. The an- 
nual subscription is about $82 in Tokio and $28 in Yokohama 
any where within the limits of the towns. As there is no need of 
using multiple switchboards at present, we use an ordinary 
of switchboard made here in Tokio. We use conductors of No. 
18 hard copper. That I have been enabled to finish the exchanges 
successfully is principally due to the kind assistance I had re- 
ceived in the States in making investigations in the various ex- 
changes." Mr. Oi adds that Mr. Sawai, an electrical engineer 
who is also well known in this country, has been ill and is at 
present ruralizing 400 miles from Tokio for the recovery of hia 
health. Mr. Oi is now attached to the Department of Communi- 
cations of the Telegraph Bureau. 
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TESTING ARC LAMPS. 
BY FRED. H. COLVIN. 


THERE is in use at the main Brush Electrio Light Sta- 
tion, Philadelphia, an ingenious and praiseworthy arrange. 
ment for testing the aro lamps before they are sent out, or 
on repair work. It is praiseworthy because it saves the 


° SIMPLE METHOD OF TESTING ARO LAMPS. 


eyes of the workman and ingenious because of its novelty. 

The testing rack is of the usual form, but in front of each 
lamp is placed a lens which is provided with a rack and 
pinion 2 arrangement, and fitted in a horizontal 
sliding way or frame so as to be readily adapted to each 
carbon. i 

The lamps to be tested are switched on as usual, but the 
operator, instead of watching the carbon points them- 
gelves, adjusts the lens to focus on the white wall several 
feet away, and there watches the enlarged and inverted 
image of the carbons in all their processes of burning, and 
sees much more accurately than if he watched the carbons 
themselves. This does not injure the sight to any per- 
ceptible degree, and is not only humanitarian, but gives a 
clearer idea of the action of the carbons. 

The accompanying figure will illustrate the plan quite 
clearly. 


SABOLD'S GROUND CIRCUIT FOR ELECTRIC 
RAILWAYS. 


THE experience thus far gained in electric railroading 
has shown that too much attention cannot be given to the 
integrity of the ground or return circuit, and our columns 
have already contained numerous descriptions of devices 
and arrangements designed to effect this purpose. 

The cheapest form of construction, which is, of course, 


SABOLD'S EARTH RETURN FOR ELECTRIO RAILWAYS. 


the most unreliable in operation, is that in which the track- 
rail alone is depended upon as a return conductor. "This 
system is found only on suburban roads where the traffic is 
so light as not to warrant the addition of supplemental 
wires, which are laid on more important roads at consider- 
able expense. 

But even in the latter case, the result of practice has 
shown that in numerous cases the ground wires have been 
rapidly attacked and reduced in effective section by cor- 
rosion, due largely in all probability, to electrolytic action. 

To this must be added the fact that in numerous cases 
the single trolley system of operating electric railways has 
given rise to grave troubles in telephone circuits located 
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not only in proximity to the oar line circuits, but even in 
those situated at a considerable distance. Investigation 
soon showed that this was due not so much to induction 
between wire and wire, as to an actual leakage by conduc. 
tion; the railway current, notwithstanding the return 

Wires, escaping to ground and seeking other convenient 
paths, such as the telephone wires, in returning to the 
dynamo at the generating station. 

‚ To afford an effective return circuit for the current and at 
the same time to avoid interference with telephone circuits, 
Mr. F. W. Sabold, of Albany, N. V., has designed and re- 
cently patented a system which is now in successful opera- 
tion on the lines of the Albany Railway Co., as well as in 
Troy, N. Y., and the work of equipping the Watervliet 
railway, extending from Troy to Albany, is now being car- 
ried out. In all these places the interference with the tele- 
phone service was so serious as to make the telephone prac- 
tically useless, but the introduction of Mr. Sabold’s 
system has remedied the trouble. 

The method employed is exceedingly simple and con- 
sists, in the first place, in relying on the earth entirely as 
the return circuit ; and in the second place, in connectin 
each rail directly to earth. The plan adopted by Mr. Sabol 
is shown in the accompanying engraving. As will be seen, 
each rail is connected by a conductor with an iron rod 
driven into the ground to a depth at which moisture is con- 
stantly present. As the car moves along the track, the 
current finds at every rail a good ground, and thus has no 
tendency to take up other indirect paths to reach the gen. 
erating dynamo. It will be noted also that with this con- 
struction the bonding of the rails is of minor importance, 
and, as no return ground wire is required, the expense 
of the equipment is greatly reduced. 


HENDERSON’S MULTIPLE CARBON ARC LAMP. 


_ Тнк cost of trimming arc lamps was very early recog- 
nized to involve a not inconsiderable part of the total oper- 
ating expense in arc lighting, and to this fact the creation 


HENDERSON’S MULTIPLE CARBON ARC LAMP. 


of the double carbon lamp is due. But even the saving 
effected by the latter has not deterred inventors from seek- 
ing to still further increase the intervals during which the 
arc lamp may remain without attendance and has given rise 
to various forms of carbons and devices for prolonging 


720. 


their life. Still another method which has lately been 
brought out consists in providing a number of sets of car- 
bons, each of which is successively brought into action, as 
its predecessor is consumed. 

A lamp based upon this principle and recently patented 
by Mr. W. B. Henderson, of Crafton, Pa., is shown in the 
accompanying engraving. The inventor, it will be noted, 
employs six pairs of carbons, mounted on two hubs which 
are controlled by the lamp mechanism. Each pair of car- 
bons starts into operation at an angular position and as 
they burn away the hubs are revolved so as to bring the 
points towards each other; so that when fully consumed 
the carbons are exactly in a horizontal position. When 
this point is reached, ilia mechanism automatically brings 
the succeeding pair of carbons into circuit and this opera- 
tion is continued until all the carbons are consumed. 


TIGHT BELTS. 
BY ROBERT GRIMSHAW. 


Tuts is not to be an article advocating tight belts; rather 
one upon the tightness of belts, and complaining that belts 
are more often too tight for their good and for that of the 
shafts which they connect, than too loose. I suppose that 
about as good a heading might have been “ Tight Lacing,” 
the only objection to it being that there are so many other 
methods of fastening now-a-days than lacing, and that many 
belts are made endless. 

It is usually set down in text books, and in ninety-nine 
cases in a hundred in the experience boxes” of men who 
call themselves practical, that the tighter a belt is Ga 
things being equal) the more it will drive. I had the honor 
of being the first, so far as I know, to point out that this 
was true only to a certain extent ; that there was a limit, 
with each kind of belt and each set of conditions, beyond 
which further tightening not only gave no further increase 
of driving, but actually lessened the capacity of the belt 
—to say nothing of the injurious effect upon belt, fasten- 
ings, and shaft bearings. 

hat is that ‘slipping point,” beyond which no further 
tightening will give more driving power? And why does 
it exist ? 

We had better answer the second question first. We know 
that the tendency of the pull on a belt is to bed it down to 
the face of the pulley, thus bringing more and more of the 
surface in contact with the pulley face, according as the ten- 
sion is made greater and greater. A belt that is soft and 
flexible will, of course, bed down better than one which 
is hard and stiff; a surface which is not deformed by 
rivets will bed down better than one which is not smooth 
and flat. The effect of bedding a soft surface down to the 
pulley face is to change its character. A surface which is 
comparatively porous, or rough, becomes smooth by the 
pressure, and with some kinds of belts takes on a sort of a 
glaze—only temporary in some cases, permanent in others. 
A glazed surface will not drive so well as one which is un- 

lazed ; and more harm may be done by glazing the sur- 
ace, either temporarily or permanently, than can be bal- 
anced by the advantage of having the belt touch the pulley 
all over its surface. In other words, if before excessive 
tension was resorted to, the belt touched the pulley with 
three-fourths of its surface, and if after excessive tension 
was put on, it touched over the whole surface, we would 
expect one-third increase in the driving power, as a max- 
imum, Butif the character of the three-fourths which 
touched the pulley before straining, is so changed that 
each square inch of it is only as good as one-half square 
inch was before, we have the value of the three-fourths 
lessened to three-eighths, and this plus the new one-fourth 
which we will assume is as good as any equal portion of 
the three-fourths, makes only five-eights, which is not as 
much as three-fourths. 

This is the theory of the thing, and it is simply borne 
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out by tests made in a belt-testing machine and by experi- 
ence with belts running in saw-mills, electric light plants 
and other establishments, It is more so with leather belts 
than with raw hide ; more so with leather and raw hide 
than with cotton, and more so with cotton than with rub- 
ber. At least, this is the general run of things, There are 
exceptional cases where the order in which these belts are 
affected by excessive strain, is varied ; but in all cases the 
fact remains, that there is a point beyond which further 
straining not only does not give further driving power, but 
actually lessens it—to say nothing of the injury to belt, to 


. fastenings and to bearings. 


The moral of all this is to ran your belts loosely ; then 
you will be sure that you are not hurting them, while at 
the same time lessening their driving power. So long asa 
belt will start its driven pulley suddenly, it is tight enough 
for the work. It may be tight enough to run the job right 
along and yet not be able to start a machine from a state 
of absolute rest ; particularly if there be heavy rotating 
parts which absorb power during quiet running, to give it 
out when needed to overcome a sudden excess of load. 

Of course I do not mean that a belt should be ran so 
loose that it would flap and weave; bnt so long as it runs 
quietly and without slinging from side to side, it should be 
allowed to be as loose as it can be slaeked up to, and yet 
drive the load. And if there be a flapping fold running 
from the driving to the driven side, it is much better to 
take it up by an idler pulley near the smaller of the two 
pullevs connected by the belt, than to take up the slack at 
the fastening. 

Idler pulleys are great things if people will only dis- 
tinguish between them and tighteners. An idler should in 
no way increase the strain at the fastenings ; should in no 
way increase the pull on the bearings; that is the test. 
The minute that it does this it is notan idler, but a worker, 
and a mischievous worker at that. The proper way to 
apply an idler is so that it will increase the wrap on the 
pulley on which the belt drives the most poorly. (This is 
not necessarily the smaller of the two pulleys, for some- 
times a small wood pulley will have more grip upon a belt 
than a large one of iron; sometimes a small iron pulley 
may be lagged with leather or paper so as to drive better 
than the larger one over which the belt runs.) 

Of all the ways by which a belt may be made to drive 
more, giving it greater tension may be regarded as the poorest 
all around. Give it more are of contact; give it better 

ulley surface, run it faster—do almost anything except 
Increase its tension. Of course, increase of width or of 
thickness gives increase of driving power under similar oir- 
cumstances, but that means another belt, and should not 
be resorted to so long as the simple means of giving more 
are of contact, better surface to grip on, and greater speed, 
remain untried. 


MR. MACKAY'S IDEA OF CHRISTMAS. 


Mr. John W. Mackay, following a generous custom that he set 
some years ago, has again authorized General Manager Ward to 
give every employee of the Commerigal Cable Co. in this country 
and in Europe, half a month's salary as a Christmas present. 


ELECTRIC LIGHTING IN NEW YORK CITY. 


Within a short period electricity will again take the place of 
gas for street lighting purposes in the districts where the elec- 
trical subways are laid. The electric light companies have held 
out forseveral months for forty-three cents a night for each arc 
light, but in accordance with an informal agreement with the 
city authorities they have decided to accept forty cents. Before 
Commissioner Gilroy's onslaught on the poles and wires began 
there were 1,275 arc lamps in use, for each of which the city was 
paying thirty-five cents. At present there are about 800 lights in 
use, for which the old price is still paid. The city has been wil- 
ling to pay this figure all along. but forty-three cents has been 
considered entirely too high. The figure which has been p d 
upon is the result of a compromise, and 250 old lampe will lit 
up again in addition as the result of it. 
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BERGMANN'S NEW CONNECTOR FOR ELECTRICAL 
CONDUCTORS. 


` Next to the quality of the conductor itself the most im- 
portant part of an electric circuit is the joint by which its 
various lengths are connected to form the complete lines. 
In all classes of electric work the joint has been found to 
exercise a not inconsiderable influence on the working effi 
ciency, and as a result we find that constant efforts are 
being made to improve not only the quality but the ease of 
accomplishing the union of two ends of a conductor. A 
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Breaking Area of Complete Diam. o 

St Joint before Fracture. Joint. 
No. 11 2,140 loss... .169 вд. in 465 in 
No. 9. 2,080 165 “ “s .459 “ 
No. 8........ 2,800 '*..... ‚155 “ * 445 


The normal breaking stress of the wire was 3, 490 lbs. 

It will be noticed that the connector inoreases the diam- 
ete, but comparatively little at the joint, which is of spe- 
cial importance in insulated conductors. On the other hand 
the connector is admirably adapted to overhead trolley 
lines, the joint being perfectly smooth and round and pre- 
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good joint should have two important attributes, namely, 
а conductivity and a tensile strength at least equal to that 
of the rest of the circuit. 

To combine both of these merits with facility in making 
the joint, the Bergmann Electric & Gas Fixture Co., of 
this city, have just. brought out a unique connector which 
is specially adapted to the jointing of beavy wires, such as 
those employed in electric lighting, railway and welding 
conductors. 

The connector employed for this purpose consists simply 
of a strip of No. 34 sheet copper tinned on both sides, made 
in various widths and lengths, tapering at one end to about 
14 to 2 inches in width and also slightly tapering towards 
the other end. The manner of its application is illustrated 
in Fig. 1, which shows a stranded cable about to be 
wrapped, Fig. 2 showing the completed joint and Fig. 3 а 
section of the same. Fig. 4 shows the connector as applied 
to a solid wire. 

In order to make the joint conveniently and rapidly, use 


is made of a simple clamp stand, which is illustrated in 


Fig. 5. 

The two ends of the cable or conductors to be joined are 
tightly clamped in the jaws on the stand and the ends 
brought to within about +, inch of each other > the handle 
in the middle of the stand then being given a turn the two 
ends are brought up close to each other. Then by means 
of a soldering iron or torch, one end of the copper strip is 
soldered to the cable and the strip wrapped tightly around 
the cable ends, acid being applied to each layer. The end 
of the strap is then bound together by iron wires, about 4 

_of an inch apart. The whole connector and cable ends are 
then heated with a good flame and solder applied, after 
which the iron wires are removed, leaving a perfect joint. 

It wil be readily seen that the conductivity of a joint 
made in this manner is fully as great as, if not greater 
than, that of the conductor itself, and in order to demon- 
strate its mechanical strength we give below the results of 
tests made at Columbia College on samples of a No. 2 
silicon bronze wire having an area of .048 sq. in: 


genting no obstacle whatever to the passage of the trolley 
wheel. 
Another practical convenience, we need only add, is that 


Fig. 5.—THE CLAMPING STAND. 


the connector can be applied to any size or style of cable or 
bar without requiring a special size of connector for each 
variation in the diameter of the conductor. 
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Science teaches us to deduce principles carefully, to hold them 
firmly, or to suspend judgment, to discover and obey law, and to 
be bold in applying to the greatest what we know of the smallest. 
—Faraday. 


PREPARING FOR THE WORLD'S FAIR. 


RESIDENT HARRISON has at last issued his proc- 
lamation and invitation regarding the Columbus 
Fair, and the preliminaries appear to be settled, although 
we question whether anybody outside of Chicago can give 
a clear statement of the situation, so confused has it be- 
come through prolonged jangling and discussion. It cannot 
be said, moreover, that Mr. Harrison's attitude is a par- 
ticularly happy or pleasing one, holding out to the nations 
as he does an expression of brotherly good will in one hand 
and the McKinley tariff in the other. In view of the 
fact that the Exposition is to be held 80 far from either 
seaboard, it was desirable that, in order to make it inter- 
national, as few difficulties should be placed in the way of 
foreign exhibitors as possible, but the latest piece of legis- 
lation looks just as though its authors owed Chicago a 
grudge and were paying it off by trying to keep European 
exhibitors away. 

Still Chicago in a city of great resources, abundant 
wealth, high courage, and indomitable perseverance, and 
we expect to see her make a grand success of the Exposi- 
tion, even though it be narrowed down to a National Fair. 
If foreigners do not come to show us what they can do, 
they will at least come to see what we can do and to make 
acquaintance with the infinite opportunities presented by 
this country for the investment of capital and the settle- 
ment of population. If Europe were to have a Fair limited 
to its own productions, it would certainly suffice as evi- 
dence of the progress of mankind in the arts and sciences ; 
and to-day, the same thing may fairly be said of America, 
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young as it is and with large portions of its soil still um- 
peopled and in the virgin state. If each American indus 
try and each American commonwealth will but do its duty, 
the Fair of 1893 will be all that the most patriotic and 
most enthusiastic of us could wish. 

An inquiry has just been addressed to electrical firms 
and companies, by President Davis, of the Fair, asking 
them to say how much space they are likely to want. The 
response to this will not be binding but will indicate ap- 
proximately, it is thought, the area required for the elec- 
trical exhibits. We trust that the answers will be made 
as fully and as promptly as possible, but we are afraid that 
there will be some slackness, not for want of interest, but 
because the necessity for reply does not seem immediate 
and because the appeal is not direct and personal. It would 
have been better if an authorized commissioner had re- 
ceived orders to call upon the various electrical concerns in 
each city and had then made a report of the result. It 
would also, perhaps, have been better if people knew the 
name of the official who is to have the charge and direction 
of the electrical exhibits, We say this, not at all to be 
critical, but because we are extremely anxious that the 


electrical section should be one of the largest and most 


striking, particularly in the matters of light and power. 
The Exposition should be wholly lighted by electricity, it 
should be wholly driven by electric power, and this means 
the early making of comprehensive plans by competent 
men. 


ELECTRIC RAILWAY IMPROVEMENTS. 


SiMPLE as the electric railway is in principle, the details 
of the methods now employed and approved require the 
most exacting attention in order to insure success, and that 
our inventors are keeping pace with the demand for im- 
provements in this branch will become evident upon a peru- 
sal of our patent record each week. While formerly elec- 
trie lighting and methods of distribution claimed the 
largest share of the patents issued we now find the patents 
on electric railways exceeding by far in number those in 
any other branch of applied electricity. Among the 
details of this work, therailway conduit claims a good 
share of attention, and deservedly so. There is to-day no 
more important problem to be worked out, than the pro. 
viding of a suitable method of conducting the current from 
generator to car without the use of overhead wires Thus 
far no systematic and determined attempt to carry out, and 
operate, despite initial discouragement, such a method of 
construction on a working line has been made in this 
country ; but those who have been foremost in placing the 
electric railway where we find it to-day can assuredly be 
counted upon to meet every further demand as it arises, 
and though its solution be tardy, we are none the less 
sanguine that this conduit problem will be satisfactorily 
solved and at a very early date, The conditions to be ful- 
filled by a conduit system are exacting in the extreme and 
are aggravated to a great extent by the character of the 
streets in new and rapidly growing cities. As one solution 
of the problem, the system proposed by Mr. H. N. Curtis 
and described on another page will, we are sure, prove of 
interest, as embodying features which not only overcome 
most of the difficulties met with, but whioh allow of simple 
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methods of construction. It is evident that if the conduit 
can be maintained practically clear of extraneous matter, 
the removal of the latter becomes a question of secondary 
importance, and itis upon these lines that the conduit 
problem seems likely to be studied out to a successful 
demonstration on some large road. In this issue mention 
is made of the fact that a million dollar cable plant at 
Grand Rapids, Mich., is to be abandoned as such, and the 
trackway converted into an overhead electric system. Now 
it seems to us that the cable conduit thus vacated presenta 
an opportunity to try some such promising system as the 
W heless, lately described in our columns, the Harding, or the 
Curtis, now brought to notice. It seems to us also that the 
local street railway people would themselves have special 
interest in such a utilization of their old cable conduit, and 
in seeing whether, after all, they could not get along 
profitably without the overhead wires. 


THE SIEMENS “Н” ARMATURE. 


THE development of the original type of the Siemens 
“Н” armature into that of the modern type with many 
commutator segments has relegated the consideration of 
the former to the background, but there are still some 
applications of the old type of armature, as, for instance, 
the telephone magneto call of which in the aggregate 
hundreds of thousands are in daily use and the number of 
which is constantly increasing. The results of some tests 
made upon a machine having this type of armature $o 
determine the influence of the point of commutation, as 


detailed by Mr. J. Martin, in this issue, show that the 


efficiency and output can be considerably increased by 
proper attention to this matter. A little reflection on the 
subject must make it apparent that the distortion of the 
field produced by a two-pole armature shifts the point of 
commutation considerably from its theoretical position. 
Of course, this point is largely dependent upon the relative 
strengths of the field and armature and must vary in each 
case, but it is well to have attention drawn to a phenom- 
enon involved in the daily operation of many instrutuents. 


MODERN ELECTRICAL SUPERSTITIONS. 


IN his usual shrewd and humorous way, Mr. P. B. 
Delany discusses this week the stories that have lately 
been going the rounds of the newspapers about ** the thrill 


over the wire? that one operator is supposed to be able to . 


give another who happens to be sensitive to his medium- 
istic influence. The best way to treat such beliefs is to 
subject them to this kind of mild ridicule. It is only 
strange that they survive and ** bob up serenely " time after 
time, first in one shape then in another. In the present 
instance, as proof of the statements made, the Charcot 
hypnotic experiments with magnets have been cited. The 
fact has been overlooked that Dr. Charcot repeated his 
experiments with dummy magnets of wood, and, as might 
have been expected, got exactly the same results. The 
fact has also been overlooked that Sir William Thomson 
demonstrated that even when the human body was sub- 
jected to a most intense magnetic field, no effect was 
obtainable, the person under treatment not knowing when 
the magnet, between whose ends his head was placed, was 
energized or when it was not. But the credulous victims 
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of this kind of yarn do not care much for fact, it is fiction 
they are after ; and they are very much of the same cali. 
bre as the other people who put arc carbon tips in their 
pockets as a cure for ague or ride in the electric eara to get 
rid of their rheumatism. 


ELECTRIC CARS AND THE SNOWSTORMS. 


Тнк late unusually heavy enow storms have been very 
trying to the street car lines, but on the whole the electric 
cars have come through the ordeal very well, especially 
where the management of the road had been wise enough 
to include snow plows and sweepers in the equipment. Of 
course, in some places, the cars had to stop running, the 
deep snow obliterating the tracks for a while, but as other 
means of travel underwent stoppage also, including steam 
locomotion, the fact is not at all to their disadvantage. 
Besides, the point has been emphasized in more than one 
city, that while the horses were “eating their heads off" 
during the blockade, the electric plant, if shut down, was 
оп a very economical basis and if in part operation was 
generating power in exact proportion to the demand for it. 
Another point brought out by the visitation has been that 
the single trolley roads have stood up much better than the 
double. Itis reported that in Cincinnati the short cireuit- 
ing on the double trolley road played havoc with the 
motors, It really looks as though the single trolley advo- 
cates had now carried the day most decisively. 


ELECTRICITY FROM WIND POWER. 


From the very moment that the storage battery became a 
practical, commercial apparatus its application to the 
storage of energy derived from the power of the wind 
was broached, but up to the present time very few attempts 
have been made to carry out the suggestion in practice. 
Our readers will therefore bave been interested in the 
description given last week of the plant operated by Mr. 
C. F. Brush, for several years at Cleveland, O. When we 
consider the widespread application of wind power to the 
operation of pumps for elevating water it seems indeed 
strange that no determined effort has been made to apply 
the same power to the storage of electrical energy. In the 
latitude in which we live steady winds may be counted on 
for the largest part of the year, so that the only remaining 
objection would be the cost of a windmill storage plant. 
We can readily conceive that a single pioneer plant, such 
as that of Mr. Brush, might involve considerably more ex- 
pense than a second or third of the same nature, and, 
again, that the average plant would not require to be 
nearly as large. It therefore seems pertinent to suggest 
that this field so entirely unoccupied at the present time 
be seriously considered, a8 we are certain that a profitable 
if not a large business can be developed in this direction. 

Electricity is already utilizing thousands of horse power 
from water courses, and is preparing for even more ex- 
tensive work at Niagara, and there seems no good reason 
why it should not utilize the wind. We hear of plans now 
and then for getting something electrically out of the sun- 
shine and the tides, but while that may be a remote result, 
it should be easy enough to transform the power of rising 
winds and falling waters. 
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THE IMPROVED GRAMOPHONE.! 


BY EMILE BERLINER. 


IT might seem strange to you at first that I should commence 
discussing the gramophone by talking about induction ; but I 
would like to refer to a small portion of a paper which I read be- 
fore the Franklin Institute in 1888 on the gramophone, when it 
wa8 first shown, in which occurs the following : 

"In my telephonic studies I had become familiar with all the 
causes influencing the transmission and reproduction of the 
voice, and what had at all times struck me as forcibly as any- 
thing in telephonic phenomena was the fact that the self-induc- 
tion of long iron wires or of polarized electro-magnets acted so 
detrimentally upon the articulation. Electric resistance alone 
would simply have weakened the sound, but self-induction meant 
retardation and thus distortion of the transmitted waves which 
varied in length and amplitude.” 


And further on : 


„In considering such and other facts it became evident to me, 
that if such delicate energy as the voice, subdivided into, maybe, 
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Fig. 1.—GRAMOPHONE RECORD. 


several hundred waves should indent or engrave itself into a 
solid body, it needed but very slight mechanical resistance to 
modify considerably the character of the sound vibrations, for 
what self-induction is to the telephone circuit, the variable resist- 
ance which 5 material offers to indentation or engrav- 
ing at various depths is to the phonograph record sheet. Neither 
is proportional in direct ratio to the expended energy, and must 
give cause, aside from a reduction in size of the sound characters, 
also to a distortion of the same." 

And that brings me right to the subject of this evening, and 
I start by further 1 here, that those remarks had refer- 
ence to the fact that in the phonograph it was im possible to make 
& loud reproduction which at the same time would be natural in 
tone. So long as you confine yourself to the small telephone 
voice the sound is natural and very satisfactory, but so soon as 
you attempt to indent at greater depth the waves are distorted and 
the sound becomes unnatural. In the gramophone, as you will 
further on 8ee, and I suppose you are perfectly familiar with the 
principle, there is no indenting and no engraving, but there is a 
constant resistance, that of the light pressure of an elastic blade 
on a flat surface, or on a cylinder, if you please, but whatever 
resistance there may be, it is constant. And that is the princi- 
pal difference, speaking 1 between the phonograph 
and the gramophone, that in one you have a variable resistance, in 
the other a constant resistance. 

In May, 1888, before a а of the Franklin Institute, in 
Philadelphia, I showed рлеу or the first time, how sound- 
, records could be etched in metal, and how the original sound 
could again be made audible from such etchings, What I there 
demonstrated was of necessity crude in its effects, because em- 
bodied in the invention were a number of entirely new processes, 
new principles of construction and an art which dealt with motions 
infinitesimally small, the effects of which cannot altogether be 
either seen or measured ; all of which was brought to bear on 
the single problem of fixing forever and with as much resem- 
‘blance to nature as possible, both in loudness and quality, the 
sounds of instruments, of noises of all kinds, and of that deli- 
cate and subtle form of energy, called the human voice. 

At the same meeting, I read a lengthy paper dealing with the 
history of the twin arts, that of transmitting sound electrically, 
and that of recording and reproducing the same mechanically. 
That the development of both arts occurred as I then showed— 
in parallel steps— is not the only excuse for bringing talking- 

machines before electrical societies. 
In the gramophone, at least, there occur materials and process- 
es, which, partly or wholly electrical, comprise terms familiar to 


1. Paper read before the American Institute of Electrical Engineers, Dec: 
16,1800. Engravings are from the Scientific American, 
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action of the acid is called an etching-ground, and in the 
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every electrical engineer. Zinc, acid, bichromate of potash, dia- 
phragms, dampers, electrotyping, all these play their part in the 
technique of the gramophone, not to speak of the possibility of 
applying electric motors to drive the machines, and of using the 
electric current for rapid etching. 

The science of electricity almost with immersing zinc 
in acid, but crude force alone is thereby set free, while in the 
gramophone, the action of the acid on the metal is so curbed and 
regulated that under it the zinc becomes a picture of sound- 
waves which, though slumbering in a bed of hard metal, is read 
at any time, even centuries hence, to burst forth into the so 
cadenzas of word and song, the ripple of laughter, the strains of 
martial music, as well as the melancholy and imploring drag of 
the organ-grinder’s tuneful melody. 

The hydrogen which would otherwise be set free, is neutral- 
ized by the well-known depolarizer, chromic acid, and the carrier 
of the recorded sound-waves is so perfectly and yet so delicately 
insulated from the action of the acid, that a spiral of sound un- 
dulations 600 feet in length, could, without difficulty, be traced 
and etched on an 8-inch disc, and would represent when repro- 
duced a continuous conversation lasting 7 minutes ; all this au- 
tomatically, and with far greater facility than is possible in 
Eun inp. hi photograph picture. 

In the art of etching, that which insulates the metal from the 
mo- 
phone, this etching-ground is a very delicate fatty film, depoeited 
from the fluid etate upon the metal surface. This fluid is made as 
follows: Into a bottle containing one quart of line, benzine, 
or petroleum ether, are put 2 oz. of scraped, k yellow beee- 
wax, and allowed to digest, with occasional stirring. for several 
hours. We shall then find a clear yellow fluid on the top, and a 
white cheese-like precipitate at the bottom. The clear fluid is 
decanted or syphoned off into another bottle, and diluted with 
the same quantity of gasoline. 

When this fluid is poured on an abeolutely clean and slightly 
warmed metal surface, there remains after the gasoline has 
evaporated, a delicate fatty film, very porous, and so thin that it 
shines in iridescent colors. Itis somewhat tenacious to the touch, 
but loses its resistance in a remarkable d when alcohol is 
poured over it. As soon, however, as the alcohol is washed off 
with water, the film assumes again its tenacious quality with but 
very small loss in weight, due toits dissolving slightly in alcohol. 

As this etching-ground forms one of the keys to the whole 
gramophonic art, I will illustrate its qualities by the following 
experiment : 

I have here a strip of zinc, over which the fatty film above de- 
scribed has been deposited from the solution of waxy fat. I have 
here also a piece of blotting paper, and with its edge touching the 
film, I now draw several croes-lines on the zinc. Next, I 
alcohol over it and draw a single line over the length of the strip, 
taking care to touch the surface as lightly as ible. I now 
wash off the alcohol and plunge the strip into this glass contain- 
ing a solution of chromic acid, and you will presently see the long 
line appearing as a dark streak on the zinc, while the cross-lines 
appear less marked and more reluctantly, showing that the film 
offered less resistance under the alcohol than without it. 

. When after about 10 minutes, we take the strip out, we will 
find under a magnifyingrglass, that the track of each cotton fibre 
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of which the blotting.paper consists, is sharply etched into the 
zinc ; the rest of the metal has remained entirely untouched. 
Such is the nature of the etching-ground used in the gramophone 
for etching sound records. 

I will now illustrate how such records are produced, but I 
would like first to recapitulate briefly what I dealt with at length 
before the Franklin Institute, relating to the history of the art of 
making sound-records of the human voice. Th:t dates back to 
the year 1857, when Leon Scott patented his phonautograph, 


which is described in every book on physical science. It consisted, 


as you see on that picture yonder, of a cylinder mounted on a 
screw, and turned by hand, a barrel-shaped mouthpiece, a dia- 
phragm provided with a damping device, a flexible stylus attached 
to the centre of the diaphragm, and means for adjusting the posi- 
tion of stylus and record sheet to each other. The cylinder is 
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covered with paper smoked with an oily flame, after which the 
"s is 80 adjusted that it presses lightly on the smoked surface. 

en the cylinder is now revolved, the stylus traces-a spiral line 
on the paper, and when at the same time sound enters the. barrel, 
the diap will vibrate, and the spiral line will assuuTe an 


undulatory form, according to the nature and pitch of the sound- 


emitted. 
Such tracings of sound are called phonautograms, but since 
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“phe subject (which can be found in the 
barely noticed, and quickly forgotten. 
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tion of the phonograph, but the technical difficulties which ap- 
pear in the attempt to bring about the desired result, must have 
seemed too great to Cros; or he must have gotten disco 
when, later on, seeing the apparently sim method of the pho- 
5 At any rate, it ap that he never accomplished 
what he had conceived with such acute logic, and his paper on 
omptes Rendus) was 
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I have found that those published as having been made by the 
phonautograph are not true curves of the sounds they were sup- 
d to represent, I have here some which are more correct, and 
rawn from gramophone records, representing some of the more 
prominent vowels, Fig. 2. The waves are complex in character, 
and between 75 {0 150 of these compound waves follow each other 
per second in the pitch of the ordinary human voice ; all of which is 
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It was not until after the granting of the patent for the gram- 
ophone, that I d to see a reference to it, and, searching the 
Comptes Rendus, found the article mentioned, which I then trans- 
lated and embodied verbatim in my paper before the Franklin 
Institute. While, however, Cros had a correct conception of the 
general principle of a talking machine, it would have required 
considerable modification of the rules taught by physical science 
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well known, and described in the chapters on sound of physical 
science, 

In the spring of 1877, and following in the wake of the in ven- 
tion of the speaking telephone, it occurred to Charles Cros, of 
Paris, that if such sound-tracings could be engraved, for instance, 
by the photo-engraving method, and the stylus be then permitted 
to travel again in the groove or track of these engraved record 
lines, by revolving the с past the stylus, the original sound 
would be reproduced. This was about 6 months before the inven- 


which were then at his command to obtain practical results ; but 
I will illustrate what he meant, with this model built on the 
principle of the gramophone. 

Here is a drum-head of oil-cloth, and across it and pivoted at 
the top, is an arm or stylus, which is connected to the centre of 
the drum, and therefore, moves with the latter. The free end of 
the arm extends beyond the periphery of the drum and carries a 
brush dipped in ink. 

If I now pass a strip of paper underneath the brush and at the 


same time move the drum regularly to and fro, an undulatory 
line of regular character will be drawn on tbe . If I repeat 
the experiment, but more irregularly, or jerky . the motions of 
the drum appear marked down as a jerky irregular line. 

I now replace the brush by a hard stick and permit it to travel 
in an undulatory groove engraved in a strip of wood, which strip 
I draw underneath the stick, and you will see by the reflection of 
light on the oil-cloth drum-head, that it is moved to and fro by y 
engraved wave-line, and if these motions should occur гаиб 
enough, a sound would be emitted by the drum. 


This illustrates the general principle of the gramophone. It is 
. however, in the method of engraving the sound-recgefds that the 
gramophone departs materially from previous methgéds, and this I 


will now show you—Figs. 8 and4. Here is a disc 6 ordinary zinc, 
such as you can buy in every tinshop; it has beer lished, carefullv 
cleaned, and has then been coated with our fatty film. I now place 
the zinc on the turn-table of the gramowsone recorder. The turn- 
table is revolved by a friction- wheel Underneath, and connects 
through gearing with a screw, fich propels a carriage across 
the turn-table, at a slow rate of progression. On this carriage is 
mounted the recorder proper; namely, a mica diaphragm, across 
which lies a spring, faste above and carrying at the lower free 
end a slender metallic blade, bent downwards slightly, and 
tipped with iridium, lite a gold pen. This blade I now bring down 
upon the fatty film until it is straightened. 

Mounted near the turn-table is a bottle containing alcohol, from 
which a spout extends to the centre of the turn-table, dropping 
the fluid upon the fatty film on which I first pour some of it, ғо 
as to soak it. 

If I now revolve the turn-table. the blade or pen marks a plain 
line into the fatty film, and asthe iridium tip is kept free from the 
dust-fibres which are continually floating about in the air, and upon 
the film also, by the presence of the alcohol, the line in proper 
light appears asa fine silvery streak in the dull fatty surface, 
showing that the metal is being laid bare by the iridium tip. 

If, now, sound enters the tube leading to the diaphram, the 
atter will vibrate and the line will assume the undulatory form 
of sound-waves, as before explained. 

The gearing of the machine is at present set so that 72 lines 
are drawn to the inch ; but for the ordinary conversational tone, 
thelines might betwice as close together, without the waves 
touching. The turn-table revolves at the rate of about 60 times 
a minute for this size of disc, and if they are smaller, the velocity 
must be increased, so as not to crowd the waves too close upon 
one another. 

The talking being done, I lift the disc from the machine and 
dip it in water, which washes off the alcohol, and there is now 
visible a band of silvery lines in the fatty film. I may now write 

the date in the central portion of the disc, and press the patent- 
коро: it, or add any other remark or signature, all of which 
will be subsequently etched in, and I may now plunge the disc 
into the bath of chromic acid. Immediately, the acid attacks the 
zinc in the lines, and a dark cloud forms over the record, due to 
the formation of a subchromate of zinc. 

While the disc is being etched, let me now turn to the repro- 
ducing machine. The principal part is again a turn-table moved 
by a friction wheel underneath. Above it is an arm pivoted 
with one end upon a standard having a double or uniyersal 
motion, and the other end carries the d dod proper, namely, a 
ray Wed or mica vulcanized fibre, rubber, or ivory, across which 
is fixed at its upper end, a stiff spring connected by a post to the 
centre of the diaphragm, its free end extending beyond the 
periphery, and carrying a small steel needle which may easily be 
taken out and replaced when necessary. This pivoted arm is the 
invention of Mr. Werner Suess. of Washington. 

One of the mechanical curiosities of the gramophone is the 
fact that the etched record itself is the screw which propels the 
the diaphragm from periphery to centre, for thestylus resting 
in the groove by gravity or slight pressure, not only is vibrated, 
but following it and being able to move freely, is led along to the 
centre and to the end of the etched record automatically. This 
places the F rt. producer in the realm of extreme sim- 
plicity, and beyond the necessity of repair under ordinary every- 
day conditions. 

Before proceeding further, I will now let the gramophone 
show you some of the results of which it is capable at 
the present time. Ishould like to remark, that in the present 
form of the resonator, the sharpness of the effects is somewhat 
toned down. That this is due to the resonator will become more 
apparent to you when, later in the evening. you will listen to 
some of the discs through the rubber ear-tubes. It has been 
proposed to use a resonator in the form of a large parabolic reflec- 
tor, во as to enlarge the effects without modifying the timbre. 
But the effects, although loud, show the natural qualities of the 
various sounds, and are, in spite of their loudness, neither rasping 
nor bier et pr in quality. 

The possibilities of extending the gramophonic principle, are 
perhaps more noteworthy than its present development. The discs 
can be easily duplicated, and at the first exhibition in Philadel- 
phia, I showed an electrotype copy of a 12-inch disc which sounded 
precisely like the original. Since then, I have also succeeded in 
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talking copies by pressing a matrix into molten glass. but 
of copper, the glass used to stick to the form, 
glass copy. І am assured, however, that when- 
ЄП furnish a steel matrix, the perfect copying in glass 
; entirely feasible. That such steel matrices can be made is 
ot doubted by those familiar with the art of transferring lines, 
and then etching the same. 

We may then have dinnersets, the deesert-plates of which have 
gramophone records pressed in them, and which will furniah the 
after-dinner entertainment when the repast is over. Gramophone 
plaques with the voices of eminent people will adorn our parlors 
and libraries. 

Very successful copies have been made in celluloid from 
electrotype matrices, and such celluloid copies are 55 
free from all frictional noise, provided the celluloid is pressed 
hard, and of well-seasoned material. Gramophone reco have 
been printed, and such prints have been photo-engraved, and the 
copy thus obtained sounded precisely like the original. 

Successful copies have been made by letting one disc sing or 
talk to another one by coupling the recorder to the reproducer by 
a tube, and turning both simultaneously. In fact, this whole 
matter of duplicating discs is & department in itself, and would 
require a separate evening to do it full justice. 

The work of gradually bringing the gramophone up to the 
present state ha» been exceedingly tedious. orking out tele- 
phones or transmitters is child's-play in the face of the traps and 
Jack-o'-lanterns which beset the experiments with talking ma- 
chines. The size, form and material of the mouth-piece, the den- 
sity, length and diameter of the speaking tune. the size, thickness 
and material of the diaphragms, the tension, temper and thick- 
ness of the springs, shape of the needle points, temperature of the 
room in which the discs are coated, the quality of the bees-wax, 
the strength of the acid, and the method of manipulating the 
sound of voices and of various instruments—all these gave rise to 
errors and pitfalls, which only continuous repetitions of whole 
series of teste could locate, avoid, or obliterate. 

I have to dwell on these facts, in order to ask your indulgence 
in not having been able for this evening to cover the important 
field of copying records—but I have also been disappointed in 
not receiving a number of celluloid discs, such as are now being 
made in Germany. 

The important subject of good articulation has ever been kept 
in the foreground, and this is now in во satisfactory a shape that 
I am carrying on & vocal ee with my friends in 
Europe, by means of small gramophone discs, which can be mailed 
in a good-sized letter envelope. 

Foremost among the feats which the gramophone can perform 
is the absolute certainty with which it enables people to recognize 
the speaker's voice, and I could cite a number of instances where 
persons have been made happy by hearing and 55 the 
voices of loved ones whom they had not seen in years, and the 
owners of which were thousands of miles away. : 

This whole art is now manipulated with great certainty, and 
can be learned much easier than the art of photography. Yet, 
favorably as I believe the gramophone compares with other talk- 
ing machines, it has barely entered upon the possibilities which 
lie dormant within its principles, only awaiting the touch of in- 
vestigation to yield new and important scientific data. 

Ite advantages at the present time can be summed up as fol- 
lows: 

1. The records are durable, and require a minimum of space 
for storing. 

2. Recognition is perfect. 

9. The mechanism of the reproducing machine is a model of 
simplicity. 

4. Therecords can be printed, and from such prints copies 
can be made which will sound like the original. 

5. Thequality of the sounds does not become impaired with 
increasing loudness. 

6. The making of copies is possible by several well-known 
me tly [ ought t again f he possibilities of enlar 

tly, I ought to again refer to the ibilities o ging 
the 888098 асе by the photo-engraving procees, and thereby 
rendering the sounds with incre loudness. 

Whatever the art of gramophony represents at the present 
time, does not consist of accidental results, but the principles and 


‘the errors to be avoided are well-known and established, and not 


a month passes but that new light is thrown on hitherto obscure 
sections of manipulation, and after three years of work, in which 
numberless sources of error have been eliminated, the art of 
etching records has lost none of its attraction, rather fascinating 
the mind by presenting the possibility of unlimited applications 
in the service and for the pleasure of mankind. 


OPEN HOUSE AT THE ELECTRIC CLUB, 

Secretary Price notifies us that the Electric Club will kee 
open house on New Year's Day from noon on. A buffet lun 
will be served, and the Club's silver punch bowl will be replen- 
ished as often as is necessary. It is becoming quite the thing to 
drop in at the Club on New Years for a kindly greeting and a 
fraternal ‘‘send off." 
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ELECTRICAL UNITS OF THE PRESENT AND 
FUTURE.' 


BY PROF. FRANCIS B. CROCKER. 


To measure quantities of any kind some unit is needed. In 
the crude, ancient days the roughest kind of units were sufficient. 
The length of the king's foot, of а barleycorn, or the side of 
‘some temple, or a stone in a pyramid, or something of that sort, 
were quite good enough for a unit. In fact, nothing better was 
needed. But as soon as the exact sciences devoloped astronomy, 
mechanics and other branches of science, and when commerce 
became more impoftant and definite, the necessity for some more 
exact unit arose. The rough units I refer to are not only rough, 
but they are arbitrary. They might just as well select some other 
reese, 00, or some other stone in the pyramid, instead of the par- 
ticular one selected. The more exact requirements of advanced 
work at first only required definite standards. Therefore the 
standard yard and the standard quart were adopted, but they 
were arbitrary. Some person decided what they should be and 
they were carefully made and deposited in the national archives, 
and exact copies of those were made and sent around to various 
points, and they became in some cases the legal standards. 

Standards can be adopted by custom or by law. Some of the 
standards in common use are legalized and some are not. One or 
more of our most common standards have not been legalized. 

So far they had merely arbitrary units. The quart bore no 
relation to the yard ; the yard bore no relation to the second, and 
neither of the three bore any simple relation to any other unit. 
That is to say, the fraction representing the relations between the 
two would have several decimal places. But nevertheless each 
was definite in itself. The standard yard was a definite length of 
metal and carefully preserved. Therefore, it was as exact as any 
unit can ibly be, but it had the disadvantage of having no 
simple tion to any other unit, and when we pass from yards 
to quarts and from quarts to pounds, etc., we have no convenient 
way of translating the quantities. We are obliged to use ver 
awkward figures. What is needed is an absolute system in whic 
the units bear exact and easily remembered relations to each 
other. That isthe essence of what is called the absolute system. 

But it happens that an absolute unit is a very hard thing to ob- 
tain. It is impossible to look about and finda standard length 
that is derived from ‘any source that is unquestionable. It is a 
matter of judgment and choice, and nothing seems to be very 
satisfactory for the purpose. 

The three facta in nature which are supposed to be absolute, 
and that philosophers look upon as the three fundamental condi- 
tions of existence and thought, are time, space and matter. 
These three facts are supposed to be fundamental, and everything 
else is a combination of them. 

Therefore, time, space and matter were selected as the 
unn quantities, and it was necessary to find a unit for 
each. 

Taking space or length, which amounts to the same thing, as 
the first, they began by measuring the circumference of the earth, 
or, rather, a quarter of it—the earth’s quadrant—which is the 
distance from the pole to the equator. Of course, the actual dis- 
tance from the pole to the equator was not measured ; they 
measured one degree of it, and calculated from that. 

Unfortunately, an error was made that would not be of conse- 
quence in anything else, but in the case of a foundation of a sys- 
tem of units it amounts to something — about one one-hundredth 
of one per cent. Nevertheless, from that measurement the unit 
was determined. But the question arose, what fraction of the 
earth's quadrant to take as the unit. Of course, it must be a round 
number. A ten-millionth про to be about equal (о а yard. 
A one hundred-millionth would be too small—about four inches. 
One is a little too small and the other is too large a convenient unit 
of length, The foot, which is a very convenient unit of length, is 
between the two, but unfortunately the earth didn't lend itself to 
this system of units. They chose the larger one, and made the 
metre the standard of length. The metre is simply one ten-mil- 
lionth of the earth's quadrant, as measured by the French 
authorities. 

Having the metre, the question was to get a unit of weight. 
The unit of weight may easily be gotten by cubing—that is, mak- 
ing a volume from the unit of length and filling it with water. 
But a cubic metre of water would, of course, be too large for a 
unit of weight, as it weighs about а ton, во а fraction of it was 
taken. Here again a choice was necessary. А cubic centimetre 
of water was selected and called the gramme. I think that was a 
great mistake, because a centimetre is a very small thing and has 
tended to bring the whole system of absolute units into disrepute. 
It seems so small that it is not worth considering. I think if they 
had taken the decimetre, the tenth of the metre, as the unit of 
length and the cubic decimetre of water as the unit of weight we 
should have very much better and more barmonious units. A 
metre is too large and a gramme too small. The unit of time has 
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already been selected. ‘The second is simply the ordinary second 
that is used in calculatiug time all over the world and is also a 
very small unit. Thus we obtain the three primordial standards 
of length, mass and time, and since, for acientific purposes, the 
centimetre is taken instead of the metre, we have the centimetre, 
gramme and second as the three fundamental units upon which 
is based the C. С. 8. system of units. Theoretically, and prob- 
ably practically, all units of every kind, present and future, can 
be derived from these three simple fundamental units, which we 
can all understand and know just how they were obtained and 
what their values are. The mechanical units are very easily 
derived from the fundamental units. | 

There are two fundamental laws of electricity. One is Coul- 
omb's law, which applies to static electricity, and states that & 
certain charge of electricity attracts or repels another certain 
charge with a force directly proportional to the product of the 
quantities and inversely proportional to the square of the dis- 
tance. The fundamental law of the electric current is that of 
Ampere, which states that & current affects a magnet in propor- 
tion to the strength of the magnet and of the current, the length 
of the wire, and inversely proportionally to the square of its dis- 
tance from the magnet. As we can measure the length of the 
wire and the square of the distance, hence we can get the 
strength of the current. But this involves having magnetic units. 
Here are two bar magnets supposed to be exactly alike. If І 
bring the North poles together they гере] each other; and if the 
magnets were delicately suspended on silk fibres, and brought 
within a unit's distance and the repulsion between them accu- 
rately measured by the torsion of the flbre or by balancing them 
against some other known force—a delicate spring—then I would 
find how many units of pole strength the magnet had. To get a 
unit magnetic field from this we say that a unit pole placed at a 
unit’s distance produces a unit's strength of field. The field is the 
important thing in dynamo machines and many other practical 
cases. 

To get a line of force, which, by the way, is the unit that is 
most used in practice, we produce unit field and take a unit's area 
of it, which is called line of force. It is to a certain extent arbi- 
trary, but it is definite, nevertheless, and that is the line of force 
that we use 80 much. We read of it in text books and even in the 
daily papers. | s 

To return to measuring the current. We take a unit pole and 
when it has a unit of force exerted on it by unit strength of a cur- 
rent at a unit's distance and a unit length, then it is a unit current. 
Thus we pass from the quadrant of the earth to the unit of the 
current by several eimple steps, each one of which is easy to un- 
derstand and each one of which is perfectly logical and follows 
directly from the previous one. 

From current, which is, in my opinion, the fundamental unit 
of uscful electricity, we obtain quantity of electricity. Quantity 


of electricity is simply the amount of electricity that flows іп a 


unit current for a unit time. Now, electromotive force is about 
the most troublesome one of these unite. It means the tendency 
for electricity to produce a current and do work. . Therefore, elec- 
tromotive force multiplied by quantity of electricity would give 
you the work. If I have a certain electromotive force and one 
unit of quantity I will have a certain work that will be measured 
by the electromotive force. 

Ohm'slaw gives the resistance as equal to the electromotive 
force divided by the current, these last two being known. From 
here on the derivation of the rest of the units is a mere clerical 
matter. For example, taking capacity as the next unit, we find 
itequal to quantity divided by potential, that is, the unit of 
capacity will hold a unit quantity at a unit potential. Work, asI 
have already explained above, is equal to potential times quantity. 
Power is rate of work. Therefore, potential multiplied by current, 
quantity per second, is power. | 
Wie come now to self-induction. 

Self-induction is somewhat unfamiliar, nevertheless, it is be- 
coming important. Self-induction in telephone work, in aerial, 
under-ground and submarine lines, dynamo armatures, dynamo 
field magnets, transformers and other alternating current appar- 
atus, are all practical cases of self-induction. We should consider 
self-induction almost as much as resistance. We have not done 
so heretofore, but that is no reason why we should not in the 
future. | 

It happens that there аге several ways of defining self-induc- 
tion, but the best way, I think, is to consider it as a counter elec- 
tromotive force. That is io say, when I send a telephone cur- 
rent through an electro-magnet the latter reacts against the cur- 
rent. When the current tries to go through, the magnet tries to 
oppose it. Therefore, the best way to define the unit 
self-induction is to say that it gives a unit counter elec- 
tromotive force when there is a unit change of current 
in & unit time. The ordinary way, however, for deriving 
this unit is to multiply resistance by time. That seems to be an 
odd way to get it, but what it means is this: That self-induction 
is the apparent increase in resistance that we get when we try to 

assa current through a circuit. But after the current has got 
owing, во to speak, then self-induction ceases to exist. It only 
occurs when a change is taking place. 
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The'absolute units have no names, they are simply designated 
as absolute unita nf 2 rest ‘or quantity, as 
the case be. This means that they are derived directly from 
ths-centimetre, gramme, and second, and '* dimensions” of units 
“are mathematical ways of expressing how these fundamental 

quantities enter each unit. Some of them involve all three of these 
quantities, some involve two, and some only one. Take, for 
instance, area. Areais L square; that is, the square of the length; 
for example, a foot square is an area. Volume is L cube. Velocity 
is L divided by T. hat is, it is L multiplied by T to the minus 
one power. is enables us to put them all on the same line for 
convenience. 

We come now to the 


ractical units. Every one of these 
absolute units, derived, as 


said, are either so small or so big that 


wer are not useful. 
t was n to take a certain number of a fraction of an 
absolute unit. In the case of resistance they took such a number 


of abeolute units in round numbers as would moet nearly 
approach the Siemens unit which had been used before and it 
happened to be 10* absolute units, which means that a billion of 
these little bits of absolute units will make one ohm the practical 
unit of resistance, naming it after the discover of Ohm's 
law and ааа the precedent of naming all the 
electric units after distinguished electrical scientific men, 
which rule has been followed without exception to the 
last unit. They call 10°, that is, 100,000,000 absolute units of elec- 
tromotive force, a volt, That x Soar aoa most closely in 
round number to the Daniell cell which had previously been used 
asthe unit of electromotive force. They selected the nearest 
units to the two units already in existence, and having fixed 
those, theoretical value of the ampere followed. Having arrived 
at the current absolutely, we can also determine how much metal 
a current will deposit. But we cannot calculate it absolutely, 
however; we must determine it. I have here the exact weight of 
silver that one ampere will deposit from a chloride solution in 
onehour. It was carefully weighed by the Assay Department of 
the School of Mines, and it is right to the tenth of a milligramme 
and weighs 4.0248 grammes. The ampere is a unit that 1s easily 
determined. The volt and the ohm required laborious work of 
years, and the original ohm, as determined by the British Asso- 
ciation committee, was about 1M per cent. wrong, which is a 
pretty bad mistake for & scientific measurement. 

In making actual standards of these units, the volt is the most 
elusive one of all. The tangent galvanometer and the silver 
deposition give up the ampere pretty well, and for the ohm we 
have a definite coil. But the volt is dependent on standard cells 
containing chemicals that are very apt to change. They are 
compounds and they are apt to decompose or change in their com- 

ition. 
роет happens that the unit of capacity, the farad, is а very large 
unit and we have to take a millionth of it to get a working unit. 
The microfarad is the standard and itis a pretty good sized 
standard. It is equal to the capacity of two or three miles of the 
Atlantic cable. “te would contain the same quantity of elec- 
tricity as two or three miles of Atlantic cable, and 
it would take a thousand Atlantic cables to equal one farad 
in capacity. Therefore, yousee that what is called the 
* practical unit" of capacity is very impracticable. The 
reason the farad is во large is that we have obliged ourselves 
to define units in tdrms of one volt, one coulomb, etc. Now, 
with static electricity, one volt is very small. Our ordinary static 
charges are 100,000 volts or more; for instance it takes about 
100,000 volts to spark one inch. 

I would like to point out the fact that we have “absolute 
units” and practical unite," so called. I put both of these in 

uotation marks. Abeolute units, as I have said, are not absolute, 
they are based on an arbitrary dimension of the earth incorrectly 
measured. Now, practical units in the same way, are not practi- 
cal, because we have one, the farad, that is 1.000 times greater 
than the greatest practical capacity in existence. Therefore, I 
maintain that we must have a third system of units and that is 
the working units. You could call them commercial, but the 
objection to that is that they are equally used in the laboratory 
as in commercial work. e use a microfarad in the laboratory 
the same as in the office of a telephone or cable company. There- 
fore, they are not, strictly speaking. commercial, but they are 
working in both cases. Sometimes the working units agree with 
the practical and sometimes they do not. The ampere, coulomb 
and volt are the same, although in telegraphy we use the milli- 
ampere. Then we come to the ohm. hat is, the ohm is right 
for most practical work, but for insulation tests we have to use a 
megohm. Nobody thinks of giving insulation tests except in 
megohms. Therefore, for that class of work, the working unit is 
the megohm and not what is called the practical unit. 

When we come to the microfarad, there is no question. The 
practical unit ceases entirely to be practical, and we have to 
adopt the working unit which is almost infinitely different. 

he watt is a convenient unit for a great many purposes, but 
when we use it for large work we use the kilowatt, which, by the 
way, is a good way of rating dynamos, because it is fairly near а 
horse-power. 
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Then we come down to the last of all—the henry, the new 
member of the family, and it is a question whether the working 
unit will be a henry or a millihenry. I did think of reducing the 
value of the henry to 1454 of its value as given in tbe table; but 
it would have been a mistake, for the reason that, instead of hav- 
ing its value one second multiplied by one ohm, we would have 
its value a second multiplied by a thousandth of an ohm or a 
hundredth of an ohm. That would be destroying the simplicity 
and the harmony of this system—a feature which it certainly 
does Every one of these units is derived from every 
other one in the simple ratio of one to one, and in no case is there 
any complex relationship of à thousandth or ten-thousandth or 
anything of that sort. You see that the coulomb is an ampere 
multiplied by a second, a volt is one ampere multiplied by an ohm, 
a farad is a coulomb divided by a volt. A joule isa volt multi- 
plied by a coulomb, and a henry is a second multiplied by an 
ohm ; and to make any one of them variant, would I think, be 
a mistake, particularly as it would have been the only exception 
to the harmony of the system. 

Fortunately, the henry approximates & practical value. For 
example, a large Edison dynamo, shunt wound, wil run up to 
one or more hundred henrys. A telephone magnet will be 
between үф» and ү of a henry. We could not t that to bea 
very large value. An ordinary relay is several henrys in value. 
A large induction coil is often 1,000 or more henrys in value. 
Therefore, there is nothing Prepostetou y smallor large about 
the henry. It is about right. have given in thelast column of 
the table the actual or experimental value. That is, 4.095 
grammes of silver per hour is the ampere. The volt is .926 of a 
Daniell cell. The legal ohm is 106 centimetres of mercury one 
square millimetre in cross section, etc. The unit of self-induction 
is equivalent to the length of the earth's quadrant. Thus we see 
that often arung wn the earth's quadrant in this system of 
units, to obtain the fundamental units of length, and passing 
through all the mechanical units and the electric units, we finally 
get back to the earth's quadrant again. It is certainly quite 
remarkable and striking. It is a fact, nevertheless, that the unit 
self-induction is properly represented by alength equalto the 
earth's quadrant. In fact, it has been called the quadrant and 
was 80 called by the Paris Conference, which, I think, wasa 
unfairness to American electrical men, both living and dead, 
because certainly America's contributions to electrical science and 
industry have been fully equal to those of any other county, and 
if England has the farad, joule and watt, named in honor of her 
distinguished electrical scientists, if France has the coulomb and 
ampere, i£ Germany has got the ohm, and if Italy has got the 
volt, I think it is certainly not unreasonable for us on this side of 
the Atlantic to ask for one unit, to be named after the discoverer 
of gelf-induction, Joseph Henry. 

In regard to future units, which the requirements of advanced 
work will soon necessitate, we need a unit of the of a 
magnetic field. We can express it аз so шап lines of force to 
the square centimetre, etc., but that is a very clumsy way. If we 
simply called it one Franklin, it would be very preferable to a 
long sentence. We all have in mind the naming of some electric 
unit after Franklin, but. unfortunately. Franklin is not identified 
with magnetic work. He is identified with electrostatic work, 
but all the electrostatic units have been named. But, perhaps, 
his name may be adopted. 

This treatment of units is necessarily superficial and all I have 
attempted to do is to show you the general derivation of them, 
starting with the very first conception and coming to the present 
time and a little beyond. 


DETERIORATION OF ELECTRIC RAILWAY RETURN CIRCUITS. 


President D. F. Henry, of the Federal Street and Pleasant 
Valley Railway Co., Pittsburgh, has been complaining of the 
rapid deterioration of the return conductors of that road. He 
says that they may have to adopt an overhead return conductor, 
owing to the rapid deterioration of the underground con nectin 
wires in the peculiar soil of Pittsburgh. A striking fact is 
in connection with the return conductor leading from the track 
rail to the negative poles of the generators. This is a large insu- 
lated wire, and that portion which is laid under the floor of the 
power house is encased in a wooden box or trough, while under 
the sidewalk about six feet from the rail it is embedded in the 
soil. On cutting through the insulation recently that portion of 
the conductor laid in the soil was found to be almost destroyed, 
while the section in the wooden casing was, apparently, as good 
a8 new. 


THE PRESIDENT'S MESSAGE.—The Western Union Telegraph 
Company handled the President's message and furnished it gratis 
to the press of the country as a compliment to the press and the 
people. It contains about 14,000 words. 


Dec. 81, 1800, ] 
LETTERS TO THE EDITOR. 


Notice to Correspondents. 
We do not hold ourselves responsible for the opinions of our correspondents. 
A coramuntoations be noticed. d 


The Editor respectfully that all communications be drawn up as 
Gnd Gs uit ые as эмн. ios PETAN 

In order tò facilitate гео. correspondents, when referring (o any letter previ- 
CHEY о ао ige by mentioning the serial number of such letter, and oy 

page on w appeurs. 

Sketches and araw ngi Tor illustrations should be on pieces of : 

All communicat 8 d be addressed Ерітов or Тнв ELBOTRICAL ENGINEER, 
150 Broadway, New York city. 


METHODS OF TESTING TRANSFORMERS. 


[152.]—Dr. Louis Duncan in his letter (147) to THE ELECTRICAL 
ENGINEER, December 8, 1890, p. 627, refers to the disposition 
which he thinks certain recent investigators have shown “to 
сапа ра опиша! in 1890, а method which was not new in prin- 
ciple in NL ue di 

Whether there is anything in the papers of Mr. Ryan, of 
Messrs. Humphrey and Powell, or of Messrs. Tobey and Walbridge 
to warrant Dr. Duncan's remarks, readers must judge for them- 
selves ; but I desire to say that it was not the purpose of any of 
the studenta of alternating current phenomena at Cornell, to put 
forth claims of any kind. Their sole purpose was to describe 
certain sets of measurements. Mr. Ryan's first paper, although 
entitled ‘‘ Transformers” was in fact a study of a single commer- 
cial traneformer, under conditions commonly met with in practice. 
The work of Humphrey and Powell was supplementary to that 
which Messrs. Ryan and Merritt had done. e paper of Tobey 
and Walbridge did not deal with methods of testing alternating 
current dynamos, but with certain interesting peculiarities in a 
new type of machine. 

The absence of any attempt at historical review, even in these 
papers of narrow and definite scope. is, in my opinion, to be 
regretted ; but the authors have followed a pretty well established 
precedent, so far as the publication of papers of the class in ques- 
tion is concerned, as any one may easily convince himself of by 

lancing through the Transactions of the American Institute of 
Electrical Engineers, and to ascribe the omission to an unworthy 
motive, is unjust. 

The expression from Humphrey and Powell which Dr. Dun- 
can quotes, and to which he takes exception, is incomplete. That 

rtion of the sentence which he has omitted to quote in his letter, 

ndicates clearly enough that it was not to the method which Dr. 
Duncan has characterized as ‘‘ not new in principle in 1887," that 
Humphrey and Powell refer, but to a modification of it. The 
modification was one which made it possible to get “true instan- 
taneous values of E. M. F. and current in forty-five minutes." The 
importance of this modification is a matter of opinion. Dr. Dun- 
can deems it insignificant. Had he had the opportunity of put- 
ting the Ryan electrometer to the test and of comparing its per- 
formance 1р this kind of work, with that of the Thomson quad- 
rant electrometer, he might perhaps have found the opinion of 
Humphrey and Powell that an important step in the matter of 
transformer tests had been taken within the year, not altogether 
unwarranted. The relation of the methods used by Mr. Ryan and 
his co-workers. to those of an earlier day, of which they were, of 
course, as in all such cases, a development, is a matter of history. 
What fragment each investigation adds to the sum of human 
knowledge the future will determine. In the mean time should 
there be cause for anything but sincere satisfaction in the fact 
that the investigations of Duncan, Hutchinson and Wilkes in 
1887, and of Searing and Hoffman of the Stevens Institute, in 1889, 
have met with complete corroboration through the work of the 
still later observers? EDW. L. NICHOLS. 

CoRxELL Uxiversity, Ithaca, Dec. 18, 1890. 


TRAIN ELECTRIC LIGHTING. 


A new electric lighting system for railway cars is to be placed 
on the market some time during the year 1891 by the Consolidated 
Car Heating Co. Each car will have an independent source of 
light which will be available even when the car is at rest for five 
hours, or perhaps longer. The tax upon the motive power will be 
slight and indirect, no steam being used. The designers are now 
endeavoring to во simplify and cheapen the apparatus that it shall 
be, both in first cost and in running expense, more economical 
than any lights now used in first-class cars. The system will 
include storage batteries and a dynamo on each car, driven from 
the car axle. 


ABANDONING CABLES FOR ELECTRICITY AT GRAND RAPIDS, 
MICH. 


Director Hagar, of the Grand Rapids Consolidated Street Rail- 
way Co., which has a million dollar cable system, says that they 
will put in probably 45 miles of electric road next year. They 
have 14 miles of cable road which will be abandoned, the cable 
cars being replaced by electric cars, and overhead wires being 
strung above the present cable tracks. It is said to be likely that 
the Short system will be used. 
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LONDON. 


Electrical Underground Railway.—Provisional Orders.— Paper on 
Insulation.—Paris Telephones.—Obituary. -Royal Society.— Ham- 
burg.—Prof. Ewing.—Overhead Wires. 


THE Austrian Minister of Commerce has sent two engineers to 
study the new underground electric railway in London. 

The time limited by the Board of Trade for receiving applica- 
tions for provisional orders to be considered for 1891, expired on 
the twenty-eighth of November. I am informed by a creditable 
source, that no fewer than seventy-six separate orders will be 
applied for, of which seventeen seek power to light various por- 
tions of London and the suburbs. I think the greater number of 
applicants will be found to be companies, but as few will be opposed, 
ine nese twelve months should seea rapid development in town 

ighting. 

An ТУУ 
Berlin Electro-Technical Society by M. Grawinkel. 
taken was the condition of underground mains belonging to the 
Administration of Posts and Telegraphs of the German Empire. 
In contrasting the resulta of tests taken during 1889 with those 
of former yeara the author concludes that the insulation of newer 
cables is much inferior to that of older cables. This isdue to the 
inferior quality of gutta percha now employed, consequent on the 
enormous demand for the material. 

After this week Paris telephone customers will be treated very 
liberally by the Telephone Department. For a sum equivalent to 
10 cents a person may transmit a mes to the central bureau 
of 100 words and a special messenger will convey it to the desired 
destination. 

The plan for an electric street railway in Karlsbad, which is to 
go from the railway station into the town, has been passed and 
next summer, in addition to electric lighting, a tramway operated 
electrically will be working. 

M. Bede, a prominent Belgian electrician and engineer, died this 
week. He was one of the leading members of the Brussels 
Polytechnic School and successfully carried out many important 
electrical installations in Russia and Italy. 

The annual meeting of the Royal Society was held on Monday. 
In the course of his remarks the retiring president (Sir G. Stokes) 
said that the Society had received from the Joule Memorial Com- 
mittee £1,400. Medals were awarded, one of the recipients being 
Dr. Hopkinson. At the dinner in the evening the new president 
Sir Wm. Thomson, occupied the chair, and proposed the health 
of the medalists and the visitors, among whom was Prof. 
Hertz. In the speaker's opinion Dr. Hopkinson's researches in 
magnetism and electricity affected the whole range of physical 
science, while Dr. Hertz's work in electro-magnetic radiation was 
of an epoch-making character. Dr. Hopkinson in responding 
spoke of the assistance foreign governments gave to their scien- 
tific men in making researches He said deliberately that if he 
had been obliged to obtain the sanction of the English Govern. 
ment Department to make experiments or make them in a licensed 

lace, very little work would have been done, and he should not 
ave been in the proud position of one of the medalists that 
evening. 

The Hamburg authorities have granted £15,000 for an eleotric 
light installation and for structuralimprovements in the Hamburg 
Stadt Theatres. 

It is proposed by a German firm to conduct experiments on the 

inow Canal with electric launches. 

One of the greatest authorities on English tramways from a 
financial point of review in a monthly report says there is a good 
time coming for holders of tramway shares and that is when 
electricity operates their lines. He considers there will be a com- 
plete revolution in the finances. 

Prof. Ewing has succeeded Prof. Stuart in the chair of engineer- 
ing at Cambridge. 

We are likely to have some hard fighting over the subject of 
overhead lines. Last week memorials were submitted to the 
Board of Trade calling attention to clauses which were unneces- 
sary and likely to retard the spread of electric lighting. The rules 
on which the Board works were framed by the Council of the 
Institution of Electrical Engineers, and it is argued with appar- 
ently some reason, that the framers were not practical men. 
The rules stickle for heavy insulation and other conditions which 
will have the effect of rendering electric lighting too costly, if per- 
sisted in. At the present time, the lighting carried out at Farnham 
and Chelmsford is against the rules. It will be interesting to see 
how the rules are to be enforced. 

Many of the principal streets are up and mains are being laid, 
much to the annoyance of shop-keepers and pedestrians. 


per was read before a recent meeting of the 
i The subject 


H. 8. 
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BOSTON. 
Visiting Baltimorians.—The Snow Storm. 


The mayor and city council of Baltimore visited Boston last 
week, as the guests of the North Avenue Street Railway Company 
of that city, for the purpose of i ting the electric car system 
of the West End Street Railway Company. The party made а 
trip in the electric cars to Grove Hall, where the car station was 
in d. From there they were taken to the central power 
station of the West End Company on Albany street, where an 
hour was pleasantly spent. In the evening a dinner was given at 
Young's Hotel, at which Capt. Eugene Griffin, of the Thomson- 
Houston Electric Company, presided. The following day was 
spent in visiting the factories of the Thomson-Houston Company 
at Lynn. 

At the time of writing, a very severe snow storm is raging, 
probably the severst storm since the introduction of the electric 
car system. Up to the present, however, the electrics appear to 
be buffeting their way quite successfully with the snow, though 
it is already many inchesdeep. It may beat them yet, if it goes on. 

Вовтои, December 26, 1800. 


CHICAGO. 


Testing the Interior Conduit System.—A Station That Had No In- 
terior Oonduits.—The South Side Elevated Road.—Killed by 
Shock.—Cheap Aluminum. 


THE Illinois Chapter of Architects assembled at No. 65 Wash- 
ington street last week he witness some tests made by the Interior 
Conduit and Insulating Company, of New York. А set of nine 
tests of possible combustion from electrical wires were made and 
examined by Chief Swenie, Prof. Barrett, Messrs. Haskins and 
Borden, with various members from the Board of Fire Under- 
writers. The results obtained were highly satisfactory. The tubes 
of the Interior Conduit & Insulating Company are now being very 
largely used for inside wiring all over the country on account of 
their many advantageous features, and they are also being intro- 
duced for underground work, one notable example being on the 
street railway at Minneapolis, where bare conductors are drawn 
into them, something hitherto unattempted with the ordinary 
forms of conduit, and are in all cases giving good success. 

The Eldorado Gas and Electric Light Works were burned to 
the d last week, leaving the town in darkness. The loss is 
estimated at 65,000, with no insurance. 

The South Side Alley L“ road is negotiating an important 
deal with L. Z. Leiter for a tract of land fronting on Van Buren 
street, 40 x 80 feet, adjoining.the new Leiter building. The land 
is near the northern terminus of the road, and it is stated that if 
arrangements are carried out either for a purchase or a long-time 
lease the ‘‘L” road will erect a new building for the general 
offices and the electric pra house of the company. The agent 
of the company states that they have not yet called for any plans 
or specifications for a new building, and will not do so until they 
have located the site definitely. The work on the road is going 
forward in a very gratifying manner, and cars are expected to be 
running by May next if the same success in the future is attained 
as recently in securing right of way. 

George Winn, superintendent of the Fire Alarm Telegraph of 
Allegheny City, fell from a telegraph pole last week and was 
instantly killed. He was repairing a wire and it is alleged re- 
ceived a shock, as a long burn was discovered on his body. When 
picked up it was discovered that his neck was broken by the fall. 

Among the uses for aluminum suggested by Mr. Eugene H. 
Cowles, president;of the Lockport company, in a recent interview 
are the following: At 50 cents per pound the new metal will com- 
pete with copper at 17 cents, the latter being 3.56 times as heavy 
as an equal bulk of aluminum. But the electrical conductivity of 
aluminum that is 98 per cent. pure is only 75 per cent. that of 
copper, so that one-third more area would be required to do the 
same work. A reduction of 45 per cent. in weight of motors for 
electric cars can be secured by using the new metal, which in 
itself is no small advantage, seeing that the latter promise to come 
into extensive use in the near future. The coating and lasting 

ualities of aluminum far surpass those of tin, add it will cover 
ee times as much surface for equal weights, making it neces- 
sary to sell tin at 16 cents per pound in competition with the 
other at 50. Nickel at 70 cents would no longer be used for plated 
ware or coinage, the new metal being much cheaper and cleaner. 


He expects to see it sell at two to three hundred dollars per ton, 


and at these figures it will be the cheapest metal next to iron and 
steel. The price must fall lower and lower as the facilities in- 
crease for making the material, and the market adapts itself to 
the absorption of larger quantities of the new metal. 


Curoaao, Dec. 24, 1890. 
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Deo. 31, 1890. 
REPORTS OF COMPANIES. 


THE WESTINGHOUSE LOAN. 


A special despatch from Pittsburgh of Dec. 26, 
ing of the bankers and business men of this city who had loaned 
George Westinghouse $500,000 lately was held to-day. An ad- 
visory board of five were selected to act with Mr. Westinghouse 
in placing the half million and managing the affairs of the com- 
panies requiring the loan. Of the gentlemen present at the meet- 
ing seventeen banks and 80 business men of the city were repre- 
sented, who had furnished the emergency loan from $3,000 to 
$35.000 each. At the meeting Mr. Westinghouse presented a 
statement of hia interests as follows, the two first named bein 
those requiring the half million loan: Westinghouse Electric 
Manufacturing Company —Capital issued, $6,500.000; groes re- 
ceipts, $5.000,000; net receipts, $500,000; accounts receivable, 
$1.486,000; material in stock at cost, $780,000; other than bonded 
debt, $3,339,900; Philadelphia Natural Gas Company—Capital 
issued, $7,500,000; gross earnings. $3.000,000; net earnings, 
$1,500,000; bonded and other debt, $1,990,000; accounts receiva- 
ble, $700,000; material at cost, $800,000. Totals of all Westing- 
house interests, comprising eight companies, among them the 
air brake company: Capital issued, $23,170,000; gross аганы; 
$16,550,000; net earnings, $4,205,000; bonded debt, $1,059,000; 
other debts, $6,257,900; accounts receivable, $6,297,147; material 
at cost, $2,560,000. In an interview one of the subscribers to the 
fund stated that Mr. Westinghouse was negotiating the half 
million loan in the East when his competitors in business prevented 
it. The loan was merely being made to tide over the present 
stringency, aa the statement would show.” 

It is stated that Mr. Bannister, who is already associated with 
the Westinghouse interests in сеш has been appointed 
general manager of the Westinghouse Electric Co. 


DIVIDENDS. 


THE MEXICAN TELEGRAPH COMPANY has declared a dividend 
of 214 per cent. for the quarter ending Dec. 81, payable Jan. 7. 
The statement for the quarter shows a surplus above c and 
dividends of $36,828, and a total surplus of $167,698, The tral 
& South American Telegraph Company declares a quarterly divi- 
dend of 134 per cent. for the three months ending Dec. 31, and 
made the same payable Jan. 7. The surplus for the quarter is 
$19,551, and the total surplus is $324,085. 


MIDDLETOWN, CoNN.—The Middletown Electric Light Co. have 
declared a 2 per cent. dividend. 


BANGOR, Me.—The Bangor Electric Light & Power Сошрапу 
have declared a dividend of 15 per cent., covering 1888 and 1889, 
payable Jan. 1, 1891. This will leave a surplus of about $8,000, 
and the company has voted to pay semi-annual dividends of 4 per 
cent., commencing July 1, 1891. 


STOCKS AND BONDS. 


CHICAGO, ILL.—The Sunbeam Incandescent Lamp Co., of 
Chicago, have filed a certificate of increase of capital stock from 
$30,000 to $100,000. 


DETRorT, MicH.—The Detroit Electrical Works have increased 
their capital stock to $500,000, and the issue has been eegerly 
subscribed for. The works are now rushed with an immense 
influx of orders for the popular Rae electric railway system. 


TORONTO, Can.—A new telephone company has been organized 
with a capital stock of $250,000. 


HOLYOKE, Mass.—The stockholders of the Holyoke Street 
Railway Co. have voted to increase the capital stock from $50,000 
to $150,000 so as to equip its several lines with electricity in the 
spring. 


MILWAUKEE, WI8.—An issue of $2,000,000 of bonds will soon 
be made in order to equip the street railroads with electric power. 


Boston, Mass.—The net earnings of the Thomson-Houston Co. 
99107 Pd to end February, 1891, will, it is estimated, reach 


BUFFALO, N. Y.—The Bell Telephone Co., of Buffalo, has filed 
a certificate showing an increase of its capital Stock from $800,000 
to $1,000,000. 


ALPENA, MICH.—The Alpena Electric Light Co. has increased 
its capital stock to $84,000, and will put in an incandescent plant. 


BURLINGTON, VT.—The Vermont Electric Co. will increase its 
capital stock to $100,000 by issuing $85,000 of 7 per cent. 
teed stock and $40,000 of second preferred 4 per cent. stoc The 
object of the company is to utilize the big water power above 
Winooski village and transmit it electrically to Вава: for 
light and power. E. I. Garfleld is president, and W. S. Vincent 
and W. H. Lang, directors. 


says: “А meet- - . 
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N 1 7 N R , R OR D Medical and Surgical :— 
I E TO 3 EC К Electric Belt, J. L. Pratt, 448,226. Filed May 6, 1890. 
An electric belt with a bat case at the wearer's back; the elements of 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 


ISSUED DEC. 23, 1890. 


Alarms and Signals ;— 


Fire-Alarm Boz, J. J. Ruddick, 443,18. Filed Sept. 18, 1890. 

A fire-alarm box, with clock mechanism in which a single lever for wind- 
ing the clock mechanism is employed also for releasing a detent through one 
and the same movement. 

Fire- Alarm System, F. T. Feary & J. Speieber, 448,478. Filed July 80, 1889. 

A fire alarm system designed to enable private stations, other than the 
regular stations of the system, to send in an alarm directly to a flre-engine 
house tn advance of regular alarm, and providing means whereby such pri- 
vate signal box controls the regular signal box so far as to prevent the inter- 
3 of signals. Tbe private box has a dlrect wire to the engine 

ouse. 


Clooks :— 


Electro-Mechanical Central System for Regulating Clocks, C. A. Mayrhofer, 
443.291. Filed Dec. 29, 1888. 

Claim 1 follows : 

The combination, with a number of subscribers’ lines extending from a 
central office, of a switching apparatus at the central office,a motor for 
о g said switching apparatus, а releasing device for said motor, and 
electro-magnet located in the circuit of the master-clock and adapted to 
actuate said releasing device so as to start the motor clocks at the residen- 
ces or offices of the subscribers, devices on said clocks for switching them 
into the subscribers' lines, hand-setting devices on said clocks, and means for 
operating said hand-setting devices when the subscribers’ clocks are switched 
into circuit with the main switching apparatus. 


: Conductors, Conduits and Insulators :— 


Insulator, W. L. R. Emmet, 448,174. Filed Sept. 18, 1890. 

A line insulator especially applicable to el c railway work. Designed 
for simplic.ty and strength and with a view of supporting the weight of the 
wires by strains of compression rather than by tensile strains. 

Electric Insulator, F. Bain, 443,187. Filed March 95, 1890. 
A design for insulators of the petticoat type usually made of glass or 
rcelain. The petticoat portion has formed upon its outer and inner sur- 
faces a continuous series of separate circumferential sharp ridges, designed 
to prevent the formation of a continuous film of moisture. 


Distribution :— 


stem of Electrical Distribution, H. A. Rowland & L. Duncan, 443,181. 

led Sept. 10, 1888. 

A m of distribu continuous currents of high potential and reduc- 
ing the potential at points of use, or further distribution, through the 
employment of secondary batteries as tension reducers. A number of 
secon batteries are provided with a continuously operating commutator, 
by which the connections of the battery are chan so that such batteries 
are alternately charged in series by the high-tension current and discbarged 
in a current of low tension on the consumption or transiation circuit. Pro- 
vision is made that neither the charging nor tae discharging circuit is ever 
broken ; both are always continuous. This is accomplished by dividing the 
batteries into sets, and by upon the commutator over-lapping contact 
surfaces, so that before the circuit of any one set is broken the circuit of 
another set is closed. 


Dynamos and Motors :— 


Machine for Dressing the Commutators in Dynamo-Machines, G. P. 
Cummings. 448,270. Filed April 18, 1890. 

Claim 1 follows: 

The combination in a machine for dressing the face of dynamo commuta- 
tors, of a spindle, an encircling sleeve rotating thereon, a second sleeve slid- 
ing longitudinally upon the first and having a spline and groove connection 
therewith, a nding or abrading wheel fitted upon said sliding sleeve, 
means, subetantially &s described, for attaching the spindle to the dynamo 
in parallelism with the commutator, and an adjustable gear for connecting 
the rotating spindle with the dynamo, whereby the two are made to revolve 
in unison. 

Dynamo-Electric Machine, C. P. Scheuritzel & J. L. Hess, 443,407. Filed 
Feb. 5, 1890. 

The invention consists chiefly in the method of winding the armature coils 
and placing them in pos.tion, and includes an arrangement of a plurality of 
brushes on the commutator for connecting with one or more of the commu- 
tator bars for the purpose of varying the current to requirements. The 
machine is particularly adapted for furnishing a variable current of а con- 
stant potential. The coils are wound in the form of an irregular hexagon 
with long and short sides diagonally opposite each other and with parallel 
sides, forming the active portions of the coil, diametrically opposite each 
other. In one method of winding employed the armature is formed of a 
series of coils wound one through the other, the coils being thus linked 
together and forming an endless chain. 


Galvanic and Thermo-Electric Batteries : 


Galvanic Battery, H. J. Brewer, 443,219. Filed June 10. 1890. 

Improvement in the type of batteries known as dry batteries.“ The in- 
vention includes the combination of a carbon cylinder and a zinc cylinder 
concentrically arranged and having their open ends embedded in a sealing 
body of insulating material; an exciting material consisting of a com- 
pound of sulphate of lime, chloride of zinc and glycerine ; also the combina- 
tion of a body of solid or semi-solid exciting material and an absorbent 


material containing moisture. 


Lamps and Appurtenances :— 


Electric Street- Light, G. M. Kim, 443,007. Filed May 19, 18900. 
A design and construction of a mast-arm for electric street lights. 


Electrical Signaling Apparatus, A. B. Wyckoff, 413,157. Filed May 5, 1890. 
The invention 9 devices for fashing an electric light for s l- 
ing or other pur For a lamp or grou of lamps there is provided a 
rotating shaft having project arms in different planes, and segments, one 
for each arm, one segment ser» ing to direct the current to the lamp or lamps 
and the other segment shunting the current back to the dynamo. The ob- 
ect is to flash the lamp instantly up to its full power and to extinguish it 
ntly. 
-Circuit Breaker and Closer, J. 8. Potter & D. J. Cartwright, 443,404. Filed 
Aug. 16, 1890. 
Design and construction of circuit-breaker and closer particularly adapted 
for the key-sockets of incandescent electric ianips. 
Gas and Electric Light Fizture, C. Felton, 443,487. Filed Dec. 23, 1889. 
A device for sec the canopy of a gas or electric light fixture in poel- 
tion through frictional contact. 


the battery are joined by hooks and eyes. 


Metal Working :— 


Ellectric Welding Apparatus, Н. Lemp, 448,224. Filed Aug. 6, 1800. 

Improvement in the class of apparatus in which movement is given to the 
work while heated during the welding, upsetting or other operation. Avoids 
employment of sliding contacts between the clamps holding and moving 
the work and the contact pieces or electrodes connected with the source of cur- 
rent, by bringing the current bearing electrodes directly in contect with the 
work and moving the work by means independent of the electrode. 

Claims 1 and 10 follow : 

1. In an electric metal-working apparatus fixed current-bearing elec- 
trodes making contact with the work and through or by which the work 
ation ed the welding, upsetting, or other operation, ay and for the purpose 


i ee 
10. In an electric metal-working apparatus, the combination as substanti- 
ally described, of a number of current-carrying electrodes consisting of re- 
ciprocaiing iungere operating in lines converging upon the work and adapted 
to make sliding contact and means for rotating the work while the plungers 
make rubbing or sliding contact therewith. 


Electric Cash-Register, W. L. Bundy, 448,476. Filed Sept. 80, 1889. 

Claim 1 follows: 

The combination with a rotating multiple switch and contact fin en- 
gaging therewith and push buttons arranged in decimal sete elec uiy con- 
n at will to the rs, of an electro-magnet and its armature, adapted 
to release the switch when the circuit is made by operating a button and to 
lock it when the circuit is broken by the rotation of the switch. 


Miscellaneous :— 


Cut-Out, G. W. Mingle, 448,195. Filed Aug. 1, 1890. 

A safety device for telegraph, telephone or other wires to protect them 
against damage from contact with electric lighting or other powerful cur- 
rents, or against lighting. Itisan electro-magnetic apparatus for opening 
the circuit to be protected upon contact with a circuit carrying a too power- 
ful current, aud provided with an additional, or auxillary, armature for 
the purpose of making a ground connection. 

Apparatus for Painting Electric Wires and their Coverings, R. W. H 
poll, 443,297: Filed Jan. 98, 1890. | iid 

A painting or coating machine, having brush-holders arran to hold 
b es in a radial poeition around the wire which is fed ugh the 
machine. 

Electrotype, E. H. Hanson, 448,278. Filed June 11, 1880. 

An improvement in the backing and blocks of его Backing is 
of a different metal from the electrotype, say lead, the k is provided 
with grooves to receive tongues formed in the backing. 


Electric Safety Device for Elevators, Н. E. Holmes and C. F. Grosvenio, 
448.283. Filed April, ч 1800. 

A device, including electro-magnetic apparatus, for insuring the automatic 
stoppage of a moving elevator when a condition of danger arrises through 
derangement of the machinery. 


Electric Safety Device for Elevators, H. E. Holmes and C. F. Grosvenio, 
443,282. Filed March 26, 1890. 

An electro-magnetic device adapted to atop the motion of an elavator in 
transit on the occasion of the rojection of any part of the person of a pas- 
senger or of any object or article on the car or platform across or beyond 
the floor through which the hoistway passes, or the projection of any 
object on one of the floors into the hoistway. 


Recording Pressure-Gauge, J. B. Edson, 448,300. Filed June 12, 1890. 

Claim 7 follows: 

The combination, with the indicating and recording mechanism and the 
alarm bell and electrical appliances for operatin of a circuit- 
closer included ip the circuit of said electrical & lia noes, and consisting of 
a rod connected toand actuated from the indicating mechanism, a station 
contact to and from which said rod moves, and aspring-support in whic 
said contact is adjustably mounted. 

Watchman's Time-Recorder, I. D. Fuller, 443,435. Filed July 2, 1890. 

Electro- etic apparatus employed for operating the type-birs ina 
watchman's time-recorder. 


Railways and Appliances :— 


Electric Ratlway. Е. M. Bentley, 443,084. Filed Apr. 9, 1887. 

A system of conductors and contacts for conduit electric railways. It 
comprises an insulated main-supply conductor with exposed contacts at in- 
tervals, a shallow sectional metallic channel or conduit open at the surface 
of the street, and a contact-conductor traveling along the channel in electri- 
cal connection with both the exposed contacts of the main-supply conductor 
and surface conduit. The surface conduit is formed in sections insulated from 
each other. The traveling conductor attached to the car is in the form of a rod 
or wire-rope and is of a leogth ter than the distance between the ex- 
posed contacts of the main supply conductor. 

Railway-Switch-Operating System, S. L. Powell, 448,149. Filed July 5, 1890. 

Electro-magnetic mechanism for controlling the operation of switches 
automatically from or by a passing train or from a main station or office. 


535 Railway Switch, S. L. Powell, 448,167. Filed Feb. 21, 


The switch bar and switch-bar actuating mechanism are set in motion and 
locked in given position by electro magnetic apparatus. 

Mounting for Electric Motors, A. L. Riker, 443,227. Filed Apr. B, 1886. 

A mounting for motors upon cars or other vehicles. 

Claim 1 follows : 

A mounting for the propelling motor of a vehicle, comprising in combina- 
tion & supportiug frame or carriage pivoted on one of the axles, spri 
bearing on a portion of said frame or carriage and pressing in opposite di- 
rections, and chains arranged to limit the motion of said frame or carri 
and to support the same in case of breakage of said springs, substantially 
as described. 

Electric Railway, R. M. Hunter, 448,451. Filed Sept. 1, 1890. 

A system of conductors combining overhead and surface conductors. The 
overhvad conductor is preferably the tive And the surface or under- 
ground conductor the negative. ‘rhe inventor prefers to make the suriace 
working conductor into sections arranged upon the road surface and com- 
bined with an imbedded supply conductor and automatic «witches for con- 
necting the supply conductor with the sections of the surface working con- 
ductor in connection with one of the collectorsof the motor or car. 

Electric Railway, R. M. Hunter, 443,442. Filed Sept. 5, 1890. 

A system of conductors consisting of two suspended bare conductors, ar- 
ranged one above the other, thecar or vehicle carrying two trolleys or col- 
lectors. Two insulated supply conductors are connected at intervals with 
the working conductors. 

Printing-Telegraph, S. V. B. Essick, 443,134. Filed Nov. 7, 1888. 

Improvement upon printing telegraphs, of the class printing in lines upon 
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& page. previously patented to the same inventor. Objects of the present 
invention are :— Adaptation to closed circuits ; to release the paper carriage 
м any point of its forward progress; and improvements in pole-changing 
evices. 
а анына type-wheel driven by a train of gear 
In & prin egra receiver, a type-whee ven by a о - 
tng, a paper barrage having advancing and restoring mechanism, and а 
releasing device mechanically connected to one of the wheels for auto- 
matically releasing the paper carriage at any point of its excursion, substan- 
tially as described. 

' Printing-Telegraph, 8. V. B. Essick, 448,185. Filed March 10, 1890. 
Further Improvement of the same inventor's system. Present invention 
directed chiefly to details of the paper carriage mechanism. 

- Printing-Telegraph, 8. V. В. Essick, 448.136. Filed July 5, 1890. 
ther improvements of the same inventor's system. Embraces modifica- 
tions of transmitting apparatus and of the printing receiver. 
Telegraph Transmitter, S. W. Smith, 448,381. Filed June 2, 1890. 
An аррагари for tbe mechanical transmission of Morse characters th h 
the manipulation of a key-board similar to those employed in printing tele- 
graphs. 
' Becondary Batteries :— 
Blectrode for Secondary Batteries, I. Kitsee, 448,454. Filed Feb. 11, 1890. 

The electrode consists of active material in the form of a perforated plate, 
held in a containing frame made of rubber or other material unaffected by 
electricity or the acid of the electrolyte. 

A suitable conductor is embedded in the active material. 

Electrode for Secondary Batteries, I. Kitsee, 448,455. Filed Feb. 11, 1890. 

Substantially similar to number 448,454 above. 

The conductor embedded in the active material is led out through the Joint 
of the rubber containing band which is riveted at one corner of the electrode. 
Secondary Battery, I. Kiteee, 456. Filed Feb. 11, 1800. 

A modification of the el es of the above two patents; the active 
material of the electrode, consisting of a series of blocks or plates placed 
edge to edge with strips of con CERE material between and the whole 
clamped in an adjustable frame of rubber or other unsusceptible material. 
Secondary Battery, I. Kiteee, 443,457. Filed Feb. 17, 1890. 

Battery consists of electrodes, both positive and negative constructed on 
the methods shown in the above three patents of the same inventor. 

Telegraphs :— | 
Printing-Telegraph, F. B. Rae, 443,111. Filed Aug. 9, 1888. 

Adaptation of transformers to the transmission of telegraphic signals from 
a central station to a number of sub-stations, as in stock-reporting systems. 
It relates to those methods of transmission which employ upon the lines im- 

ulses of alternate polarity, aod in which such currents must be capable of 

EET о. воз маво of the au laat Rowing. Tbe Pe SAL Objector 

а prolon current o owing. e о 0 

the invention is to facilitate transmission through a Conatdereblé nuniber of 

separate circuits from one transmitting machine. The primary of trans- 

former is connected to the transmitter; the actuating magnets of a number 

of pole.changers, one for each line, are connected with the secondary of the 

transformer In multiple arc. The potential of the current from the trans- 
mitter is suitably reduced by the transformer. 

Telephones and Apparatus :— 


рон Circuit and Apparatus, J. L. McQuarrie, 448,145. Filed June 27, 


Provides a metallic teleph те circuit which may be common to a number 
of subscribers; in which each subscriber may at all times have the 
use of a metallic circuit and in which each subacriber may be called from the 
central station without giving an alarm at another station, and may also sig- 
nal the central station without signaling the other stations ; requires but one 
call-recei instrume:.t at the central station, and but one spring-jack or 
other switching device or annunciator for each double wire circuit. 


LEGAL NOTES. 


THE GREAT WESTERN TELEGRAPH CO. LITIGATION.—DECISION 
FAVORING THE OLD MILWAUKEE STOCKHOLDERS. 


The Supreme Court of Wisconsin has rendered a decision of 
pm interest and importance to a large number of Milwaukee 
usiness men and one which may save the subscribers to the stock 
of the old Great Western Telegraph Co. a large sum of money. 
The action was that of the corporation named against the heirs of 
George Burnham and came to the Supreme Court onan appeal 
from an order of the Circuit Court for Milwaukee county over- 
ruling the demurrer of the defendants. The company sought to 
collect an assessment of 33 per cent. on the capital stock of the 
corporation, 100 shares of which were held by Mr. Burnham and 
fell to his heirs. Twenty years ago & number of Milwaukee 
capitalists were induced to subscribe various amounts to the capi- 
tal stock of the Great Western Telegraph Co. The projectors of 
the enterprise were Chicago men. It was promised that 2,000 
miles of wire should be strung. Lines were erected between Mil- 


waukee aud Chicago, with branches to neighboring towns. Not- 
withstanding this auspicious beginning, the enterprise collapsed 
within a very brief period from its inception. e affair had 


passed out of the minds of the stockholders. Their suprise was, 
therefore, the greater when they were served with notices by a 
Chicago attorney that suit had been commenced in the Supreme 
Court of Milwaukee county to collect an assessment upon the 
capital stock of the Great Western Telegraph Co. It was found 
that the debts and other obligations of the company aggregated 
something like $500,000, to pay which the courts of Illinois have 
authorized a levy of 35 per cent. upon the stockholders. It was 
set forth in the complaint, copies of which have been served upon 
the Milwaukee stockholders, that the subscriptions still constitute 
the means and fund for tbe prosecution of the corporation's busi- 
ness and the payment of its debts, that for a valuable considera- 
tion each of the defendants undertook and promised to pay for 
each share subscribed for by him the sum of $25, that the sub- 
scribers number 2,000 persons, living in twelve different States 
and territories, and that the subscribers neglect or refuse to pay 
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the balance due from them to the capital stock of the com А 
The Milwaukee subscribers to the stock, when notified that 
were commenced, combined to fight the cases, and demurrer was 
made in the Burnham case. The Supreme Court now reverses 
the ruling of the Circuit Court of Milwaukee county, where the 
case is pending, on the appeal from the order overruling the 
demurrer of the defendants. 


EDISON GENERAL ELECTRIC CO. vs. EDISON ILLUMINATING 
CO., OF CUMBERLAND, MD.—SUIT FOR DELIVERY OF STOCK 
DISMISSED. 


J uoge оош» of Baltimore, signed an order dismissing the bill 
in the above suit. The case was in the United States Circuit 
Court, brought before it in November, 1889, and was argued before 
Judge Bond by Mr. Lewis, of New York. and Edgar H. Gana, of 
Baltimore, for the plaintiff, and E. J. D. Cross, of Baltimore, and 
A. Hunter Boyd, of Cumberland, for the defendant. 

The plaintiff, says the Cumberland News of Dec. 20, is the 
parent company of the Edison system, and claimed in this suit 
that it was entitled to $5,840 of the stock of defendant undera 
contract made between the two companies when the contract was 
formed. Defendant claimed that the plaintiff was not entitled to 
the stock. The claim of the plaintiff was based upon a provision 
in the contract which provided that in case the Cumberland com- 
pany gave any liens the plaintiff was to receive thirty per cent. of 
the amount in stock of the Cumberland company, this 30 per cent. 
being part payment for the use of the plaintiff's patent. When 
the Cumberland company had completed ite plant as originally 
contemplated, it found that it was necessary to make further im- 

rovements and additions in the way of purchasing new engines, 
ilers, oynanan etc., and the plaintiff claimed tbat it was en- 
titled to per cent. of the cost of these improvements. The 
Cumberland company had paid the royalty on the original plant 
and objected the payments on improvements and the dismissal of 
the plaintiff's bill will terminate this suit in the defendant's favor, 
and will relieve it of a claim that had a tendency to interfere 
with the Cumberland company making such improvements as it 
might otherwise have made in the past. 


THE ADAMS CO. TO SUE.—A CLAIM OF PRIORITY IN ELECTRIC 
RAILWAY MOTOR PATENTS. 
А в 


pecial dispatch from St. Louis, of Dec. 26, says :—'* It is 
announced here that the Adams Electric Railway Co., of St. Louis 
will within the next two weeks enter suit inst the Thomson- 
Houston, the Sprague, the Short, and other electric railway com- 
paníes whose systems are now in succeseful operation for infringe- 
ment of patents covering the fundamental principle of propellin 
cars with electricity as the motive power. e claim upon which 
these proceedi are to be is the official record of the 
Patent Office partment in Washington, backed by legal 
opinions from the mercantile patent lawyers in the country to 
the effect that the Adams Co. holds the patent under which every 
есе electric railway system of the country is now being 
operated." 


ELECTRIC ACCUMULATOR CO. vs. BRUSH ELECTRIC CO.—A8 
TO DISMISSAL OF A SUIT. 


A decision by Judge Henry B. Brown, of Detroit, who has just 
been appointed an Associate Justice of the Supreme Court, was 
filed in the United States Circuit Court at Cleveland, O., on Dec. 
27. The case was that of the Electrical Accumulator Co., of New 
York, against the Brush Electric Co., of Cleveland, and the de- 
cision is upon the request of the Accumulator Company to dis- 
miss a suit мып the Brush Co.. and upon the demurrer made 
by the Brush people to amended and supplemental bills of the 
Accumulator Co. Camille A. Faure was granted a patent on his 
secondary battery Jan. 8, 1882, and a month or two afterward a 
patent was granted on almost 5 the same invention to the 
Brush CO. The Faure patent to the ion of the Elec- 
trical Accumulator Co., of New York, and this concern began a 
suit against the Brush Co. to procure an adjudication of the 
invalidity of the Brush patent. 

A demurrer and answer were filed by the Brush Co. affirming 
the validity of its own patent and denying the validity of the 
Frenchman's patent. The Accumulator Co. proceeded to take 
prima facie proofs and the Brush Co. to take its answering proofs. 
Then the Accumulator Co. filed a supplemental bill setting forth 
that the first claim of the Faure patent had been adjudged to be 
valid in the Circuit Court of the Southern District of New York. 
The supplemental bill alleged that since the filing of the dis- 
claimer, the Faure and the Brush patents had not been interfering 
within the meaning of the law, and asked the court to dismias the 


case. 

The Brush Co., however, objected to having it dismissed and 
denied that the twopatents were not interfering. After citing 
many decisions Judge Brown said he had come to the conclusion 
that leave to dismiss a bill should not Do granie where the action 
would be manifestly;prejudicial to the defendant. The petition to 
dismiss the case was, therefore, denied. 


Does. 81, 1890.] 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT.. 


THE LARGEST ELECTRIC STREET RAILWAY 
POLE IN THE WORLD. 


The cut on this page represente the largest electric street 
railway pole in the world. It was furnished by Messrs. Millikin 
Bros. to the Passaic, Clifton and Garfield street rail way, at Passaic, 
N. J., only four of them being in use. The road runs its track on 
one side of the street and some of the property owners objected 
to placing poles on the curb line, so the owners of the road were 
compelled to place the poles on the oppose side of the street and 
throw an arm all the way across. is presented a difficult en- 

ineering feat and the parties, after giving the facts to Messrs. 

illiken Bros., left them to design aad. execute the work. There 
were many serious difficulties to contend with in the support and 
bracing of an arm of such length on a single pole without the use 
of any guy wires from the pole to the ground. They used cheir 
usual form of pole and made the segments unusually heavy and 
extended the lacing from the bottom of the pole to the top. 
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LARGER QUARTERS FOR A. B. C." 


Whatever dullness is rumored to be prevalent in mercantile 
circles seems to have overlooked the supply trade, or. at least a 
part of it. This is shown by the fact that the business of Alex- 
ander, Barney & eg ae who opened their supply store in the 
Telephone Building, No. 20 Cortlandt street, only two and a half 


. months ago, bas increased to such an extent that they have been 


obliged to take in another whole floor, equally as large as their 
original capacious warerooms. As this firm has devoted itself 
particularly to the electric light and power trade, and in fact has 
covered the country from the east to the west and north to south, 
they handie specialties in immense quantities, and although the 
keep circulating—as one lot goes out another coming in— 
they have almost since their opening day found themselves over- 
crowded. They have accordingly called on their landlord for 
extra accommodations, and although space is scarce in Cortlandt 
Street and room is valuable, have finally gotten the large base- 
ment under their store, which has hitherto been used by the 
Telephone Company. 
This basement it is thought will be sufficient for six months, 
anyway, and it will be used as a storehouse, packing and shipping 
department. It and the floor above will be connected with an 
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THE LARGEST STREET RAILWAY POLE IN THE WORLD, Passaro, N. J. 


The general dimensions of the pole are as follows: Length of 
pole, 85’ 0"; length of arm, 82' 84"; height of arm above the 

und, 20’ 114" distance of pole in the ground, 7’ 0”; the pole 
is designed to carry 500 lbs. on the end of the arm and its total 
weight is 2,000 lbs. 

The arm is built of angles and plates with proper struts and 
rods, most of which had adjustment. The arm was also braced 
in a horizontal plane on the lower chord, and the end of the arm 
has a loop and the same at a point near which it connects to the 
pole. This is intended for a No. 6 wire to be stretched from one 

le to the end of the next arm to hold the arm against vibration, 

ut we understand that for some reason this was omitted and not 
used. An ornamental acorn top was also arranged for, but when 
the photograph was taken it had not been put on. A sliding 
b et to adjust the centre of the trolley lineover the centre 
of the track is also provided. 

The owners in writing to these parties in relation to other mat- 
ters stated that these poles, although subjected to an unusually 
heavy strain, stood perfectly erect and were entirely satisfactory. 
We understand that Messrs. Milliken Bros. are even prepared to 
furnish larger poles than these if street railway work demands it. 


Mr. G. W. MANSFIELD, the expert of the Thomson-Houston rail- 
way department, delivered a most interesting lecture recently 
before the Business Men’s Association of Pawtucket, on the sub- 
ject of electricity, illustrating his remarks with frequent experi- 
ments, 


electric elevator, which will have the double advantage of bein 
practically useful in the daily routine of business, and also o 
demonstrating to their numerous. customers the working of this 
kind of apparatus. 


INGENIOUS CATERING FOR PRIVATE TRADE. 


Mr. J. M. Lennon, 22 Loan and Trust building, Minneapolis, 
who is now able to announce himself as agent for 81 electric com- 

nies, has issued the following ingenious circular to ladies in his 
ocality, who are 111 to need advice as to electrical decorations, 
etc: ‘* Yourself and family are invited to call upon me when іп 
need of an electrical expert's advice or assistance in installing and 
fitting any of the multitude of electrical conveniences, decora- 
tions, etc. And I should like very much to call your attention to 
the beautiful and ssthetic use to which the miniature Edison 
lamps may be put, either in the drawing-room, library, dining or 
other rooms. I have had a great amount of experience in this 
line and I am certain that the designing and fitting of at least one 
room in your home will both please and attract you. I can guar- 
antee to leave your home in as perfect a condition as when 
entered, no matter how fine or f the rest of the furnishings 
may be. Much use is being made of these small lamps by the 
elite in the East, in England and France. I also fit and design 
any of the finer es of electrical apparatus, but cheap and 

udy fittings I will not do, as I donot care to do work for any 

ut the elite of the Northwest.” | 


TM 


"QUEEN & CO.'8 VANE AMMETERS. 


Queen & Co., of Philadelphia, have recently taken an order 
. for a “ magnetic vane " ammeter, capacity 1,350 amperes. The in- 
strument will have a dial some 12 inches in diameter, encased in 
- & heavy japanned iron circular box. This is the largest ammeter 
that the firm has undertaken, and will, no doubt, be a handsome 
addition to the switchboard of the Central Passenger R. R. Co., 
at Louisville, Ky. Queen & Co. are also making ''magnetic 
vane" ammeters with capacities of 800, 400 and 500 amperes for 
such companies as the Brush and Edison. These instruments 
have dials about 8" across and are mounted in iron or brass cases 
as ordered. They are used by the above companies on their finest 
switchboards where it is desired to have meters in harmony with 
theother work. 

On the magnificent switchboard of the steamer ‘‘ Plymouth” 
may be seen two of Queen's ** magnetic vane" ammeters, capacity 
400 amperes each. These instruments have been advertised but 
little as yet, but the demand is large and increasing, asthe makers 
of dynamos are beginning to realize that in order to show up their 
apparatus in the ‘most advantageous manner it is necessary to 
аи with each installation, first-class ammeters and volt- 


meters. 

Queen & Co. also report a brisk demand for Ayrton & Perry 
ammeters and voltmeters, which are largely used as portable 
instrumenta. 


THE BAIN BREAK INSULATOR. 


THE insulator illustrated below is designed to take the place of 
the ordinary devices that have been used as break insulators. 
The new insulatoris made of one piece of porcelain, carefully 
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our raw bide gears off and on since last May, together with v» 
Fide other kinds of pinions. We believe. that. your raw hide 
pinions are the best in the market at the present timo. | 

The first one we put on in May 1890 ; this pinion was in service 
seven months, and was not then entirely worn out. Yours very 
truly. Signed. Thos. G. Fitch, General Manager." 


A PORTABLE PHOTOMETER FOR CENTRAL STATIONS. 


Heretofore photometer work has been but little peacticed by 
managers of central station plante, one reason being the cost of 
the ap tus, and another its apparent more intimate Connection 
with the laboratory than with the manufactory and salesroom of 
electrical illumination. The first objection (if it may so be called) 
has been overcome, however, and as the secomd, the sen- 
timent has now veered around and the demand . 
measurements in practical work is becomin bed. 
Alexander, Barney & Chapin are now intcoduciug 6 райвы pho- 
tometer, which is noticeable chiefly for its i and 
adaptability for general work. Tbe lantern is so made when 
not in use it can be thrust entirely into the photospeter bor. 
When in use it is placed upon an ordinary ore ipod ; 
it can be reversed so as to allow for difference of vision of two 
eyes. When not in use, slides cover the ends of photometer and 
sight box, while a handle on one side allows of convenience in 
carrying. The range of the measurements is from about 7 to 2,000 
candle power. 

The method employed in measuring is as follows:—Place the 
lamp to be measured in front of the opening in the photometer 
box, away from the standard candle. ove the lamp to and fro 
until the diaphragm is illuminated equally on both sides, then 
measure the respective distances of the standard candle and the 
lamp from this point. Employ the formula 8: L:: А *:В ?; in 


glazed, and is so simple as to require scarcely a word of explana- 
tion ; while its great strength and pereo aptability are sure to 
commend themselves to all practical construction men. This insula- 
tor will be found cially useful, also, for suspending arc lamps 
from iron cranes, insulating guy wires, and particularly, for 
insulating span wires in electric railroad work. 

The Central Electric Company, of Chicago, control the patent 
and are placing the device upon the market. 


“NEW PROCESS RAW HIDE" STREET CAR PINIONS. 


The question of gears for electric cars is a most important one, 
and is beginning to receive from the street railway companies the 
attention it deserves. There is still much to be learned. Thus, 
for example, discussing the topic of raw hide gears, the New Pro- 
cess Raw Hide Co., of Syracuse, say: ‘‘To the inexperienced 
buyer the term ‘‘ raw hide” seems to cover all that is tough, noise- 
less and desirable for gears to be run at a high rate of speed. This 
is an error. By our patented process of treating the hides we are 
able to remove all that is useless, only retaining the actual fibre 
to the full extent of its strength. No other process known can do 
this, and while to the casual observer one raw hide gear seems as 
good as another, yet by actual test we are as far ahead of the 
ordinary makes as steel is ahead of iron. Both may have pretty 
much the same general appearance, but a comparison is not to be 
thought of. Beyond our patented process of preparing the hides 
we have the only е in existence for а gear with face entirel 
of raw hide, and these in conjunction put us into the field with 
an armor well calculated to protect and save us from the shafts 
of our competitors, and give us the preference 80 well deserved." 

The company are recently in receipt of the following commu- 
nication from the Wichita, Kansas, Electric Railway Co: . 

“ Replying to your favor of Dec. 6th, will state we have used 
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which 8 is the standard, L the lamp to be tested, A the distance 
of S from the diaphragm, and B the distance of L from the same 

int. For convenience the standard candle is 
oot from the grease spot, in which case A may be ignored in the 
formula. Thus, if a standard of 1 candle be used, and the 
is four feet from the spot, the proportion will be1:L ::1: 16 
The lamp therefore gives 16 c. p. In measuring lampe of qe 
candle power it is sometimes not convenient to place 
necessary distance from the photometer, in which case i best 
to use two standard candles, which reduces the distance to one 
half. For testing arc lampe suspended in the street, it is neces 
sary 5 reflect the light by means of a mirror into the photom- 
eter box. 

This apparatus is sold by Alexander, Barney & Chapin, of 
the Telephone Building, 20 Cortlandt street, this city, who have 
already put out quitea number. We illustrated it May 14, 1890. 


THE RAE ELECTRIC RAILWAY SYSTEM. 


The Detroit Electrical Works are now running double time to 
meet the demand for their Rae electric railway system, orders for 
which pour in from all sides. An evidence of the approval 
enjoyed by the system is seen in the second order from tbe Gal- 
veston road, for ten cars, making 80 Rae cars in all, or half the 
full complement of the road. The cars already in use-are running 
nicely and the new ones are wanted as soon as possible. 


THE GREAT WESTERN ELECTRIC SUPPLY Oo., of 190—199 Fifth 
avenue, Chicago, ask all who have received quotations from them 
to cancel same, and to write for new ones on any supplies they 
may need. In the near future they will issue a new 
and discount sheet, which will be forwarded to all their friends 
and patrons, so as to give them promptly the benefit. of the nes 
prices. 


Weo. 81, 1800.) 


THE IHMMER -AND ANDERSON DRY. BATTERY 
CIGAR LIGHTER. 


ONE of the recent uses of the popular dry battery is that shown 
im. the accompanying cut of a cigar lighter just brought out and 
placed on the market by the Himmer 
and Anderson Dry Battery Co.. of this 
city. Itshould certainly displace the 
match box and its elusive contents. It 
has a couple of dry batteries inside the 
case, with a spark coil in the rear and 
the sparking terminals in front, as 
indicated, above a small tray and im- 
mediately under the winged head. The 
case is of ornamental wood, sur- 
mounted by a stag or other desirable 
piece of bric-a-brac or stationary. As 
will be seen this is a portable, handy. 
lighter, as convenient as anything of 
the kind could well be. 


AL 
ELECTRIC CIGAR'LIGHTER 
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“MAKE IT PAY." 


Edwin L. Burdick & Co., of Buf- 
falo, N. Y., under the above title, 
have issued a very pithy little brochure devoted to a discus- 
sion of advertising and of the merits of the Roller Mill asa 
medium in its special field. The remarks on advertising are most 
excellent. Its motoes are of the kind that deserve to be posted 
on the memory, and lived up to by every advertiser who would 
get the worth of his money. The Roller Millis a paper of high 
reputation and large circulation, and is not only a recognized 
authority but is a model of typographical beauty and finish, of 
which Burdick & Co., its energetic publishers, may well feel proud. 
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COLUMBIA INCANDESCENT LAMP CO. 


The above company of 1912-1914 Olive street, St. Louis, Mo. 
has just issued a tasteful catalogue and price list of its incan- 
descent lamps. The cover is adorned bya graceful figure of 
Columbia holding up a lamp deriving current from & dynamo at 
her feet, and the inside pages are freely illustrated with cuts of 
the various sizes and styles of lamp, lor Sawyer-Man, Edison, 
United States, and Thomson-Houston sockets. Lamps are also 
made for Swan, Hawkeye, Queen City, Fort Wayne, Schaefer, 
and other sockets, and old lamp bases will be refilled, with an 
allowance for the base. The company is also manufacturing a 
special lamp for use in electric cars, the filament being so mount- 
ed as to prevent mechanical injury from vibration. The com- 
pany’s factory is fully equipped with the latest appliances and 
tools, and superiority for the product is claimed on the ground of 
its candle power, long life and high efficiency. J. H. Rhotehamel 
is the president and manager. 


MORE CHANGES ON “THE ELECTRICAL WORLD." 


Our saber agri The Electrical World, published in this city, 
announces that it bas made further changes in its sonnel, 
having secured for its New York offices the services of Messrs. F. 


De Land, W. Hazen and J. F. Dillont. They take the place of Mr. 
Clarence E. Stump, who has lately withdrawn from that paper, 
of which during so many long years he had been the faithful and 
efficient business manager, a capacity he will now fill for the pro- 

essive Street Railway Jou . Of the newcomers, Mr. F. De 
Тапа is the only one known in electrical journalism, and his many 
friends, among whom we gladly count ourselves, will desire for 
him personal success under the circumstances that have neces- 
Bitated his removal to the East. To him and his new colleagues 
in the conduct ànd management of the paper, we beg to extend 
our wishes for their happiness—and long tenure of office. 


NEW WESTINGHOUSE CONTRACTS. 


Since the first of December, the Westinghouse Electric and 
Manufacturing Company has received contracts for alternating 
current electric lighting apparatus for a capacity of 5,650 incan- 
descent and 120 arc lights. Olean, N. Y., has contracted for an 
increase of its plant and when the new apparatus has been in- 
stalled, the plant will have 1,400 incandescent lamps' capacity. 
The alternating current electric lighting plant of the Missouri 
Electric Light and Power Co., in St. Louis, Mo., has grown so 
rapidly that it has now become one of the largest central station 

lants of alternating current electric lighting in the United States. 

e company was organized in the early part of 1887, with ap- 
ee of a generating capacity of 12,000 lights. This was the 

contract for bras ‘onc alternating current apparatus 
which had come from St. Louis. The other systems of incandes- 
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companies іп America were already in 
operation in that city, ut nevertheless, the Missouri company 
found a very ready demand for ita lights, and the success of th 
pan was assured from the very start. This fact very soon mani- | 

ested itself when the management found that the supply at the 
central station was not sufficient to satisfy the demand any longer. 
and an increase had to be made in the generating capacity. A 
8,000 light Westinghouse alternating current dynamo was added 
and for a time the immediate wants of the company’s patrons for 
lighting were complied with. But it was only temporary and then 
the company added two more 8,000 light Westinghouse alter- 
nating current dynamos to the capacity of the station. 

The company now had a generating power by which it was 
enabled to furnish 21,000 sixteen c. p. incandescent lamps, which 
made it the largest electric lighting plant in St. Louis, but the 
new system of lighting had by this time gained such a popularity 
among the people of the city that the supply was again taxed to 
its utmost capacity untila few days ago, the Westinghouse com- 

ny received another contract for the installation of one of its 
,000 light apparatus. This will give the Missouri Electric Light 
and Power Co. alternating current apparatus with a generating 
capacity of 24,000 incandescent lamps, which makes it the largest 
alternating current central station plant in America, west of the 
Allegheny mountains. 

The Pennsylvania Railroad Company is rapidly eee це 
number of electric light plants along its lines, where a good light . 
is of the greatest consequence and advantage to the railroad. 
Some time ago, the Westinghouse Electric and Manufacturing 
Company installed a plant of itsalternating current arc light ар. · 
paratus at the Altoona shops. The operation of that system has 
given such satisfaction that the railroad management lately . 

ecided to have a similar piant put up at Wall station, which is 
one of the most important points on the entire Pennsylvania Rail. . 
road system. The plant will have a capacity of 120 arc lamps. 

The electric light plant at Wilmerding. Pa., the new town near 
Pittsburgh, where the Westinghouse Air Brake Works are located, 
is now being increased from a capacity of 1,500 to 2,000 lights. 


THE BERLINER "UNIVERSAL" TELEPHONE 
TRANSMITTER. 

The Universal“ transmitter was designed by Mr. E. Berliner 
with a view of supplying an instrument which would be efficient 
both as a microphone for short lines and with only one cell of 
Leclanché battery as well as on the longest commercial lines where 
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several Fuller, or Bunsen, or accumulator cells become necessary. 
It is well known that the Blake transmitter works excellently 
on shorter lines and when these are in first-class condition. But 
when the lines are leaky or troubled by induction from neighbor- 
ing lines the Blake loses its power to give satisfaction, partic- 
ularly asthe construction does not admit of the useof larger battery 
power owing to the liability of the contact to stick“ or burn. 
Many attempts have of late years been made to supplant the: 
** Blake" by a multiple contact transmitter or onein which carbon 
granules enclosed in a chamber are used, but thus far, with. the- 
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in supplying at the same time sharpness of articulation, facility 
of speaking at leisure away from the mouthpiece, economy of 
battery, and foremost, the avoidance of clogging or ‘‘ packing” 
of the carbon granules. 

It is true that for some time a long distance” instrument has 
been in use in the United States, but it is necessary to speak close 
to it and with one cell of Leelanché it is not superior to the 
„Blake.“ It also requires kg шкан shaking up, although this 
should not form a serious cause for complaint. 

In the Universal" all the requirements of a first-class trans- 
mitter are combined and all sources of annoyance have been 
eliminated. With one cell of Leclanché it is superior to the 
* Blake” and will carry the voice over a defective line where the 
* Blake” utterly fails. With three large Fuller or Bunsen cells it 
retains its purity of intonation and produces a volume of sound 
which on lines several miles long would still fill a lecture hall 
when a funnel-resonator is applied. 

It may be spoken to either three to six inches from the mouth- 
piece in an ordinary tone of voice, or, if necessary, close to it with 
the loudest voice. 

Its internal parts, diaphragm chamber and granules are all 
carbon, with в thin covering of mica to prevent the breaking of 
the diaphragms The granules, when viewed under a lens, show 
rounded corners and the resistence of the mass is lower than that 
of other masses of granules used for this purpose. A striking 
novelty is the use of a soft rubber mouth-piece which helps mak- 
ing the instrument sensitive without adding a bad quality to the 
articulation. | ‚ 

Special care is bestowed on the induction coil so that even 
governments who from motives of patriotism favored transmit- 
ters made by their home talent, ordered coils made in Hanover 
to use in connection with the Universal." | 

It is almost to be expected that the many years of experience 
which Mr. Berliner has brought to bear on his first invention 
should enable him to produce an instrument which has now and 
then been approached in certain points, but which taken as a 
whole has no match or rival among the many forms of transmit- 
ters which have been designed after Mr. Berliner first incorpo- 
rated the principle of loose contacta into the science of telephony. 
The Tropical American Telephone Co. has the exclusive export 
agency for the Universal" long distance telephone sets. 


THE “Е, E. & S.” KEY SOCKET. 


The E. E. & S. key socket, manufactured by the Electrio En- 
gineering & Supply Co., of Syracuse, N. Y. is adapted b slight 
modifications for use in connection with the Thomson-Houston, 
E lison and Westinghouse systems. One of the chief features 
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THE * E. E. & S." KEY SOCKET. 
wherein it differs from other key sockets is that the insulating 
parts consist entirely of air spaces, and a peculiar quality of porce- 


lain so tough that the parts may be riveted to it without breaking 
the 


rcelain. 

he end to which the lamp is attached has an air space insula- 
tion doing away with flbre or other insulation used in connection 
with most other sockets. The base of the E. E. & S." key socket 
is of porcelain, which is & tough non-absorbent porcelain prac- 
tically indestructible. | 

The make and break arrangements are governed by a peculiar 
form of clutch operating a cam which throws the silicon-bronze 
contact spring, producing a slight wiping contact. The break is 
very sudden, owing to the peculiar operation of the clutch 
mechanism and is expedited by the operation of the contact 
apring itself as well asa small spiral spring, which produces a 
ve uick break. The motion, however, is a positive make, 
with the sudden break, which owing to the lost motion on the 
clutch mechanism is as rapid as can be produced by parts opera- 
ted by the two springs. | | | 

Another peculiar feature of this socket is the finely finished 
china porcelain key which is free from the softening experienced 
in keys when exposed to somewhat high temperature. 

The good features of this key socket have already created such 
a demand for the article that the manufacturers been obliged to 
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operate their factory nights and have already ordered more thah 
double the present equipment of machine tools to por into their 
new factory. This they hope willenable them to keep up with 
their orders for this and their other electric lighting and railway 
specialties. 


NEW ENGLAND TRADE NOTES. 


MR. L. Н. RocERS, New England agent for the Brush Electric 
Co., has sold a 600 light Brush alternator to the Manchester Gas & 
Electric Light Co., Manchester, N. H. The station has been laid 
out to accommodate two more alternating dynamos of 1,000 light 
usu ^ 500 horse-power compound condensing engine is being 
installed. | 


THE STANDARD ELECTRIC CO., OF VERMONT, have sold а 500 light 
plant to the Olcutt Falls Co., Olcutt Falls, Vt. 


THE PoRTER MANUFACTURING Co., of Syracuse, N. Y., manu- 
facturers of the well known Porter engines and boiler apecially 
adapted for electric lighting purposes, have opened a bradéh office 
at 218 Congress street, Boston, with Mr. W. 8. White as manager. 
Mr. White has been for eight years master mechanio for the 
Cocheco Print Works, Dover, N. H., is thoroughly conversant 
with all classes of engine work, and is well known in New Eng- 
land. A full sample stock of engines and boilers will be kept, and 
orders for the smaller engines will be promptly attended to from 


the Boston office. 


MR. E. M. CARHART, of Providence, R. L, well known in New 
England as having been for years general r of the Rhode 
Island Electric Protective Company, of Providence, having severed 
his connection with the above company. has sent out notices to his 
numerous friends and former patrons that he has opened an office 
at the old address, 18 Custombouse street, Providence, under the 
name of E. M. Carhart & Co., where they will carry a stock of 
new and most improved supplies for electric lighting. Among 
their specialties will be the new Thomas mast arm and the 
Thomas tree iron. All kinds of electric wiring for light, bells, 
annunciators, burglar alarms, etc., will be done, and it is contem- 
plated establishing a new district patrol system for fire and burglar 


alarm in the city of Providence. 


WESTERN TRADE NOTES. 


Mr. Н. R. Noyes has pans from the managership of the 
Chicago Electric Club and will feturn East to his home in Boston, 
where he will assist his father Judge Noyes in the management of 
his many large interests there. During Mr. Noyes' occupancy of 
шер! of manager he has become а universal favorite and has 
e for himself a host of warm friends amongst the electrical 
fraternity. | 
Mr. W. PEYTON SULLIVAN will succeed Mr. Noyes as mana- 
ger of the Chicago Electric Club. He has been identified for many 


. years with the paper manufacturing trade in Europe and this 


country, and was, till his coming to Chicago about a year ago, а 
resident of Ypsilanti, Mich. He has since been connected with 
the Chicago office of the Pond Engineering Company, as assis- 
tant to Mr. Albert Blanchard, the widely known manager of that 
company. Mr. Sullivan is eminently fitted for the position and 
will no doubt ably look after the club’s interests and the manage- 
ment are to be congratulated on their selection as is also Mr. Sul- 
livan upon his connection with the club which is in a most 
flourishing and prosperous condition. 


THE KNAPP ELECTRICAL WORKS report business as very brisk 
and the outlook for the coming year as most flattering. They are 
constantly receiving large orders for the famous Grimshaw white 
core and other wires and cables, Perkins’ lamps and the other 
specialties which they handle. 


MR. GEORGE CUTTER has gone East on a three weeks' trip and 
will return undoubtedly with many new specialties for electrical 
work and also pene of orders for the same from his many friends 
and patrons all over the country. He is devoting his time to 
handling specialties of merit and his quarters in the Rookery are 
filled with all kinds of new and useful devices many of which are 
the outcome of his own fertile inventive genius. 


THE ELECTRIC MERCHANDISE Co., 11 East Adams St., Chicago, 
have just issued to their numerous patrons a handsome little illus- 
trated circular calling attention to a few of their new specialties. 
Mr. Stevens“ Positive Gravity " switch, a new fuse-box, the Mason 
lightning arrester and a novel and advantageous platform gate 
for street cars are all clearly shown and their many merits brought 
to notice. 

THE HAZLETON TRIPOD BOILER Co., No. 170 Twenty-second 
street, Chicago, report business good and prospects for the coming 
year very encouraging. Their recent sales include shipments to 
Mexico, Montana, Washington and Wisconsin, and they are now 
erecting two 500 h. p. boilers in Youngstown, O., and the second 
500 h. p. for the Citizens’ Street Railway Co., of Indianapolis; also 
two 400 h. p. and one 350 h. p. for the electric road in Rook 
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